
DISR - C. See 1 of 29 2/9/2013 

Appendix 1 - F0 vs. Wavelength 
 
This is the assumed values of the Solar Flux, F0 in Watts/(meter2 - micron) used in the DISR data reduction.  This is the spectral Flux 
at 1 Au.  It must be divided by 9.0532 and Pi to determine the spectral Radiance, F at Titan's orbit at the time of the Huygens 
encounter.  is in nanometers. 
 
Columns: 
1) Solar Flux (W/m2-u) as extended by Erich Karkoschka toward the blue (January 2007). 
2) Solar Flux at 1 au, convolved to the wavelength and point spread function of the indicated ULIS or ULVS pixel. 
3) Solar Flux at 1 au, convolved to the wavelength and point spread function of the indicated DLIS or DLVS pixel. 
4) Solar Flux (W/m2-u) as extended by Bruno Bezard toward the red (2007). 
 
 1 2 3 4 
 Karkoschka 

2007.01.10 
  ULIS 

pixel 
ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

120.4 0.37    199 462.949 2043.760    199 477.403 2033.330         
120.8 1.89    198 465.681 2010.790    198 480.112 2038.820   0.8372 837.20 932.80 
121.2 4.19    197 468.410 1985.800    197 482.819 1991.140   0.8445 844.46 1056.23 
121.6 5.03    196 471.138 1990.900    196 485.524 1894.210   0.8517 851.71 1024.64 
122.0 3.67    195 473.863 2015.350    195 488.227 1877.420   0.8590 858.95 1003.29 
122.4 1.64    194 476.586 2028.860    194 490.928 1921.900   0.8662 866.18 997.16 
122.8 0.43    193 479.308 2042.770    193 493.627 1951.550   0.8734 873.40 830.96 
123.2 0.08    192 482.027 2020.540    192 496.323 1962.940   0.8806 880.61 948.29 
123.6 0.04    191 484.744 1915.850    191 499.018 1933.240   0.8878 887.81 911.08 
124.0 0.02    190 487.460 1860.810    190 501.711 1904.270   0.8950 895.01 925.12 
124.4 0.03    189 490.173 1913.340    189 504.402 1915.830   0.9022 902.19 925.20 
124.8 0.05    188 492.884 1944.160    188 507.091 1932.660   0.9094 909.36 899.80 
125.2 0.04    187 495.593 1967.820    187 509.778 1929.950   0.9165 916.52 868.64 
125.6 0.03    186 498.300 1945.640    186 512.462 1900.140   0.9237 923.68 870.83 
126.0 0.03    185 501.005 1904.030    185 515.145 1833.110   0.9308 930.82 844.01 
126.4 0.04    184 503.708 1908.500    184 517.826 1788.770   0.9380 937.95 852.19 
126.8 0.04    183 506.409 1932.410    183 520.505 1827.650   0.9451 945.08 837.07 
127.2 0.03    182 509.108 1933.730    182 523.181 1871.060   0.9522 952.19 831.02 



DISR - C. See 2 of 29 2/9/2013 

 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

127.6 0.02    181 511.805 1915.070    181 525.856 1870.020   0.9593 959.29 803.90 
128.0 0.02    180 514.500 1852.070    180 528.529 1880.170   0.9664 966.39 797.15 
128.4 0.02    179 517.193 1782.390    179 531.199 1899.710   0.9735 973.47 776.55 
128.8 0.02    178 519.884 1811.830    178 533.868 1897.180   0.9806 980.55 768.53 
129.2 0.03    177 522.573 1870.740    177 536.534 1890.800   0.9876 987.61 759.85 
129.6 0.05    176 525.260 1872.140    176 539.199 1868.900   0.9947 994.67 751.17 
130.0 0.09    175 527.945 1871.520    175 541.862 1861.410   1.0017 1001.72 742.17 
130.4 0.12    174 530.627 1901.760    174 544.522 1875.380   1.0088 1008.75 731.97 
130.8 0.11    173 533.308 1897.080    173 547.181 1878.070   1.0158 1015.78 721.43 
131.2 0.07    172 535.987 1895.540    172 549.837 1875.330   1.0228 1022.80 702.12 
131.6 0.03    171 538.663 1873.070    171 552.492 1876.440   1.0298 1029.80 692.71 
132.0 0.02    170 541.338 1856.890    170 555.144 1868.660   1.0368 1036.80 685.41 
132.4 0.03    169 544.011 1874.320    169 557.794 1844.980   1.0438 1043.79 678.33 
132.8 0.08    168 546.681 1879.500    168 560.443 1836.680   1.0508 1050.77 670.75 
133.2 0.15    167 549.350 1874.800    167 563.089 1844.270   1.0577 1057.74 659.06 
133.6 0.17    166 552.017 1876.600    166 565.734 1843.750   1.0647 1064.69 641.42 
134.0 0.12    165 554.681 1873.950    165 568.376 1839.780   1.0716 1071.64 635.22 
134.4 0.06    164 557.344 1847.710    164 571.016 1842.970   1.0786 1078.58 621.02 
134.8 0.03    163 560.004 1833.570    163 573.655 1853.960   1.0855 1085.51 611.92 
135.2 0.03    162 562.662 1844.680    162 576.291 1849.610   1.0924 1092.43 610.56 
135.6 0.04    161 565.319 1844.610    161 578.925 1842.590   1.0993 1099.34 593.86 
136.0 0.04    160 567.973 1840.040    160 581.557 1847.900   1.1062 1106.24 580.54 
136.4 0.03    159 570.625 1839.740    159 584.188 1840.910   1.1131 1113.13 578.99 
136.8 0.03    158 573.276 1855.020    158 586.816 1807.190   1.1200 1120.02 566.72 
137.2 0.03    157 575.924 1851.880    157 589.442 1776.230   1.1269 1126.89 555.50 
137.6 0.03    156 578.570 1840.650    156 592.066 1781.010   1.1338 1133.75 547.67 
138.0 0.03    155 581.215 1848.080    155 594.688 1789.810   1.1406 1140.60 545.37 
138.4 0.04    154 583.857 1846.620    154 597.308 1782.340   1.1474 1147.44 533.13 
138.8 0.05    153 586.497 1813.020    153 599.927 1767.400   1.1543 1154.28 539.51 
139.2 0.07    152 589.135 1772.970    152 602.543 1762.000   1.1611 1161.10 533.35 
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

139.6 0.08    151 591.771 1779.010    151 605.157 1763.940   1.1679 1167.91 512.73 
140.0 0.08    150 594.405 1791.660    150 607.769 1753.910   1.1747 1174.72 517.20 
140.4 0.06    149 597.037 1784.770    149 610.379 1734.680   1.1815 1181.51 512.41 
140.8 0.05    148 599.667 1767.700    148 612.987 1714.120   1.1883 1188.29 507.20 
141.2 0.04    147 602.295 1760.410    147 615.593 1699.420   1.1951 1195.07 484.53 
141.6 0.04    146 604.921 1765.790    146 618.197 1701.780   1.2018 1201.83 495.32 
142.0 0.04    145 607.545 1756.350    145 620.799 1704.050   1.2086 1208.59 488.57 
142.4 0.05    144 610.167 1736.410    144 623.398 1689.410   1.2153 1215.33 461.49 
142.8 0.05    143 612.787 1715.420    143 625.996 1680.300   1.2221 1222.07 477.46 
143.2 0.05    142 615.405 1697.630    142 628.592 1677.970   1.2288 1228.79 470.51 
143.6 0.05    141 618.021 1700.820    141 631.186 1664.850   1.2355 1235.51 460.33 
144.0 0.05    140 620.635 1707.340    140 633.778 1655.640   1.2422 1242.22 458.86 
144.4 0.05    139 623.246 1689.510    139 636.368 1654.230   1.2489 1248.91 451.11 
144.8 0.05    138 625.856 1678.870    138 638.956 1645.970   1.2556 1255.60 449.14 
145.2 0.06    137 628.464 1680.550    137 641.541 1631.540   1.2623 1262.28 442.11 
145.6 0.06    136 631.069 1664.750    136 644.125 1621.250   1.2690 1268.95 435.82 
146.0 0.06    135 633.673 1654.530    135 646.707 1608.420   1.2756 1275.61 427.52 
146.4 0.07    134 636.275 1655.300    134 649.287 1594.940   1.2823 1282.25 425.32 
146.8 0.08    133 638.874 1647.500    133 651.864 1579.940   1.2889 1288.89 377.64 
147.2 0.09    132 641.472 1630.800    132 654.440 1536.390   1.2955 1295.52 414.98 
147.6 0.09    131 644.067 1622.060    131 657.014 1504.470   1.3021 1302.14 412.87 
148.0 0.09    130 646.661 1608.950    130 659.585 1531.300   1.3088 1308.75 406.27 
148.4 0.08    129 649.252 1594.120    129 662.155 1557.410   1.3154 1315.35 403.41 
148.8 0.08    128 651.842 1585.020    128 664.723 1557.230   1.3219 1321.94 393.24 
149.2 0.08    127 654.429 1536.170    127 667.288 1547.760   1.3285 1328.52 393.73 
149.6 0.08    126 657.015 1494.240    126 669.852 1536.010   1.3351 1335.09 388.65 
150.0 0.08    125 659.598 1533.330    125 672.413 1524.480   1.3417 1341.65 387.43 
150.4 0.09    124 662.179 1561.180    124 674.973 1516.100   1.3482 1348.20 379.39 
150.8 0.09    123 664.759 1557.810    123 677.530 1508.300   1.3548 1354.75 378.53 
151.2 0.1    122 667.336 1547.790    122 680.086 1498.650   1.3613 1361.28 372.00 
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

151.6 0.1    121 669.911 1535.770    121 682.639 1487.010   1.3678 1367.80 366.31 
152.0 0.11    120 672.484 1523.650    120 685.191 1477.700   1.3743 1374.31 362.27 
152.4 0.12    119 675.055 1515.860    119 687.740 1470.250   1.3808 1380.82 359.54 
152.8 0.12    118 677.625 1508.230    118 690.288 1459.880   1.3873 1387.31 356.43 
153.2 0.12    117 680.192 1498.560    117 692.833 1449.880   1.3938 1393.79 352.12 
153.6 0.14    116 682.757 1486.060    116 695.376 1438.320   1.4003 1400.27 349.55 
154.0 0.17    115 685.320 1476.980    115 697.918 1422.850   1.4067 1406.73 341.30 
154.4 0.2    114 687.881 1470.470    114 700.457 1409.350   1.4132 1413.18 339.48 
154.8 0.22    113 690.440 1458.880    113 702.994 1403.830   1.4196 1419.63 331.03 
155.2 0.22    112 692.997 1449.540    112 705.530 1403.040   1.4261 1426.06 333.17 
155.6 0.22    111 695.552 1438.020    111 708.063 1397.660   1.4325 1432.49 323.05 
156.0 0.21    110 698.105 1421.370    110 710.594 1387.950   1.4389 1438.90 324.21 
156.4 0.19    109 700.656 1407.300    109 713.123 1375.830   1.4453 1445.31 321.26 
156.8 0.19    108 703.205 1403.050    108 715.650 1362.540   1.4517 1451.71 315.52 
157.2 0.18    107 705.752 1403.830    107 718.176 1350.120   1.4581 1458.09 311.13 
157.6 0.18    106 708.296 1397.320    106 720.699 1343.570   1.4645 1464.47 312.82 
158.0 0.17    105 710.839 1387.210    105 723.220 1345.840   1.4708 1470.84 307.12 
158.4 0.17    104 713.380 1374.620    104 725.739 1346.010   1.4772 1477.19 303.46 
158.8 0.17    103 715.919 1361.080    103 728.256 1336.860   1.4835 1483.54 296.86 
159.2 0.18    102 718.455 1348.080    102 730.771 1326.840   1.4899 1489.88 295.53 
159.6 0.18    101 720.990 1341.870    101 733.284 1319.720   1.4962 1496.21 291.88 
160.0 0.19    100 723.523 1347.000    100 735.795 1309.310   1.5025 1502.53 289.01 
160.4 0.2    99 726.053 1347.000    99 738.304 1293.120   1.5088 1508.84 280.37 
160.8 0.21    98 728.582 1335.020    98 740.811 1280.600   1.5151 1515.14 284.89 
161.2 0.22    97 731.108 1325.270    97 743.316 1279.790   1.5214 1521.42 282.90 
161.6 0.23    96 733.633 1319.330    96 745.819 1282.380   1.5277 1527.70 280.13 
162.0 0.24    95 736.155 1308.340    95 748.320 1278.190   1.5340 1533.97 283.71 
162.4 0.26    94 738.676 1289.830    94 750.819 1269.060   1.5402 1540.23 275.10 
162.8 0.27    93 741.194 1277.590    93 753.316 1262.220   1.5465 1546.49 269.93 
163.2 0.28    92 743.711 1280.250    92 755.811 1256.520   1.5527 1552.73 274.77 
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

163.6 0.29    91 746.225 1283.690    91 758.304 1250.090   1.5590 1558.96 269.59 
164.0 0.29    90 748.737 1277.410    90 760.795 1243.770   1.5652 1565.18 264.75 
164.4 0.3    89 751.248 1266.840    89 763.283 1233.200   1.5714 1571.39 261.21 
164.8 0.35    88 753.756 1261.340    88 765.770 1216.570   1.5776 1577.59 259.28 
165.2 0.41    87 756.262 1255.520    87 768.255 1206.530   1.5838 1583.79 242.34 
165.6 0.44    86 758.767 1248.730    86 770.738 1204.330   1.5900 1589.97 248.71 
166.0 0.44    85 761.269 1243.200    85 773.219 1201.660   1.5961 1596.14 230.96 
166.4 0.42    84 763.769 1231.530    84 775.697 1197.500   1.6023 1602.31 243.23 
166.8 0.4    83 766.267 1211.530    83 778.174 1192.580   1.6085 1608.46 245.01 
167.2 0.4    82 768.763 1204.900    82 780.649 1187.820   1.6146 1614.60 241.50 
167.6 0.4    81 771.257 1204.400    81 783.121 1184.020   1.6207 1620.74 239.37 
168.0 0.42    80 773.749 1200.970    80 785.592 1180.580   1.6252 1625.20 237.67 
168.4 0.46    79 776.239 1196.670    79 788.060 1175.250   1.6416 1641.60 238.82 
168.8 0.51    78 778.727 1191.290    78 790.527 1164.550   1.6557 1655.70 223.00 
169.2 0.57    77 781.214 1186.760    77 792.992 1152.000   1.6724 1672.40 225.33 
169.6 0.62    76 783.697 1183.100    76 795.454 1146.340   1.6890 1689.00 211.97 
170.0 0.65    75 786.179 1180.060    75 797.915 1144.790   1.7054 1705.40 208.63 
170.4 0.68    74 788.659 1174.350    74 800.373 1139.870   1.7218 1721.80 203.50 
170.8 0.69    73 791.137 1161.380    73 802.830 1132.440   1.7380 1738.00 195.72 
171.2 0.7    72 793.613 1147.840    72 805.284 1124.100   1.7544 1754.40 180.13 
171.6 0.71    71 796.087 1145.840    71 807.737 1116.430   1.7710 1771.00 184.41 
172.0 0.73    70 798.558 1144.800    70 810.187 1112.920   1.7877 1787.70 177.95 
172.4 0.75    69 801.028 1138.250    69 812.635 1113.140   1.8040 1804.00 173.44 
172.8 0.76    68 803.496 1130.330    68 815.082 1108.600   1.8200 1820.00 166.45 
173.2 0.77    67 805.962 1121.720    67 817.526 1096.100   1.8362 1836.20 154.41 
173.6 0.8    66 808.425 1113.760    66 819.969 1083.440   1.8529 1852.90 156.88 
174.0 0.85    65 810.887 1112.370    65 822.409 1077.940   1.8693 1869.30 152.03 
174.4 0.92    64 813.347 1114.180    64 824.847 1076.950   1.8868 1886.80 145.51 
174.8 1    63 815.804 1107.050    63 827.284 1075.460   1.9026 1902.60 156.81 
175.2 1.07    62 818.260 1091.110    62 829.718 1068.940   1.9192 1919.20 122.14 
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

175.6 1.13    61 820.713 1079.320    61 832.150 1058.090   1.9354 1935.40 133.13 
176.0 1.19    60 823.165 1077.040    60 834.580 1050.950   1.9519 1951.90 129.08 
176.4 1.24    59 825.614 1077.010    59 837.009 1049.130   1.9687 1968.70 120.98 
176.8 1.31    58 828.062 1075.410    58 839.435 1045.960   1.9853 1985.30 123.34 
177.2 1.39    57 830.507 1066.220    57 841.859 1039.560   2.0017 2001.70 131.28 
177.6 1.47    56 832.950 1053.390    56 844.281 1030.940   2.0178 2017.80 209.15 
178.0 1.54    55 835.392 1049.410    55 846.701 1017.830   2.0342 2034.20 108.70 
178.4 1.58    54 837.831 1049.220    54 849.119 997.420   2.0509 2050.90 106.18 
178.8 1.6    53 840.268 1044.620    53 851.535 973.263   2.0676 2067.60 103.93 
179.2 1.61    52 842.704 1036.980    52 853.950 956.465   2.0840 2084.00 98.97 
179.6 1.64    51 845.137 1028.350    51 856.362 967.193   2.1003 2100.30 97.30 
180.0 1.73    50 847.568 1012.730    50 858.772 988.520   2.1167 2116.70 16.25 
180.4 1.86    49 849.997 989.282    49 861.180 991.975   2.1334 2133.40 81.89 
180.8 2.04    48 852.424 962.814    48 863.586 974.604   2.1502 2150.20 92.55 
181.2 2.22    47 854.849 948.828    47 865.990 950.577   2.1665 2166.50 89.18 
181.6 2.33    46 857.273 978.213    46 868.391 946.245   2.1829 2182.90 76.64 
182.0 2.34    45 859.694 996.932    45 870.791 953.655   2.1992 2199.20 83.38 
182.4 2.32    44 862.113 991.709    44 873.189 951.901   2.2159 2215.90 82.75 
182.8 2.33    43 864.530 963.838    43 875.585 944.169   2.2328 2232.80 79.92 
183.2 2.34    42 866.945 938.875    42 877.979 936.757   2.2495 2249.50 78.15 
183.6 2.3    41 869.358 950.382    41 880.371 930.788   2.2662 2266.20 75.26 
184.0 2.21    40 871.768 957.181    40 882.761 928.171   2.2824 2282.40 73.28 
184.4 2.14    39 874.177 948.825    39 885.149 926.064   2.2992 2299.20 69.26 
184.8 2.17    38 876.584 940.865    38 887.534 923.770   2.3161 2316.10 68.78 
185.2 2.28    37 878.989 933.494    37 889.918 923.197   2.3333 2333.30 67.62 
185.6 2.43    36 881.392 928.310    36 892.300 922.433   2.3504 2350.40 65.32 
186.0 2.6    35 883.793 928.125    35 894.680 920.088   2.3677 2367.70 64.56 
186.4 2.76    34 886.191 924.386    34 897.057 913.895   2.3847 2384.70 62.21 
186.8 2.91    33 888.588 923.105    33 899.433 905.420   2.4016 2401.60 57.55 
187.2 3.03    32 890.983 923.253    32 901.807 898.742   2.4182 2418.20 58.71 
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

187.6 3.15    31 893.375 922.038    31 904.178 892.296   2.4347 2434.70 56.50 
188.0 3.26    30 895.766 919.142    30 906.548 884.213   2.4510 2451.00 55.69 
188.4 3.38    29 898.155 909.731    29 908.916 878.454   2.4672 2467.20 53.48 
188.8 3.5    28 900.541 901.365    28 911.281 877.661   2.4836 2483.60 53.39 
189.2 3.63    27 902.926 896.394    27 913.645 876.788   2.5000 2500.00 51.23 
189.6 3.72    26 905.308 888.963    26 916.006 871.952   2.5166 2516.60 50.78 
190.0 3.78    25 907.689 879.347    25 918.366 862.841   2.5329 2532.90 49.57 
190.4 3.87    24 910.067 876.697    24 920.723 852.369   2.5492 2549.20 48.38 
190.8 4.02    23 912.444 878.588    23 923.079 847.188   2.5644 2564.40 47.20 
191.2 4.2    22 914.818 875.825    22 925.432 848.632   2.5818 2581.80 46.09 
191.6 4.34    21 917.190 868.989    21 927.784 851.809   2.5981 2598.10 44.82 
192.0 4.38    20 919.561 856.883    20 930.133 852.820   2.6151 2615.10 43.64 
192.4 4.3    19 921.929 846.590    19 932.481 849.814   2.6300 2630.00 42.59 
192.8 4.08    18 924.295 846.320    18 934.826 843.038   2.6465 2646.50 41.68 
193.2 3.88    17 926.660 850.754    17 937.169 836.213   2.6615 2661.50 40.68 
193.6 4.03    16 929.022 853.464    16 939.511 830.795   2.6809 2680.90 39.75 
194.0 4.63    15 931.382 853.041    15 941.850 826.572   2.6962 2696.20 38.58 
194.4 5.27    14 933.740 847.032    14 944.187 823.936   2.7120 2712.00 37.65 
194.8 5.57    13 936.096 838.410    13 946.523 819.773   2.7327 2732.70 36.80 
195.2 5.59    12 938.450 833.170    12 948.856 813.140   2.7477 2747.70 35.76 
195.6 5.65    11 940.802 827.631    11 951.187 806.648   2.7631 2763.10 39.22 
196.0 5.89    10 943.153 824.799    10 953.516 802.261   2.7812 2781.20 61.63 
196.4 6.17    9 945.501 823.157    9 955.844 800.724   2.7989 2798.90 1.64 
196.8 6.34    8 947.847 816.258    8 958.169 799.047   2.8161 2816.10 32.40 
197.2 6.4    7 950.191 808.984    7 960.492 794.759   2.8325 2832.50 31.66 
197.6 6.41    6 952.532 802.879    6 962.813 789.245   2.8495 2849.50 30.97 
198.0 6.38    5 954.872 800.487    5 965.132 784.177   2.8661 2866.10 30.25 
198.4 6.39    4 957.210 800.940    4 967.449 780.598   2.8824 2882.40 29.54 
198.8 6.51    3 959.546 797.334    3 969.764 778.053   2.8988 2898.80 28.85 
199.2 6.71    2 961.880 791.438    2 972.078 774.516   2.9154 2915.40 28.06 



DISR - C. See 8 of 29 2/9/2013 

 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

199.6 6.96    1 964.212 785.786    1 974.389 769.933   2.9314 2931.40 25.57 
200.0 7.22    0 966.542 781.217    0 976.698 766.170   2.9473 2947.30 23.03 
200.4 7.5  7  822.654 1082.940  7  832.160 1058.530   2.9633 2963.30 20.51 
200.8 7.83  8  829.932 1064.520  8  839.414 1036.850   2.9772 2977.20 17.99 
201.2 8.14  9  837.202 1043.940  9  846.658 1012.070   3.0007 3000.70 15.72 
201.6 8.34  10  844.461 1019.690  10  853.892 989.135   3.0138 3013.80 12.41 
202.0 8.41  11  851.711 995.443  11  861.117 971.620   3.0297 3029.70 13.63 
202.4 8.5  12  858.951 976.335  12  868.333 957.170   3.0481 3048.10 17.17 
202.8 8.77  13  866.181 961.336  13  875.539 943.812   3.0645 3064.50 16.99 
203.2 9.18  14  873.402 947.634  14  882.735 931.891   3.0804 3080.40 18.50 
203.6 9.66  15  880.613 935.244  15  889.923 920.689   3.0969 3096.90 17.36 
204.0 10.14  16  887.814 924.037  16  897.100 908.023   3.1121 3112.10 21.23 
204.4 10.53  17  895.006 911.990  17  904.269 893.238   3.1296 3129.60 21.19 
204.8 10.75  18  902.188 897.678  18  911.428 878.087   3.1467 3146.70 20.75 
205.2 10.84  19  909.360 882.368  19  918.577 864.431   3.1630 3163.00 20.31 
205.6 10.93  20  916.523 868.121  20  925.717 852.932   3.1797 3179.70 19.90 
206.0 11.09  21  923.675 856.031  21  932.848 842.268   3.1971 3197.10 19.47 
206.4 11.39  22  930.818 845.364  22  939.969 830.422   3.2136 3213.60 19.03 
206.8 11.9  23  937.952 833.952  23  947.081 817.373   3.2315 3231.50 18.66 
207.2 12.58  24  945.076 821.101  24  954.183 804.400   3.2481 3248.10 20.47 
207.6 13.27  25  952.189 807.978  25  961.276 792.109   3.2656 3265.60 17.84 
208.0 13.99  26  959.294 795.478  26  968.359 780.395   3.2830 3283.00 17.46 
208.4 15.18  27  966.388 783.606  27  975.433 769.132   3.2995 3299.50 15.01 
208.8 17.22  28  973.473 772.214  28  982.497 758.144   3.3162 3316.20 16.76 
209.2 19.94  29  980.548 761.170  29  989.552 746.994   3.3334 3333.40 16.44 
209.6 22.8  30  987.614 750.107  30  996.598 735.231   3.3498 3349.80 18.07 
210.0 25.47  31  994.670 738.516  31  1003.630 723.193   3.3656 3365.60 15.77 
210.4 28.18  32  1001.720 726.441  32  1010.660 712.044   3.3818 3381.80 15.47 
210.8 31.15  33  1008.750 714.940  33  1017.680 702.170   3.3987 3398.70 13.33 
211.2 33.73  34  1015.780 704.757  34  1024.690 692.723   3.4155 3415.50 14.89 



DISR - C. See 9 of 29 2/9/2013 

 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

211.6 34.75  35  1022.800 695.290  35  1031.680 682.893   3.4318 3431.80 14.61 
212.0 33.95  36  1029.800 685.581  36  1038.670 672.823   3.4487 3448.70 14.34 
212.4 32.64  37  1036.800 675.514  37  1045.650 662.924   3.4648 3464.80 14.06 
212.8 32.11  38  1043.790 665.559  38  1052.620 652.828   3.4814 3481.40 13.79 
213.2 32.81  39  1050.770 655.575  39  1059.580 641.930   3.4980 3498.00 13.51 
213.6 35.01  40  1057.740 644.906  40  1066.530 630.358   3.5128 3512.80 13.24 
214.0 38.38  41  1064.690 633.451  41  1073.480 618.739   3.5301 3530.10 13.03 
214.4 41.08  42  1071.640 621.792  42  1080.410 607.313   3.5466 3546.60 12.80 
214.8 41.25  43  1078.580 610.312  43  1087.330 596.197   3.5627 3562.70 12.58 
215.2 39.31  44  1085.510 599.058  44  1094.250 586.482   3.5803 3580.30 12.36 
215.6 36.8  45  1092.430 588.838  45  1101.150 579.244   3.5961 3596.10 12.12 
216.0 34.77  46  1099.340 580.941  46  1108.040 573.482   3.6139 3613.90 11.90 
216.4 33.55  47  1106.240 574.966  47  1114.930 567.199   3.6309 3630.90 11.67 
216.8 33.41  48  1113.130 568.937  48  1121.800 559.789   3.6485 3648.50 11.46 
217.2 34.6  49  1120.020 561.785  49  1128.670 552.031   3.6652 3665.20 11.24 
217.6 37.34  50  1126.890 554.028  50  1135.530 544.912   3.6828 3682.80 11.03 
218.0 41.34  51  1133.750 546.678  51  1142.370 538.823   3.6995 3699.50 10.81 
218.4 45.16  52  1140.600 540.334  52  1149.210 533.058   3.7174 3717.40 10.60 
218.8 47.35  53  1147.440 534.580  53  1156.040 526.540   3.7344 3734.40 10.40 
219.2 48.15  54  1154.280 528.302  54  1162.860 519.369   3.7510 3751.00 10.22 
219.6 48.83  55  1161.100 521.235  55  1169.670 512.327   3.7676 3767.60 10.04 
220.0 49.81  56  1167.910 514.121  56  1176.470 505.484   3.7844 3784.40 9.86 
220.4 49.5  57  1174.720 507.247  57  1183.260 498.655   3.8008 3800.80 9.68 
220.8 46.41  58  1181.510 500.414  58  1190.040 491.925   3.8174 3817.40 9.51 
221.2 42.42  59  1188.290 493.650  59  1196.810 485.458   3.8347 3834.70 9.36 
221.6 41.1  60  1195.070 487.093  60  1203.580 479.831   3.8514 3851.40 9.20 
222.0 44.06  61  1201.830 481.191  61  1210.330 475.574   3.8618 3861.80 9.05 
222.4 49.76  62  1208.590 476.582  62  1217.070 471.991   3.8817 3881.70 8.95 
222.8 56.5  63  1215.330 472.920  63  1223.810 467.804   3.8986 3898.60 8.78 
223.2 62.52  64  1222.070 468.955  64  1230.530 462.692   3.9148 3914.80 8.63 



DISR - C. See 10 of 29 2/9/2013 

 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

223.6 65.55  65  1228.790 464.061  65  1237.250 457.154   3.9307 3930.70 8.48 
224.0 64.57  66  1235.510 458.595  66  1243.950 451.591   3.9476 3947.60 8.34 
224.4 61.71  67  1242.220 453.026  67  1250.650 446.088   3.9637 3963.70 8.19 
224.8 59.24  68  1248.910 447.511  68  1257.330 440.528   3.9801 3980.10 8.05 
225.2 56.85  69  1255.600 441.979  69  1264.010 434.643   3.9967 3996.70 7.91 
225.6 54.12  70  1262.280 436.204  70  1270.680 428.078   4.0128 4012.80 7.76 
226.0 52.61  71  1268.950 429.833  71  1277.340 421.173   4.0294 4029.40 7.65 
226.4 43.14  72  1275.610 422.955  72  1283.990 415.447   4.0473 4047.30 7.53 
226.8 36.2  73  1282.250 416.818  73  1290.630 411.717   4.0630 4063.00 7.41 
227.2 37.07  74  1288.890 412.589  74  1297.260 408.680   4.0809 4080.90 7.31 
227.6 43.35  75  1295.520 409.492  75  1303.880 404.851   4.0974 4097.40 7.18 
228.0 52.42  76  1302.140 405.920  76  1310.490 400.255   4.1145 4114.50 7.07 
228.4 54.47  77  1308.750 401.488  77  1317.090 395.640   4.1318 4131.80 6.96 
228.8 50.74  78  1315.350 396.843  78  1323.680 391.312   4.1488 4148.80 6.84 
229.2 48.58  79  1321.940 392.442  79  1330.270 387.170   4.1664 4166.40 6.72 
229.6 48.73  80  1328.520 388.261  80  1336.840 383.151   4.1830 4183.00 6.60 
230.0 43.01  81  1335.090 384.215  81  1343.400 379.110   4.1984 4198.40 6.49 
230.4 52.27  82  1341.650 380.196  82  1349.960 374.812   4.2112 4211.20 6.39 
230.8 54.92  83  1348.200 375.980  83  1356.500 370.308   4.2240 4224.00 6.32 
231.2 50.12  84  1354.750 371.523  84  1363.040 365.921   4.2422 4242.20 6.25 
231.6 53.72  85  1361.280 367.090  85  1369.570 361.907   4.2603 4260.30 6.15 
232.0 53.12  86  1367.800 362.971  86  1376.080 358.294   4.2784 4278.40 6.05 
232.4 55.32  87  1374.310 359.257  87  1382.590 354.879   4.2965 4296.50 5.95 
232.8 52.02  88  1380.820 355.808  88  1389.090 351.319   4.3147 4314.70 5.85 
233.2 46.55  89  1387.310 352.310  89  1395.580 347.357   4.3328 4332.80 5.76 
233.6 46.89  90  1393.790 348.470  90  1402.060 343.017   4.3509 4350.90 5.66 
234.0 47.99  91  1400.270 344.231  91  1408.530 338.485   4.3665 4366.50 5.56 
234.4 41  92  1406.730 339.749  92  1414.990 333.894   4.3829 4382.90 5.48 
234.8 43.07  93  1413.180 335.176  93  1421.440 329.431   4.3979 4397.90 5.39 
235.2 51.49  94  1419.630 330.670  94  1427.880 325.388   4.4154 4415.40 5.31 



DISR - C. See 11 of 29 2/9/2013 

 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

235.6 52.71  95  1426.060 326.502  95  1434.310 321.814   4.4317 4431.70 5.23 
236.0 46.79  96  1432.490 322.808  96  1440.730 318.465   4.4477 4447.70 5.16 
236.4 48.33  97  1438.910 319.413  97  1447.150 315.231   4.4657 4465.70 5.09 
236.8 56.95  98  1445.310 316.151  98  1453.550 312.131   4.4824 4482.40 5.01 
237.2 58.4  99  1451.710 313.017  99  1459.940 309.007   4.4995 4499.50 4.94 
237.6 46.97  100  1458.090 309.916  100  1466.330 305.612   4.5159 4515.90 4.87 
238.0 38.24  101  1464.470 306.614  101  1472.700 301.973   4.5338 4533.80 4.80 
238.4 41.54  102  1470.840 303.044  102  1479.070 298.400   4.5519 4551.90 4.72 
238.8 48.5  103  1477.190 299.443  103  1485.420 295.108   4.5680 4568.00 4.64 
239.2 49.34  104  1483.540 296.070  104  1491.770 291.952   4.5856 4585.60 4.57 
239.6 45.27  105  1489.880 292.893  105  1498.110 288.726   4.6029 4602.90 5.04 
240.0 48.59  106  1496.210 289.698  106  1504.440 285.795   4.6201 4620.10 3.88 
240.4 42.44  107  1502.530 286.658  107  1510.760 283.679   4.6361 4636.10 4.37 
240.8 39.85  108  1508.840 284.286  108  1517.060 282.048   4.6542 4654.20 4.31 
241.2 46.16  109  1515.140 282.539  109  1523.360 280.185   4.6703 4670.30 4.25 
241.6 56.35  110  1521.420 280.775  110  1529.650 277.901   4.6872 4687.20 4.19 
242.0 69.57  111  1527.700 278.623  111  1535.940 275.365   4.7029 4702.90 4.64 
242.4 72.78  112  1533.970 276.163  112  1542.210 272.627   4.7196 4719.60 4.07 
242.8 74.13  113  1540.240 273.496  113  1548.470 269.647   4.7371 4737.10 5.30 
243.2 73.34  114  1546.490 270.599  114  1554.720 266.463   4.7535 4753.50 5.88 
243.6 68.39  115  1552.730 267.484  115  1560.960 263.060   4.7703 4770.30 3.84 
244.0 72.38  116  1558.960 264.162  116  1567.200 259.286   4.7867 4786.70 3.79 
244.4 65.73  117  1565.180 260.523  117  1573.420 255.217   4.8035 4803.50 3.70 
244.8 55.72  118  1571.390 256.553  118  1579.640 251.351   4.8195 4819.50 3.54 
245.2 50.69  119  1577.590 252.611  119  1585.840 248.279   4.8358 4835.80 3.36 
245.6 51.35  120  1583.790 249.267  120  1592.040 246.232   4.8529 4852.90 3.18 
246.0 50.87  121  1589.970 246.883  121  1598.220 244.747   4.8694 4869.40 3.01 
246.4 51.53  122  1596.140 245.237  122  1604.400 243.012   4.8855 4885.50 2.84 
246.8 54.92  123  1602.310 243.617  123  1610.570 240.854   4.9026 4902.60 2.66 
247.2 57.76  124  1608.460 241.603  124  1616.730 238.788   4.9198 4919.80 2.48 



DISR - C. See 12 of 29 2/9/2013 

 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

247.6 57.19  125  1614.600 239.490  125  1622.880 236.901   4.9369 4936.90 2.30 
248.0 55.17  126  1620.740 237.552  126  1629.010 234.512   4.9539 4953.90 2.12 
248.4 49.7  127  1626.860 235.372  127  1635.140 231.325   4.9718 4971.80 1.94 
248.8 40.66  128  1632.980 232.475  128  1641.270 228.179   4.9890 4989.00 1.76 
249.2 43.98  129  1639.080 229.291  129  1647.380 225.940   5.0058 5005.80 1.58 
249.6 62.12  130  1645.180 226.716  130  1653.480 224.317   5.0224 5022.40 1.40 
250.0 63.07  131  1651.260 224.895  131  1659.570 222.307         
250.4 61.98  132  1657.340 223.059  132  1665.650 219.308         
250.8 62.76  133  1663.410 220.441  133  1671.720 215.590         
251.2 57.66  134  1669.460 216.990  134  1677.790 212.074         
251.6 45.27  135  1675.510 213.387  135  1683.840 209.587         
252.0 45.69  136  1681.550 210.503  136  1689.890 208.029         
252.4 43.28  137  1687.570 208.607  137  1695.920 206.499         
252.8 44.48  138  1693.590 207.095  138  1701.950 204.369         
253.2 50.43  139  1699.600 205.213  139  1707.960 201.746         
253.6 54.1  140  1705.600 202.783  140  1713.970 198.894         
254.0 57.03  141  1711.590 200.026  141  1719.970 195.757         
254.4 60.83  142  1717.570 197.019  142  1725.960 192.261         
254.8 65.44                           
255.2 73.25                           
255.6 84.88                           
256.0 93.05                           
256.4 101.21                           
256.8 121.55                           
257.2 135.21                           
257.6 132.58                           
258.0 167.31                           
258.4 136.22                           
258.8 123.67                           
259.2 128.45                           



DISR - C. See 13 of 29 2/9/2013 

 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

259.6 99.4                           
260.0 79.62                           
260.4 86.19                           
260.8 91.38                           
261.2 89.11                           
261.6 94.74                           
262.0 100.74                           
262.4 108.44                           
262.8 100.13                           
263.2 113.16                           
263.6 193.92                           
264.0 255.88                           
264.4 264.67                           
264.8 233.59                           
265.2 224.17                           
265.6 274.76                           
266.0 291.47                           
266.4 265.41                           
266.8 245.09                           
267.2 251.48                           
267.6 258.78                           
268.0 238.86                           
268.4 248.87                           
268.8 257.27                           
269.2 248.38                           
269.6 249.8                           
270.0 270.52                           
270.4 279.77                           
270.8 259.18                           
271.2 234.6                           



DISR - C. See 14 of 29 2/9/2013 

 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

271.6 228.14                           
272.0 186.72                           
272.4 194.95                           
272.8 234.27                           
273.2 238.87                           
273.6 190.43                           
274.0 156.17                           
274.4 137.35                           
274.8 147.5                           
275.2 170.27                           
275.6 189.75                           
276.0 247.28                           
276.4 254.69                           
276.8 241.59                           
277.2 240.92                           
277.6 235.96                           
278.0 181.9                           
278.4 166.46                           
278.8 154.18                           
279.2 115.45                           
279.6 82.81                           
280.0 78.13                           
280.4 90.58                           
280.8 129.47                           
281.2 180.83                           
281.6 226.55                           
282.0 266.36                           
282.4 297.77                           
282.8 321.53                           
283.2 332.2                           



DISR - C. See 15 of 29 2/9/2013 

 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

283.6 321.27                           
284.0 306.26                           
284.4 259.82                           
284.8 189.76                           
285.2 135.41                           
285.6 195.77                           
286.0 316.53                           
286.4 336.11                           
286.8 334.59                           
287.2 350.33                           
287.6 336.66                           
288.0 267.64                           
288.4 315.04                           
288.8 383.96                           
289.2 429.93                           
289.6 512.83                           
290.0 598.36                           
290.4 626.35                           
290.8 597.34                           
291.2 577.3                           
291.6 609.64                           
292.0 603.46                           
292.4 547.01                           
292.8 550.91                           
293.2 588.28                           
293.6 536.56                           
294.0 491.56                           
294.4 520.26                           
294.8 533.1                           
295.2 526.65                           



DISR - C. See 16 of 29 2/9/2013 

 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

295.6 596.3                           
296.0 663                           
296.4 556.87                           
296.8 475.64                           
297.2 497.98                           
297.6 537.56                           
298.0 575.67                           
298.4 492.73                           
298.8 502.57                           
299.2 565.01                           
299.6 474.58                           
300.0 419.11                           
300.4 431.93                           
300.8 432.93                           
301.2 435.55                           
301.6 471.23                           
302.0 383.71                           
302.4 468.79                           
302.8 600.44                           
303.2 638.36                           
303.6 634.69                           
304.0 566.66                           
304.4 607.47                           
304.8 653.39                           
305.2 633.79                           
305.6 612.76                           
306.0 601.05                           
306.4 569.27                           
306.8 626.63                           
307.2 684.74                           
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

307.6 616.93                           
308.0 580.43                           
308.4 624.73                           
308.8 629.4                           
309.2 561.5                           
309.6 497.4                           
310.0 461.37                           
310.4 604.17                           
310.8 735.15                           
311.2 763.32                           
311.6 742.44                           
312.0 661.17                           
312.4 668.68                           
312.8 707.32                           
313.2 717.32                           
313.6 734.39                           
314.0 784.1                           
314.4 702.64                           
314.8 675.8                           
315.2 703.22                           
315.6 630.95                           
316.0 561.52                           
316.4 627.38                           
316.8 740.59                           
317.2 809.3                           
317.6 786.21                           
318.0 699.64                           
318.4 679.42                           
318.8 722.32                           
319.2 726.92                           
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

319.6 744.98                           
320.0 810.66                           
320.4 839.06                           
320.8 789.96                           
321.2 717.51                           
321.6 735.21                           
322.0 772                           
322.4 729.68                           
322.8 671.13                           
323.2 666.77                           
323.6 694.3                           
324.0 745.55                           
324.4 784.71                           
324.8 790.59                           
325.2 832.31                           
325.6 932.62                           
326.0 1002.29                           
326.4 1013.85                           
326.8 1012.14                           
327.2 999.37                           
327.6 981.66                           
328.0 961.69                           
328.4 948.79                           
328.8 972.2                           
329.2 1048.71                           
329.6 1110.46                           
330.0 1125.77                           
330.4 1067.87                           
330.8 1017.17                           
331.2 1007.6                           
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

331.6 998.27                           
332.0 997.76                           
332.4 988.18                           
332.8 992.78                           
333.2 979.78                           
333.6 948.35                           
334.0 959.08                           
334.4 992.66                           
334.8 981.87                           
335.2 985.16                           
335.6 960.3                           
336.0 845.11                           
336.4 835.42                           
336.8 833.91                           
337.2 819.07                           
337.6 888.92                           
338.0 911.61                           
338.4 941.87                           
338.8 980.01                           
339.2 962.33                           
339.6 1011.62                           
340.0 1090.61                           
340.4 1058.66                           
340.8 993.19                           
341.2 956.42                           
341.6 964.44                           
342.0 1019.31                           
342.4 1025.95                           
342.8 1039.62                           
343.2 1035.46                           
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

343.6 956.31                           
344.0 827.62                           
344.4 801.42                           
344.8 921.3                           
345.2 988.45                           
345.6 958.97                           
346.0 910.74                           
346.4 941.4                           
346.8 1005.09                           
347.2 984.3                           
347.6 922.85                           
348.0 934.59                           
348.4 933.73                           
348.8 909.56                           
349.2 894.4                           
349.6 939.78                           
350.0 1042.28                           
350.4 1091.06                           
350.8 1048.29                           
351.2 998.3                           
351.6 1024.42                           
352.0 1034.69                           
352.4 947.11                           
352.8 967.67                           
353.2 1043.34                           
353.6 1075.53                           
354.0 1110.88                           
354.4 1143.08                           
354.8 1156.99                           
355.2 1118.86                           
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

355.6 1075.17                           
356.0 1066.56                           
356.4 981.81                           
356.8 835.84                           
357.2 802.98                           
357.6 824.57                           
358.0 758.16                           
358.4 708.36                           
358.8 796.06                           
359.2 941.8                           
359.6 1049.49                           
360.0 1099.52                           
360.4 1033.16                           
360.8 930.67                           
361.2 914.27                           
361.6 903.1                           
362.0 885.84                           
362.4 1001.8                           
362.8 1081.35                           
363.2 1016.09                           
363.6 1052.92                           
364.0 1138.13                           
364.4 1073.98                           
364.8 1008.09                           
365.2 1095.61                           
365.6 1221.5                           
366.0 1286.53                           
366.4 1283.82                           
366.8 1251.74                           
367.2 1245.09                           
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

367.6 1208.78                           
368.0 1145.23                           
368.4 1137.78                           
368.8 1158.51                           
369.2 1228.87                           
369.6 1281.94                           
370.0 1310.93                           
370.4 1213.61                           
370.8 1115.98                           
371.2 1200.23                           
371.6 1195.76                           
372.0 1032.1                           
372.4 1056.64                           
372.8 1175.14                           
373.2 1068.93                           
373.6 938.94                           
374.0 1014.21                           
374.4 969.18                           
374.8 851.74                           
375.2 985.09                           
375.6 1117.29                           
376.0 1088.43                           
376.4 1111.92                           
376.8 1163.2                           
377.2 1252.04                           
377.6 1350.96                           
378.0 1418.69                           
378.4 1402.36                           
378.8 1261.85                           
379.2 1158.8                           
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

379.6 1093.09                           
380.0 1111.61                           
380.4 1223.34                           
380.8 1272.04                           
381.2 1225.85                           
381.6 1081.65                           
382.0 957.91                           
382.4 845.87                           
382.8 752.7                           
383.2 714.65                           
383.6 712.4                           
384.0 784.99                           
384.4 955.17                           
384.8 1075.03                           
385.2 1087.5                           
385.6 1022.9                           
386.0 962.93                           
386.4 1031.12                           
386.8 1038.8                           
387.2 999.63                           
387.6 1052.62                           
388.0 1049.81                           
388.4 1022.5                           
388.8 1034.68                           
389.2 1134.16                           
389.6 1236.54                           
390.0 1276.6                           
390.4 1280.85                           
390.8 1338.96                           
391.2 1415.07                           
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

391.6 1365.84                           
392.0 1229.5                           
392.4 1091.85                           
392.8 871.63                           
393.2 608.45                           
393.6 620.99                           
394.0 855.51                           
394.4 1028.09                           
394.8 1176.96                           
395.2 1307.75                           
395.6 1346.44                           
396.0 1231.73                           
396.4 923.25                           
396.8 662.23                           
397.2 742.15                           
397.6 1057.68                           
398.0 1355.17                           
398.4 1516.82                           
398.8 1608.17                           
399.2 1678.67                           
399.6 1681.19                           
400.0 1706.46                           
400.4 1710.17                           
400.8 1705.83                           
401.2 1775.81                           
401.6 1795.61                           
402.0 1799.03                           
402.4 1802.81                           
402.8 1767.52                           
403.2 1677.82                           
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

403.6 1713.61                           
404.0 1791.74                           
404.4 1674.93                           
404.8 1644.39                           
405.2 1728.99                           
405.6 1678.31                           
406.0 1626.57                           
406.4 1586.14                           
406.8 1617.66                           
407.2 1649.79                           
407.6 1624.39                           
408.0 1676.87                           
408.4 1760.55                           
408.8 1814.69                           
409.2 1803.1                           
409.6 1667.1                           
410.0 1499.83                           
410.4 1501.34                           
410.8 1657.34                           
411.2 1754.81                           
411.6 1808.17                           
412.0 1799.92                           
412.4 1782.27                           
412.8 1756.69                           
413.2 1710.47                           
413.6 1762.06                           
414.0 1816.78                           
414.4 1745.75                           
414.8 1749.6                           
415.2 1756.81                           
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

415.6 1738.09                           
416.0 1805.84                           
416.4 1859.94                           
416.8 1802.56                           
417.2 1702.88                           
417.6 1670.3                           
418.0 1703.54                           
418.4 1703.6                           
418.8 1694.87                           
419.2 1735.07                           
419.6 1702.15                           
420.0 1628.32                           
420.4 1704                           
420.8 1818.41                           
421.2 1842.5                           
421.6 1797.43                           
422.0 1778.01                           
422.4 1658.77                           
422.8 1575.82                           
423.2 1710.94                           
423.6 1720.75                           
424.0 1725.07                           
424.4 1779.64                           
424.8 1721.42                           
425.2 1672.87                           
425.6 1695.74                           
426.0 1665.54                           
426.4 1707.8                           
426.8 1687.43                           
427.2 1527.09                           
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

427.6 1567.65                           
428.0 1669.9                           
428.4 1642.08                           
428.8 1567.32                           
429.2 1528.63                           
429.6 1461.73                           
430.0 1266.29                           
430.4 1169.56                           
430.8 1166.45                           
431.2 1322                           
431.6 1692.95                           
432.0 1846.57                           
432.4 1657.12                           
432.8 1661.59                           
433.2 1831.95                           
433.6 1733.9                           
434.0 1514.22                           
434.4 1577.68                           
434.8 1753.38                           
435.2 1738.39                           
435.6 1757.33                           
436.0 1853.62                           
436.4 1917.82                           
436.8 1900.68                           
437.2 1823.42                           
437.6 1781.67                           
438.0 1737.2                           
438.4 1588.42                           
438.8 1625.64                           
439.2 1758.98                           
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

439.6 1819.18                           
440.0 1812.66                           
440.4 1732.36                           
440.8 1776.36                           
441.2 1907.69                           
441.6 1921.93                           
442.0 1957.26                           
442.4 1976.63                           
442.8 1964.46                           
443.2 1937.44                           
443.6 1919.67                           
444.0 1959.33                           
444.4 1967.5                           
444.8 1993.05                           
445.2 1946.83                           
445.6 1821.24                           
446.0 1789.87                           
446.4 1870.99                           
446.8 1937.21                           
447.2 1995.37                           
447.6 2059                           
448.0 2001.03                           
448.4 1981.09                           
448.8 2019.22                           
449.2 1993.41                           
449.6 2009.6                           
450.0 2063.66                           
450.4 2139.54                           
450.8 2178.45                           
451.2 2143.14                           
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 Karkoschka 
2007.01.10 

  ULIS 
pixel 

ULVS 
pixel  F0-up 

  DLIS 
pixel 

DLVS 
pixel  F0-dn   Micron nm 

Bezard 
2007.07.27 

451.6 2096.97                           
452.0 2086.74                           
452.4 2026.86                           
452.8 1899.6                           
453.2 1871.63                           
453.6 1953.7                           
454.0 2042.94                           
454.4 2042.72                           
454.8 1986.59                           
455.2 1967.8                           
455.6 2017.58                           
456.0 2087.25                           
456.4 2092.54                           
456.8 2081.16                           
457.2 2098.1                           
457.6 2095.84                           
458.0 2035.2                           
458.4 1981.85                           
458.8 2010.91                           
459.2 2023.62                           
459.6 2000.79                           
460.0 2000                           
460.4 2027.15                           
460.8 2069.59                           
461.2 2077.69                           
461.6 2066.4                           
462.0 2076.02                           
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Appendix 2 - IR datasets summary. 
 

This appendix summarizes the IR data taken during the Titan encounter.  Two tables are presented.  The first contains the average and maximum 
data numbers (DN) observed per azimuthal bin.  The second presents the downward looking spectrometer geometry and resolution.  The minus 
sign is some data is to remind the reader that the probe changed direction during the descent. 
 
N = Dataset index number (from 0 to number of datasets-1) 
IR # = The Sequence number of the IR dataset (as in archive file name). 
Time = Mission time in seconds after parachute deploy (T0). 
Alt. = Altitude above Titan's surface at the beginning of the measurement. 
Cycle # = The Descent Cycle number in which the observation was taken (see appendix 6). 
# Cols = The number of columns in the dataset (each corresponding to one spectra). 
Type = The IR dataset type. D (or dwn) is for downward looking, U (or up) is for upward looking & the number indicates the azimuth region bin. 
Ave. DN = The average measured signal in digital data number. 
Max. DN = The maximum measured IR signal for all pixels. 
Lamp = The state of the calibration and surface lamps during the measurement.  0000 is all off, 1110 are all cal. lamps on, 0001 is the SSL on. 
Exp. = Exposure time (Sample time) in milliseconds.  
Collect = The total collection time in seconds over which the measurements are averaged (similar to integration time). 
Rots = The number of intended probe rotations over which the data was to be collected. 
Rots Act. = The actual number of probe rotations over which the data was collected, adjusted for actual spin rate. (-) indicates reverse rotation. 
# Regns = The number of azimuth regions the data is divided into. 
Min(p) = The minimum value of all the active IR pixels, indication how near the measurement is to the non-linear region. 
Sat?, * = indicates that some pixels may be in the non-linear or saturated region. 
Temp = The temperature of the IR detector at the start of the measurement. 
To Nadir = The distance from probe nadir to the center of the spectrometer footprint on Titan's surface (assuming no tilt) in kilometers. 
Resol. = The radial resolution of the measurement on Titan's surface in kilometers. 
1 Rot. = The annular length of the spectrometer footprint per revolution using the altitude at the start of observation, and no tilt (in kilometers). 
Annul. Ext. = The total azimuthal, annular extent of the measurement's footprint on Titan's surface for all rotations observed in kilometers. 

 
 Summary Table of DISR IR Spectrometer Data 

N IR # Time   
(sec) 

Altitude 
(km) 

Cycle 
# 

# 
Cols Type Ave. DN Max. DN Lamp Exp. 

(ms) 
Collect 

(s) 
# 

Rots 
Rots 
Act. 

# 
Regns 

Min(p) 
(DN) 

Sat
? 

Temp. 
(K) 

0 1 143.2 142.145 1 24 Comb D- 0 58.0 266 0000 8.1 70.36 7 5.89 8 41,448  270.3 
0 1 143.2 142.145 1 24 Comb D- 1 57.9 260 0000 8.1 70.36 7 5.89 8 41,391  270.3 
0 1 143.2 142.145 1 24 Comb D- 2 56.3 255 0000 8.1 70.36 7 5.89 8 41,393  270.3 
0 1 143.2 142.145 1 24 Comb D- 3 56.3 254 0000 8.1 70.36 7 5.89 8 41,451  270.3 
0 1 143.2 142.145 1 24 Comb D- 4 56.9 255 0000 8.1 70.36 7 5.89 8 41,480  270.3 
0 1 143.2 142.145 1 24 Comb D- 5 57.1 257 0000 8.1 70.36 7 5.89 8 41,463  270.3 
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N IR # Time   
(sec) 

Altitude 
(km) 

Cycle 
# 

# 
Cols Type Ave. DN Max. DN Lamp Exp. 

(ms) 
Collect 

(s) 
# 

Rots 
Rots 
Act. 

# 
Regns 

Min(p) 
(DN) 

Sat
? 

Temp. 
(K) 

0 1 143.2 142.145 1 24 Comb D- 6 57.6 262 0000 8.1 70.36 7 5.89 8 41,446  270.3 
0 1 143.2 142.145 1 24 Comb D- 7 57.7 262 0000 8.1 70.36 7 5.89 8 41,465  270.3 
0 1 143.2 142.145 1 24 Comb U- 0 50.7 92 0000 8.1 70.36 7 5.89 4 3,272  270.3 
0 1 143.2 142.145 1 24 Comb U- 1 45.5 83 0000 8.1 70.36 7 5.89 4 3,276  270.3 
0 1 143.2 142.145 1 24 Comb U- 2 66.3 120 0000 8.1 70.36 7 5.89 4 3,273  270.3 
0 1 143.2 142.145 1 24 Comb U- 3 59.1 109 0000 8.1 70.36 7 5.89 4 3,286  270.3 
1 2 283.8 135.520 2 24 Comb D- 0 947.9 4,586 0000 129.0 61.11 3 3.45 8 3,107  271.3 
1 2 283.8 135.520 2 24 Comb D- 1 872.8 4,135 0000 129.0 61.11 3 3.45 8 3,114  271.3 
1 2 283.8 135.520 2 24 Comb D- 2 912.3 4,384 0000 129.0 61.11 3 3.45 8 3,108  271.3 
1 2 283.8 135.520 2 24 Comb D- 3 899.4 4,302 0000 129.0 61.11 3 3.45 8 3,113  271.3 
1 2 283.8 135.520 2 24 Comb D- 4 836.7 4,005 0000 129.0 61.11 3 3.45 8 5,328  271.3 
1 2 283.8 135.520 2 24 Comb D- 5 940.3 4,555 0000 129.0 61.11 3 3.45 8 3,109  271.3 
1 2 283.8 135.520 2 24 Comb D- 6 865.3 4,070 0000 129.0 61.11 3 3.45 8 3,108  271.3 
1 2 283.8 135.520 2 24 Comb D- 7 947.6 4,585 0000 129.0 61.11 3 3.45 8 3,107  271.3 
1 2 283.8 135.520 2 24 Comb U- 0 1,090.1 1,966 0000 129.0 61.11 3 3.45 4 2,936 * 271.3 
1 2 283.8 135.520 2 24 Comb U- 1 1,358.3 2,372 0000 129.0 61.11 3 3.45 4 2,934 * 271.3 
1 2 283.8 135.520 2 24 Comb U- 2 489.6 883 0000 129.0 61.11 3 3.45 4 2,939 * 271.3 
1 2 283.8 135.520 2 24 Comb U- 3 540.2 974 0000 129.0 61.11 3 3.45 4 2,936 * 271.3 
2 3 436.4 128.856 3 24 Comb D- 0 1,000.0 5,008 0000 185.5 85.59 2 1.82 8 3,112  272.1 
2 3 436.4 128.856 3 24 Comb D- 1 918.4 4,461 0000 185.5 85.59 2 1.82 8 3,110  272.1 
2 3 436.4 128.856 3 24 Comb D- 2 1,073.0 5,312 0000 185.5 85.59 2 1.82 8 3,110  272.1 
2 3 436.4 128.856 3 24 Comb D- 3 1,027.1 5,145 0000 185.5 85.59 2 1.82 8 3,112  272.1 
2 3 436.4 128.856 3 24 Comb D- 4 975.0 4,847 0000 185.5 85.59 2 1.82 8 3,115  272.1 
2 3 436.4 128.856 3 24 Comb D- 5 1,059.9 5,282 0000 185.5 85.59 2 1.82 8 3,113  272.1 
2 3 436.4 128.856 3 24 Comb D- 6 928.3 4,539 0000 185.5 85.59 2 1.82 8 3,119  272.1 
2 3 436.4 128.856 3 24 Comb D- 7 1,042.2 5,234 0000 185.5 85.59 2 1.82 8 3,114  272.1 
2 3 436.4 128.856 3 24 Comb U- 0 977.1 1,769 0000 185.5 85.59 2 1.82 4 2,943 * 272.1 
2 3 436.4 128.856 3 24 Comb U- 1 741.8 1,312 0000 185.5 85.59 2 1.82 4 2,925 * 272.1 
2 3 436.4 128.856 3 24 Comb U- 2 1,161.6 2,082 0000 185.5 85.59 2 1.82 4 2,939 * 272.1 
2 3 436.4 128.856 3 24 Comb U- 3 1,620.4 2,851 0000 185.5 85.59 2 1.82 4 2,940 * 272.1 
3 4 528.1 125.159 4 24 Comb D- 0 1,040.6 5,227 0000 145.2 83.58 2 0.24 8 3,110  272.4 
3 4 528.1 125.159 4 24 Comb D- 1 957.0 4,767 0000 145.2 83.58 2 0.24 8 3,117  272.4 
3 4 528.1 125.159 4 24 Comb D- 2 1,084.6 5,438 0000 145.2 83.58 2 0.24 8 3,116  272.4 
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N IR # Time   
(sec) 

Altitude 
(km) 

Cycle 
# 

# 
Cols Type Ave. DN Max. DN Lamp Exp. 

(ms) 
Collect 

(s) 
# 

Rots 
Rots 
Act. 

# 
Regns 

Min(p) 
(DN) 

Sat
? 

Temp. 
(K) 

3 4 528.1 125.159 4 24 Comb D- 3 1,037.7 5,253 0000 145.2 83.58 2 0.24 8 3,113  272.4 
3 4 528.1 125.159 4 24 Comb D- 4 1,010.2 5,096 0000 145.2 83.58 2 0.24 8 3,116  272.4 
3 4 528.1 125.159 4 24 Comb D- 5 1,017.8 5,110 0000 145.2 83.58 2 0.24 8 3,114  272.4 
3 4 528.1 125.159 4 24 Comb D- 6 972.1 4,756 0000 145.2 83.58 2 0.24 8 3,120  272.4 
3 4 528.1 125.159 4 24 Comb D- 7 1,051.6 5,272 0000 145.2 83.58 2 0.24 8 3,117  272.4 
3 4 528.1 125.159 4 24 Comb U- 0 244.3 513 0000 145.2 83.58 2 0.24 4 2,932 * 272.4 
3 4 528.1 125.159 4 24 Comb U- 1 116.5 256 0000 145.2 83.58 2 0.24 4 2,936 * 272.4 
3 4 528.1 125.159 4 24 Comb U- 2 99.7 228 0000 145.2 83.58 2 0.24 4 2,929 * 272.4 
3 4 528.1 125.159 4 24 Comb U- 3 90.4 211 0000 145.2 83.58 2 0.24 4 2,934 * 272.4 
4 5 715.3 118.082 5 4 Comb dwn 18,727.4 23,811 1110 8.1 10 1 -0.25 1 20,543  272.7 
4 5 715.3 118.082 5 4 Comb up 37,740.4 46,284 1110 8.1 10 1 -0.25 1 2,896 * 272.7 
5 6 781.6 115.736 6 4 Comb dwn 45.2 227 0000 8.1 7.89 1 -0.27 1 40,428  272.7 
5 6 781.6 115.736 6 4 Comb up 108.1 197 0000 8.1 7.89 1 -0.27 1 3,073  272.7 
6 7 789.9 115.431 6 2 Long down 39,765.7 46,276 0000 508.0 0.52 1 -0.02 1 3,064  272.7 
6 7 789.9 115.431 6 2 Long up 32,828.1 50,560 0000 508.0 0.52 1 -0.02 1 2,784 * 272.7 
7 8 822.2 114.336 7 4 Comb dwn 18,743.9 23,847 1110 8.1 5.95 1 -0.24 1 20,255  272.7 
7 8 822.2 114.336 7 4 Comb up 37,650.3 46,159 1110 8.1 5.95 1 -0.24 1 2,897 * 272.7 
8 9 832.4 113.987 8 24 Comb D- 0 881.9 4,539 0000 121.0 68.19 3 -2.82 8 3,120  272.7 
8 9 832.4 113.987 8 24 Comb D- 1 797.5 3,943 0000 121.0 68.19 3 -2.82 8 3,114  272.7 
8 9 832.4 113.987 8 24 Comb D- 2 895.4 4,627 0000 121.0 68.19 3 -2.82 8 3,121  272.7 
8 9 832.4 113.987 8 24 Comb D- 3 901.8 4,608 0000 121.0 68.19 3 -2.82 8 3,118  272.7 
8 9 832.4 113.987 8 24 Comb D- 4 870.9 4,453 0000 121.0 68.19 3 -2.82 8 3,120  272.7 
8 9 832.4 113.987 8 24 Comb D- 5 848.9 4,379 0000 121.0 68.19 3 -2.82 8 3,120  272.7 
8 9 832.4 113.987 8 24 Comb D- 6 696.8 3,403 0000 121.0 68.19 3 -2.82 8 3,114  272.7 
8 9 832.4 113.987 8 24 Comb D- 7 896.5 4,607 0000 121.0 68.19 3 -2.82 8 3,117  272.7 
8 9 832.4 113.987 8 24 Comb U- 0 1,849.6 3,320 0000 121.0 68.19 3 -2.82 4 2,953 * 272.7 
8 9 832.4 113.987 8 24 Comb U- 1 1,151.4 2,049 0000 121.0 68.19 3 -2.82 4 2,932 * 272.7 
8 9 832.4 113.987 8 24 Comb U- 2 769.9 1,385 0000 121.0 68.19 3 -2.82 4 2,934 * 272.7 
8 9 832.4 113.987 8 24 Comb U- 3 159.9 335 0000 121.0 68.19 3 -2.82 4 2,941 * 272.7 
9 10 958.8 107.005 9 24 Comb D- 0 811.8 4,166 0000 161.3 69.35 5 -4.49 8 3,114  272.6 
9 10 958.8 107.005 9 24 Comb D- 1 643.0 3,214 0000 161.3 69.35 5 -4.49 8 3,108  272.6 
9 10 958.8 107.005 9 24 Comb D- 2 837.7 4,272 0000 161.3 69.35 5 -4.49 8 3,115  272.6 
9 10 958.8 107.005 9 24 Comb D- 3 840.9 4,321 0000 161.3 69.35 5 -4.49 8 3,114  272.6 
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9 10 958.8 107.005 9 24 Comb D- 4 826.5 4,208 0000 161.3 69.35 5 -4.49 8 3,117  272.6 
9 10 958.8 107.005 9 24 Comb D- 5 775.1 3,955 0000 161.3 69.35 5 -4.49 8 3,116  272.6 
9 10 958.8 107.005 9 24 Comb D- 6 596.8 2,955 0000 161.3 69.35 5 -4.49 8 3,107  272.6 
9 10 958.8 107.005 9 24 Comb D- 7 813.4 4,159 0000 161.3 69.35 5 -4.49 8 3,111  272.6 
9 10 958.8 107.005 9 24 Comb U- 0 1,314.9 2,319 0000 161.3 69.35 5 -4.49 4 2,924 * 272.6 
9 10 958.8 107.005 9 24 Comb U- 1 1,060.2 1,880 0000 161.3 69.35 5 -4.49 4 2,927 * 272.6 
9 10 958.8 107.005 9 24 Comb U- 2 803.2 1,452 0000 161.3 69.35 5 -4.49 4 2,935 * 272.6 
9 10 958.8 107.005 9 24 Comb U- 3 834.2 1,500 0000 161.3 69.35 5 -4.49 4 2,938 * 272.6 

10 11 1,049.5 100.231 10 24 Comb D- 0 -281.8 2,536 0000 169.3 67.15 7 -6.82 8 3,120  272.4 
10 11 1,049.5 100.231 10 24 Comb D- 1 626.3 3,104 0000 169.3 67.15 7 -6.82 8 3,111  272.4 
10 11 1,049.5 100.231 10 24 Comb D- 2 720.6 3,706 0000 169.3 67.15 7 -6.82 8 3,114  272.4 
10 11 1,049.5 100.231 10 24 Comb D- 3 713.5 3,720 0000 169.3 67.15 7 -6.82 8 3,116  272.4 
10 11 1,049.5 100.231 10 24 Comb D- 4 702.8 3,617 0000 169.3 67.15 7 -6.82 8 3,114  272.4 
10 11 1,049.5 100.231 10 24 Comb D- 5 708.1 3,683 0000 169.3 67.15 7 -6.82 8 3,114  272.4 
10 11 1,049.5 100.231 10 24 Comb D- 6 744.2 3,744 0000 169.3 67.15 7 -6.82 8 7,792  272.4 
10 11 1,049.5 100.231 10 24 Comb D- 7 729.5 3,750 0000 169.3 67.15 7 -6.82 8 3,116  272.4 
10 11 1,049.5 100.231 10 24 Comb U- 0 347.5 1,179 0000 169.3 67.15 7 -6.82 4 2,928 * 272.4 
10 11 1,049.5 100.231 10 24 Comb U- 1 631.9 1,135 0000 169.3 67.15 7 -6.82 4 2,946 * 272.4 
10 11 1,049.5 100.231 10 24 Comb U- 2 774.9 1,413 0000 169.3 67.15 7 -6.82 4 2,934 * 272.4 
10 11 1,049.5 100.231 10 24 Comb U- 3 816.2 1,450 0000 169.3 67.15 7 -6.82 4 2,931 * 272.4 
11 12 1,139.4 94.414 11 24 Comb D- 0 568.7 2,973 0000 112.9 61.71 8 -8.18 8 3,100  272.2 
11 12 1,139.4 94.414 11 24 Comb D- 1 481.0 2,414 0000 112.9 61.71 8 -8.18 8 5,209  272.2 
11 12 1,139.4 94.414 11 24 Comb D- 2 566.9 2,903 0000 112.9 61.71 8 -8.18 8 3,100  272.2 
11 12 1,139.4 94.414 11 24 Comb D- 3 539.3 2,753 0000 112.9 61.71 8 -8.18 8 3,099  272.2 
11 12 1,139.4 94.414 11 24 Comb D- 4 547.9 2,796 0000 112.9 61.71 8 -8.18 8 3,101  272.2 
11 12 1,139.4 94.414 11 24 Comb D- 5 548.3 2,852 0000 112.9 61.71 8 -8.18 8 3,102  272.2 
11 12 1,139.4 94.414 11 24 Comb D- 6 646.0 3,233 0000 112.9 61.71 8 -8.18 8 3,106  272.2 
11 12 1,139.4 94.414 11 24 Comb D- 7 567.4 2,976 0000 112.9 61.71 8 -8.18 8 3,102  272.2 
11 12 1,139.4 94.414 11 24 Comb U- 0 574.1 1,053 0000 112.9 61.71 8 -8.18 4 2,929 * 272.2 
11 12 1,139.4 94.414 11 24 Comb U- 1 575.0 1,046 0000 112.9 61.71 8 -8.18 4 2,924 * 272.2 
11 12 1,139.4 94.414 11 24 Comb U- 2 639.2 1,188 0000 112.9 61.71 8 -8.18 4 2,923 * 272.2 
11 12 1,139.4 94.414 11 24 Comb U- 3 680.3 1,275 0000 112.9 61.71 8 -8.18 4 2,920 * 272.2 
12 13 1,229.1 89.113 12 24 Comb D- 0 642.0 3,327 0000 80.6 62.13 10 -10.06 8 3,125  271.8 
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12 13 1,229.1 89.113 12 24 Comb D- 1 414.3 2,040 0000 80.6 62.13 10 -10.06 8 3,482  271.8 
12 13 1,229.1 89.113 12 24 Comb D- 2 605.2 3,193 0000 80.6 62.13 10 -10.06 8 3,124  271.8 
12 13 1,229.1 89.113 12 24 Comb D- 3 606.3 3,313 0000 80.6 62.13 10 -10.06 8 3,128  271.8 
12 13 1,229.1 89.113 12 24 Comb D- 4 659.6 3,596 0000 80.6 62.13 10 -10.06 8 3,128  271.8 
12 13 1,229.1 89.113 12 24 Comb D- 5 599.8 3,210 0000 80.6 62.13 10 -10.06 8 3,128  271.8 
12 13 1,229.1 89.113 12 24 Comb D- 6 463.1 2,268 0000 80.6 62.13 10 -10.06 8 4,724  271.8 
12 13 1,229.1 89.113 12 24 Comb D- 7 640.1 3,306 0000 80.6 62.13 10 -10.06 8 3,128  271.8 
12 13 1,229.1 89.113 12 24 Comb U- 0 1,054.9 1,911 0000 80.6 62.13 10 -10.06 4 2,928 * 271.8 
12 13 1,229.1 89.113 12 24 Comb U- 1 629.7 1,155 0000 80.6 62.13 10 -10.06 4 2,923 * 271.8 
12 13 1,229.1 89.113 12 24 Comb U- 2 401.8 749 0000 80.6 62.13 10 -10.06 4 2,923 * 271.8 
12 13 1,229.1 89.113 12 24 Comb U- 3 307.8 611 0000 80.6 62.13 10 -10.06 4 2,923 * 271.8 
13 14 1,318.5 84.362 13 24 Comb D- 0 762.9 4,242 0000 80.6 62.08 10 -9.73 8 3,107  271.4 
13 14 1,318.5 84.362 13 24 Comb D- 1 431.8 2,250 0000 80.6 62.08 10 -9.73 8 3,127  271.4 
13 14 1,318.5 84.362 13 24 Comb D- 2 799.1 4,286 0000 80.6 62.08 10 -9.73 8 3,107  271.4 
13 14 1,318.5 84.362 13 24 Comb D- 3 786.1 4,353 0000 80.6 62.08 10 -9.73 8 3,108  271.4 
13 14 1,318.5 84.362 13 24 Comb D- 4 750.9 4,153 0000 80.6 62.08 10 -9.73 8 3,414  271.4 
13 14 1,318.5 84.362 13 24 Comb D- 5 782.2 4,302 0000 80.6 62.08 10 -9.73 8 3,109  271.4 
13 14 1,318.5 84.362 13 24 Comb D- 6 461.4 2,365 0000 80.6 62.08 10 -9.73 8 3,112  271.4 
13 14 1,318.5 84.362 13 24 Comb D- 7 771.6 4,220 0000 80.6 62.08 10 -9.73 8 3,107  271.4 
13 14 1,318.5 84.362 13 24 Comb U- 0 1,094.3 1,993 0000 80.6 62.08 10 -9.73 4 2,911 * 271.4 
13 14 1,318.5 84.362 13 24 Comb U- 1 548.0 1,012 0000 80.6 62.08 10 -9.73 4 2,907 * 271.4 
13 14 1,318.5 84.362 13 24 Comb U- 2 773.3 1,445 0000 80.6 62.08 10 -9.73 4 2,912 * 271.4 
13 14 1,318.5 84.362 13 24 Comb U- 3 835.4 1,525 0000 80.6 62.08 10 -9.73 4 2,916 * 271.4 
14 15 1,408.9 79.950 14 24 Comb D- 0 709.8 3,978 0000 112.9 62.9 9 -8.42 8 3,114  270.9 
14 15 1,408.9 79.950 14 24 Comb D- 1 423.0 2,303 0000 112.9 62.9 9 -8.42 8 4,383  270.9 
14 15 1,408.9 79.950 14 24 Comb D- 2 725.7 3,992 0000 112.9 62.9 9 -8.42 8 3,116  270.9 
14 15 1,408.9 79.950 14 24 Comb D- 3 754.2 4,276 0000 112.9 62.9 9 -8.42 8 3,118  270.9 
14 15 1,408.9 79.950 14 24 Comb D- 4 743.2 4,194 0000 112.9 62.9 9 -8.42 8 3,119  270.9 
14 15 1,408.9 79.950 14 24 Comb D- 5 743.5 4,202 0000 112.9 62.9 9 -8.42 8 3,118  270.9 
14 15 1,408.9 79.950 14 24 Comb D- 6 502.3 2,648 0000 112.9 62.9 9 -8.42 8 3,096  270.9 
14 15 1,408.9 79.950 14 24 Comb D- 7 710.2 3,980 0000 112.9 62.9 9 -8.42 8 3,114  270.9 
14 15 1,408.9 79.950 14 24 Comb U- 0 905.3 1,680 0000 112.9 62.9 9 -8.42 4 2,924 * 270.9 
14 15 1,408.9 79.950 14 24 Comb U- 1 518.2 977 0000 112.9 62.9 9 -8.42 4 2,919 * 270.9 
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14 15 1,408.9 79.950 14 24 Comb U- 2 943.3 1,740 0000 112.9 62.9 9 -8.42 4 2,924 * 270.9 
14 15 1,408.9 79.950 14 24 Comb U- 3 918.5 1,725 0000 112.9 62.9 9 -8.42 4 2,924 * 270.9 
15 16 1,532.8 74.559 15 24 Comb D- 0 500.3 2,953 0000 137.1 60.53 7 -6.85 8 3,088  269.9 
15 16 1,532.8 74.559 15 24 Comb D- 1 555.0 3,133 0000 137.1 60.53 7 -6.85 8 3,088  269.9 
15 16 1,532.8 74.559 15 24 Comb D- 2 502.8 2,894 0000 137.1 60.53 7 -6.85 8 3,097  269.9 
15 16 1,532.8 74.559 15 24 Comb D- 3 511.2 2,957 0000 137.1 60.53 7 -6.85 8 3,088  269.9 
15 16 1,532.8 74.559 15 24 Comb D- 4 506.0 2,974 0000 137.1 60.53 7 -6.85 8 3,087  269.9 
15 16 1,532.8 74.559 15 24 Comb D- 5 509.2 2,960 0000 137.1 60.53 7 -6.85 8 3,087  269.9 
15 16 1,532.8 74.559 15 24 Comb D- 6 571.3 3,192 0000 137.1 60.53 7 -6.85 8 3,088  269.9 
15 16 1,532.8 74.559 15 24 Comb D- 7 505.6 2,953 0000 137.1 60.53 7 -6.85 8 3,088  269.9 
15 16 1,532.8 74.559 15 24 Comb U- 0 688.6 1,328 0000 137.1 60.53 7 -6.85 4 2,912 * 269.9 
15 16 1,532.8 74.559 15 24 Comb U- 1 870.8 1,621 0000 137.1 60.53 7 -6.85 4 2,905 * 269.9 
15 16 1,532.8 74.559 15 24 Comb U- 2 710.6 1,356 0000 137.1 60.53 7 -6.85 4 2,907 * 269.9 
15 16 1,532.8 74.559 15 24 Comb U- 3 731.0 1,384 0000 137.1 60.53 7 -6.85 4 2,910 * 269.9 
16 17 1,622.1 71.060 16 24 Comb D- 0 551.0 3,319 0000 112.9 60.68 7 -5.99 8 3,085  269.1 
16 17 1,622.1 71.060 16 24 Comb D- 1 619.4 3,640 0000 112.9 60.68 7 -5.99 8 3,088  269.1 
16 17 1,622.1 71.060 16 24 Comb D- 2 562.4 3,345 0000 112.9 60.68 7 -5.99 8 3,085  269.1 
16 17 1,622.1 71.060 16 24 Comb D- 3 559.6 3,353 0000 112.9 60.68 7 -5.99 8 3,088  269.1 
16 17 1,622.1 71.060 16 24 Comb D- 4 560.3 3,370 0000 112.9 60.68 7 -5.99 8 3,090  269.1 
16 17 1,622.1 71.060 16 24 Comb D- 5 577.4 3,468 0000 112.9 60.68 7 -5.99 8 3,086  269.1 
16 17 1,622.1 71.060 16 24 Comb D- 6 662.0 3,837 0000 112.9 60.68 7 -5.99 8 3,090  269.1 
16 17 1,622.1 71.060 16 24 Comb D- 7 560.0 3,367 0000 112.9 60.68 7 -5.99 8 3,085  269.1 
16 17 1,622.1 71.060 16 24 Comb U- 0 792.9 1,535 0000 112.9 60.68 7 -5.99 4 2,915 * 269.1 
16 17 1,622.1 71.060 16 24 Comb U- 1 964.1 1,830 0000 112.9 60.68 7 -5.99 4 2,911 * 269.1 
16 17 1,622.1 71.060 16 24 Comb U- 2 961.1 1,860 0000 112.9 60.68 7 -5.99 4 2,914 * 269.1 
16 17 1,622.1 71.060 16 24 Comb U- 3 948.2 1,797 0000 112.9 60.68 7 -5.99 4 2,911 * 269.1 
17 18 1,711.7 67.959 17 24 Comb D- 0 579.9 3,590 0000 129.0 67.38 7 -6.16 8 3,082  268.1 
17 18 1,711.7 67.959 17 24 Comb D- 1 647.6 3,951 0000 129.0 67.38 7 -6.16 8 3,084  268.1 
17 18 1,711.7 67.959 17 24 Comb D- 2 602.6 3,707 0000 129.0 67.38 7 -6.16 8 3,082  268.1 
17 18 1,711.7 67.959 17 24 Comb D- 3 597.3 3,723 0000 129.0 67.38 7 -6.16 8 3,086  268.1 
17 18 1,711.7 67.959 17 24 Comb D- 4 594.3 3,647 0000 129.0 67.38 7 -6.16 8 3,082  268.1 
17 18 1,711.7 67.959 17 24 Comb D- 5 590.8 3,643 0000 129.0 67.38 7 -6.16 8 3,083  268.1 
17 18 1,711.7 67.959 17 24 Comb D- 6 664.1 3,948 0000 129.0 67.38 7 -6.16 8 3,087  268.1 
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17 18 1,711.7 67.959 17 24 Comb D- 7 576.8 3,580 0000 129.0 67.38 7 -6.16 8 3,084  268.1 
17 18 1,711.7 67.959 17 24 Comb U- 0 1,174.6 2,280 0000 129.0 67.38 7 -6.16 4 2,904 * 268.1 
17 18 1,711.7 67.959 17 24 Comb U- 1 1,266.4 2,412 0000 129.0 67.38 7 -6.16 4 2,909 * 268.1 
17 18 1,711.7 67.959 17 24 Comb U- 2 969.6 1,888 0000 129.0 67.38 7 -6.16 4 2,907 * 268.1 
17 18 1,711.7 67.959 17 24 Comb U- 3 849.6 1,671 0000 129.0 67.38 7 -6.16 4 2,903 * 268.1 
18 19 1,802.5 65.151 18 24 Comb D- 0 616.4 3,908 0000 145.2 64.22 6 -5.12 8 3,080  267 
18 19 1,802.5 65.151 18 24 Comb D- 1 703.9 4,343 0000 145.2 64.22 6 -5.12 8 3,086  267 
18 19 1,802.5 65.151 18 24 Comb D- 2 632.4 3,973 0000 145.2 64.22 6 -5.12 8 3,079  267 
18 19 1,802.5 65.151 18 24 Comb D- 3 620.6 3,941 0000 145.2 64.22 6 -5.12 8 3,080  267 
18 19 1,802.5 65.151 18 24 Comb D- 4 619.8 3,940 0000 145.2 64.22 6 -5.12 8 3,078  267 
18 19 1,802.5 65.151 18 24 Comb D- 5 619.6 3,909 0000 145.2 64.22 6 -5.12 8 3,080  267 
18 19 1,802.5 65.151 18 24 Comb D- 6 721.1 4,392 0000 145.2 64.22 6 -5.12 8 3,085  267 
18 19 1,802.5 65.151 18 24 Comb D- 7 620.0 3,928 0000 145.2 64.22 6 -5.12 8 3,080  267 
18 19 1,802.5 65.151 18 24 Comb U- 0 875.0 1,746 0000 145.2 64.22 6 -5.12 4 2,903 * 267 
18 19 1,802.5 65.151 18 24 Comb U- 1 1,000.5 1,999 0000 145.2 64.22 6 -5.12 4 2,899 * 267 
18 19 1,802.5 65.151 18 24 Comb U- 2 1,007.0 1,982 0000 145.2 64.22 6 -5.12 4 2,891 * 267 
18 19 1,802.5 65.151 18 24 Comb U- 3 962.0 1,936 0000 145.2 64.22 6 -5.12 4 2,885 * 267 
19 20 1,897.7 62.529 19 4 Comb dwn 18,692.7 23,849 1110 8.1 2.83 1 -0.22 1 23,012  266.2 
19 20 1,897.7 62.529 19 4 Comb up 36,950.4 45,418 1110 8.1 2.83 1 -0.22 1 2,870 * 266.2 
20 21 1,955.9 61.062 20 4 Comb dwn 25.6 196 0000 8.1 3 1 -0.22 1 43,687  265.3 
20 21 1,955.9 61.062 20 4 Comb up 100.8 204 0000 8.1 3 1 -0.22 1 5,087  265.3 
21 22 1,959.4 60.975 20 2 Long down 28,597.1 46,592 0000 508.0 0.52 1 -0.04 1 3,028  265.3 
21 22 1,959.4 60.975 20 2 Long up 22,213.2 50,696 0000 508.0 0.52 1 -0.04 1 2,948 * 265.3 
22 23 1,989.7 60.237 21 4 Comb dwn 18,677.5 23,861 1110 8.1 3 1 -0.21 1 23,320  264.8 
22 23 1,989.7 60.237 21 4 Comb up 37,026.4 45,599 1110 8.1 3 1 -0.21 1 2,846 * 264.8 
23 24 2,006.4 59.841 22 24 Comb D- 0 692.0 4,585 0000 209.7 63.53 5 -4.65 8 3,073  264 
23 24 2,006.4 59.841 22 24 Comb D- 1 709.7 4,536 0000 209.7 63.53 5 -4.65 8 3,074  264 
23 24 2,006.4 59.841 22 24 Comb D- 2 688.0 4,496 0000 209.7 63.53 5 -4.65 8 3,067  264 
23 24 2,006.4 59.841 22 24 Comb D- 3 688.9 4,574 0000 209.7 63.53 5 -4.65 8 3,067  264 
23 24 2,006.4 59.841 22 24 Comb D- 4 769.5 5,116 0000 209.7 63.53 5 -4.65 8 3,071  264 
23 24 2,006.4 59.841 22 24 Comb D- 5 749.6 5,032 0000 209.7 63.53 5 -4.65 8 3,068  264 
23 24 2,006.4 59.841 22 24 Comb D- 6 817.1 5,270 0000 209.7 63.53 5 -4.65 8 3,070  264 
23 24 2,006.4 59.841 22 24 Comb D- 7 697.5 4,601 0000 209.7 63.53 5 -4.65 8 3,069  264 
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23 24 2,006.4 59.841 22 24 Comb U- 0 1,111.7 2,311 0000 209.7 63.53 5 -4.65 4 2,887 * 264 
23 24 2,006.4 59.841 22 24 Comb U- 1 1,167.6 2,380 0000 209.7 63.53 5 -4.65 4 2,885 * 264 
23 24 2,006.4 59.841 22 24 Comb U- 2 897.2 1,917 0000 209.7 63.53 5 -4.65 4 2,890 * 264 
23 24 2,006.4 59.841 22 24 Comb U- 3 1,037.2 2,149 0000 209.7 63.53 5 -4.65 4 2,890 * 264 
24 25 2,095.5 57.809 23 24 Comb D- 0 663.0 4,396 0000 185.5 68.05 5 -4.61 8 3,059  262.5 
24 25 2,095.5 57.809 23 24 Comb D- 1 742.0 4,850 0000 185.5 68.05 5 -4.61 8 3,062  262.5 
24 25 2,095.5 57.809 23 24 Comb D- 2 715.0 4,738 0000 185.5 68.05 5 -4.61 8 3,058  262.5 
24 25 2,095.5 57.809 23 24 Comb D- 3 731.3 4,919 0000 185.5 68.05 5 -4.61 8 3,056  262.5 
24 25 2,095.5 57.809 23 24 Comb D- 4 735.0 4,914 0000 185.5 68.05 5 -4.61 8 3,059  262.5 
24 25 2,095.5 57.809 23 24 Comb D- 5 722.3 4,847 0000 185.5 68.05 5 -4.61 8 3,057  262.5 
24 25 2,095.5 57.809 23 24 Comb D- 6 806.5 5,189 0000 185.5 68.05 5 -4.61 8 3,061  262.5 
24 25 2,095.5 57.809 23 24 Comb D- 7 677.5 4,484 0000 185.5 68.05 5 -4.61 8 3,056  262.5 
24 25 2,095.5 57.809 23 24 Comb U- 0 1,208.5 2,538 0000 185.5 68.05 5 -4.61 4 2,875 * 262.5 
24 25 2,095.5 57.809 23 24 Comb U- 1 1,333.4 2,793 0000 185.5 68.05 5 -4.61 4 2,877 * 262.5 
24 25 2,095.5 57.809 23 24 Comb U- 2 996.4 2,124 0000 185.5 68.05 5 -4.61 4 2,883 * 262.5 
24 25 2,095.5 57.809 23 24 Comb U- 3 806.0 1,730 0000 185.5 68.05 5 -4.61 4 2,892 * 262.5 
25 26 2,229.0 55.012 24 24 Comb D- 0 774.4 5,292 0000 201.6 82.71 5 -4.25 8 3,045  259.8 
25 26 2,229.0 55.012 24 24 Comb D- 1 858.0 5,758 0000 201.6 82.71 5 -4.25 8 3,051  259.8 
25 26 2,229.0 55.012 24 24 Comb D- 2 780.2 5,269 0000 201.6 82.71 5 -4.25 8 3,047  259.8 
25 26 2,229.0 55.012 24 24 Comb D- 3 766.3 5,201 0000 201.6 82.71 5 -4.25 8 3,047  259.8 
25 26 2,229.0 55.012 24 24 Comb D- 4 782.4 5,336 0000 201.6 82.71 5 -4.25 8 3,047  259.8 
25 26 2,229.0 55.012 24 24 Comb D- 5 783.9 5,357 0000 201.6 82.71 5 -4.25 8 3,046  259.8 
25 26 2,229.0 55.012 24 24 Comb D- 6 884.1 5,861 0000 201.6 82.71 5 -4.25 8 3,053  259.8 
25 26 2,229.0 55.012 24 24 Comb D- 7 765.8 5,218 0000 201.6 82.71 5 -4.25 8 3,046  259.8 
25 26 2,229.0 55.012 24 24 Comb U- 0 942.4 2,111 0000 201.6 82.71 5 -4.25 4 2,864 * 259.8 
25 26 2,229.0 55.012 24 24 Comb U- 1 1,503.7 3,196 0000 201.6 82.71 5 -4.25 4 2,859 * 259.8 
25 26 2,229.0 55.012 24 24 Comb U- 2 1,216.4 2,681 0000 201.6 82.71 5 -4.25 4 2,859 * 259.8 
25 26 2,229.0 55.012 24 24 Comb U- 3 1,275.0 2,748 0000 201.6 82.71 5 -4.25 4 2,856 * 259.8 
26 27 2,320.6 53.229 25 24 Comb D- 0 861.9 5,944 0000 233.9 65.77 4 -3.10 8 3,039  258.1 
26 27 2,320.6 53.229 25 24 Comb D- 1 969.5 6,619 0000 233.9 65.77 4 -3.10 8 3,044  258.1 
26 27 2,320.6 53.229 25 24 Comb D- 2 875.5 5,989 0000 233.9 65.77 4 -3.10 8 3,042  258.1 
26 27 2,320.6 53.229 25 24 Comb D- 3 862.8 5,965 0000 233.9 65.77 4 -3.10 8 3,041  258.1 
26 27 2,320.6 53.229 25 24 Comb D- 4 861.2 5,952 0000 233.9 65.77 4 -3.10 8 3,041  258.1 
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26 27 2,320.6 53.229 25 24 Comb D- 5 855.1 5,901 0000 233.9 65.77 4 -3.10 8 3,043  258.1 
26 27 2,320.6 53.229 25 24 Comb D- 6 960.8 6,502 0000 233.9 65.77 4 -3.10 8 3,047  258.1 
26 27 2,320.6 53.229 25 24 Comb D- 7 855.2 5,892 0000 233.9 65.77 4 -3.10 8 3,040  258.1 
26 27 2,320.6 53.229 25 24 Comb U- 0 1,145.5 2,574 0000 233.9 65.77 4 -3.10 4 2,856 * 258.1 
26 27 2,320.6 53.229 25 24 Comb U- 1 1,586.5 3,404 0000 233.9 65.77 4 -3.10 4 2,854 * 258.1 
26 27 2,320.6 53.229 25 24 Comb U- 2 1,149.5 2,583 0000 233.9 65.77 4 -3.10 4 2,862 * 258.1 
26 27 2,320.6 53.229 25 24 Comb U- 3 1,285.1 2,841 0000 233.9 65.77 4 -3.10 4 2,861 * 258.1 
27 28 2,410.0 51.592 26 24 Comb D- 0 918.9 6,431 0000 250.0 70.41 4 -3.11 8 3,033  256 
27 28 2,410.0 51.592 26 24 Comb D- 1 1,013.6 7,032 0000 250.0 70.41 4 -3.11 8 3,035  256 
27 28 2,410.0 51.592 26 24 Comb D- 2 920.4 6,387 0000 250.0 70.41 4 -3.11 8 3,032  256 
27 28 2,410.0 51.592 26 24 Comb D- 3 914.0 6,366 0000 250.0 70.41 4 -3.11 8 3,032  256 
27 28 2,410.0 51.592 26 24 Comb D- 4 912.2 6,369 0000 250.0 70.41 4 -3.11 8 3,031  256 
27 28 2,410.0 51.592 26 24 Comb D- 5 912.0 6,383 0000 250.0 70.41 4 -3.11 8 3,031  256 
27 28 2,410.0 51.592 26 24 Comb D- 6 1,018.7 6,996 0000 250.0 70.41 4 -3.11 8 3,037  256 
27 28 2,410.0 51.592 26 24 Comb D- 7 914.4 6,393 0000 250.0 70.41 4 -3.11 8 3,029  256 
27 28 2,410.0 51.592 26 24 Comb U- 0 1,356.0 3,069 0000 250.0 70.41 4 -3.11 4 2,849 * 256 
27 28 2,410.0 51.592 26 24 Comb U- 1 1,659.5 3,649 0000 250.0 70.41 4 -3.11 4 2,850 * 256 
27 28 2,410.0 51.592 26 24 Comb U- 2 1,273.5 2,882 0000 250.0 70.41 4 -3.11 4 2,856 * 256 
27 28 2,410.0 51.592 26 24 Comb U- 3 1,281.6 2,881 0000 250.0 70.41 4 -3.11 4 2,851 * 256 
28 29 2,509.2 49.865 27 4 Comb dwn 18,597.9 23,874 1110 8.1 4.54 1 -0.19 1 25,594  254.5 
28 29 2,509.2 49.865 27 4 Comb up 36,937.8 45,776 1110 8.1 4.54 1 -0.19 1 2,839 * 254.5 
29 30 2,561.9 48.979 28 4 Comb dwn 26.4 197 0000 8.1 4.41 1 -0.20 1 47,051  253.3 
29 30 2,561.9 48.979 28 4 Comb up 83.2 172 0000 8.1 4.41 1 -0.20 1 20,379  253.3 
30 31 2,566.7 48.897 28 2 Long down 14,489.3 47,192 0000 508.0 0.52 1 -0.02 1 3,024  253.2 
30 31 2,566.7 48.897 28 2 Long up 10,352.7 51,468 0000 508.0 0.52 1 -0.02 1 2,852 * 253.2 
31 32 2,588.3 48.545 29 4 Comb dwn 18,580.2 23,900 1110 8.1 4.29 1 -0.19 1 25,728  252.7 
31 32 2,588.3 48.545 29 4 Comb up 36,517.0 45,288 1110 8.1 4.29 1 -0.19 1 2,833 * 252.7 
32 33 2,615.4 48.105 30 24 Comb D- 0 990.6 7,103 0000 516.1 69.45 4 -2.99 8 3,066  251.2 
32 33 2,615.4 48.105 30 24 Comb D- 1 930.0 6,581 0000 516.1 69.45 4 -2.99 8 3,076  251.2 
32 33 2,615.4 48.105 30 24 Comb D- 2 1,148.5 8,218 0000 516.1 69.45 4 -2.99 8 3,087  251.2 
32 33 2,615.4 48.105 30 24 Comb D- 3 1,164.3 8,401 0000 516.1 69.45 4 -2.99 8 3,066  251.2 
32 33 2,615.4 48.105 30 24 Comb D- 4 1,714.9 12,512 0000 516.1 69.45 4 -2.99 8 3,008  251.2 
32 33 2,615.4 48.105 30 24 Comb D- 5 1,376.3 9,954 0000 516.1 69.45 4 -2.99 8 3,055  251.2 
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32 33 2,615.4 48.105 30 24 Comb D- 6 985.1 6,940 0000 516.1 69.45 4 -2.99 8 3,022  251.2 
32 33 2,615.4 48.105 30 24 Comb D- 7 1,696.7 12,333 0000 516.1 69.45 4 -2.99 8 3,009  251.2 
32 33 2,615.4 48.105 30 24 Comb U- 0 1,850.5 4,280 0000 516.1 69.45 4 -2.99 4 2,833 * 251.2 
32 33 2,615.4 48.105 30 24 Comb U- 1 1,492.1 3,413 0000 516.1 69.45 4 -2.99 4 2,816 * 251.2 
32 33 2,615.4 48.105 30 24 Comb U- 2 1,760.2 4,123 0000 516.1 69.45 4 -2.99 4 2,821 * 251.2 
32 33 2,615.4 48.105 30 24 Comb U- 3 2,229.3 5,089 0000 516.1 69.45 4 -2.99 4 2,829 * 251.2 
33 34 2,705.7 46.687 31 24 Comb D- 0 1,760.1 12,947 0000 548.4 60.62 3 -2.73 8 3,003  249.1 
33 34 2,705.7 46.687 31 24 Comb D- 1 978.6 6,921 0000 548.4 60.62 3 -2.73 8 3,130  249.1 
33 34 2,705.7 46.687 31 24 Comb D- 2 1,348.3 9,829 0000 548.4 60.62 3 -2.73 8 12,801  249.1 
33 34 2,705.7 46.687 31 24 Comb D- 3 1,965.8 14,525 0000 548.4 60.62 3 -2.73 8 3,004  249.1 
33 34 2,705.7 46.687 31 24 Comb D- 4 2,025.0 14,956 0000 548.4 60.62 3 -2.73 8 3,002  249.1 
33 34 2,705.7 46.687 31 24 Comb D- 5 1,953.4 14,503 0000 548.4 60.62 3 -2.73 8 3,004  249.1 
33 34 2,705.7 46.687 31 24 Comb D- 6 1,021.4 7,277 0000 548.4 60.62 3 -2.73 8 3,029  249.1 
33 34 2,705.7 46.687 31 24 Comb D- 7 1,802.2 13,285 0000 548.4 60.62 3 -2.73 8 3,003  249.1 
33 34 2,705.7 46.687 31 24 Comb U- 0 3,429.5 8,017 0000 548.4 60.62 3 -2.73 4 2,825 * 249.1 
33 34 2,705.7 46.687 31 24 Comb U- 1 1,397.3 3,307 0000 548.4 60.62 3 -2.73 4 2,816 * 249.1 
33 34 2,705.7 46.687 31 24 Comb U- 2 1,875.7 4,470 0000 548.4 60.62 3 -2.73 4 2,824 * 249.1 
33 34 2,705.7 46.687 31 24 Comb U- 3 1,483.1 3,588 0000 548.4 60.62 3 -2.73 4 2,830 * 249.1 
34 35 2,794.3 45.364 32 24 Comb D- 0 1,644.8 12,091 0000 516.1 66.38 4 -3.22 8 3,015  246.8 
34 35 2,794.3 45.364 32 24 Comb D- 1 833.6 5,958 0000 516.1 66.38 4 -3.22 8 7,386  246.8 
34 35 2,794.3 45.364 32 24 Comb D- 2 1,643.7 12,072 0000 516.1 66.38 4 -3.22 8 3,016  246.8 
34 35 2,794.3 45.364 32 24 Comb D- 3 1,624.4 11,953 0000 516.1 66.38 4 -3.22 8 3,013  246.8 
34 35 2,794.3 45.364 32 24 Comb D- 4 1,607.6 11,823 0000 516.1 66.38 4 -3.22 8 3,014  246.8 
34 35 2,794.3 45.364 32 24 Comb D- 5 1,616.9 11,844 0000 516.1 66.38 4 -3.22 8 3,015  246.8 
34 35 2,794.3 45.364 32 24 Comb D- 6 912.0 6,509 0000 516.1 66.38 4 -3.22 8 4,760  246.8 
34 35 2,794.3 45.364 32 24 Comb D- 7 1,624.5 11,929 0000 516.1 66.38 4 -3.22 8 3,012  246.8 
34 35 2,794.3 45.364 32 24 Comb U- 0 2,690.3 6,310 0000 516.1 66.38 4 -3.22 4 2,812 * 246.8 
34 35 2,794.3 45.364 32 24 Comb U- 1 1,137.5 2,723 0000 516.1 66.38 4 -3.22 4 2,808 * 246.8 
34 35 2,794.3 45.364 32 24 Comb U- 2 2,640.6 6,171 0000 516.1 66.38 4 -3.22 4 2,818 * 246.8 
34 35 2,794.3 45.364 32 24 Comb U- 3 2,098.7 5,133 0000 516.1 66.38 4 -3.22 4 2,812 * 246.8 
35 36 2,885.4 44.052 33 24 Comb D- 0 1,553.6 11,481 0000 677.4 61.44 2 -2.66 8 3,034  244.6 
35 36 2,885.4 44.052 33 24 Comb D- 1 1,079.7 7,809 0000 677.4 61.44 2 -2.66 8 6,420  244.6 
35 36 2,885.4 44.052 33 24 Comb D- 2 1,584.2 11,737 0000 677.4 61.44 2 -2.66 8 7,259  244.6 
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35 36 2,885.4 44.052 33 24 Comb D- 3 2,053.9 15,323 0000 677.4 61.44 2 -2.66 8 3,010  244.6 
35 36 2,885.4 44.052 33 24 Comb D- 4 2,189.6 16,283 0000 677.4 61.44 2 -2.66 8 3,016  244.6 
35 36 2,885.4 44.052 33 24 Comb D- 5 2,038.3 15,275 0000 677.4 61.44 2 -2.66 8 3,019  244.6 
35 36 2,885.4 44.052 33 24 Comb D- 6 1,119.4 8,161 0000 677.4 61.44 2 -2.66 8 4,316  244.6 
35 36 2,885.4 44.052 33 24 Comb D- 7 1,502.3 11,076 0000 677.4 61.44 2 -2.66 8 3,039  244.6 
35 36 2,885.4 44.052 33 24 Comb U- 0 4,021.2 9,472 0000 677.4 61.44 2 -2.66 4 2,809 * 244.6 
35 36 2,885.4 44.052 33 24 Comb U- 1 2,613.2 6,107 0000 677.4 61.44 2 -2.66 4 2,803 * 244.6 
35 36 2,885.4 44.052 33 24 Comb U- 2 1,661.8 4,241 0000 677.4 61.44 2 -2.66 4 2,803 * 244.6 
35 36 2,885.4 44.052 33 24 Comb U- 3 1,428.5 3,537 0000 677.4 61.44 2 -2.66 4 2,806 * 244.6 
36 37 2,975.5 42.807 34 24 Comb D- 0 1,594.7 11,814 0000 290.3 70.83 4 -2.87 8 3,012  242.2 
36 37 2,975.5 42.807 34 24 Comb D- 1 888.4 6,400 0000 290.3 70.83 4 -2.87 8 11,307  242.2 
36 37 2,975.5 42.807 34 24 Comb D- 2 1,666.7 12,319 0000 290.3 70.83 4 -2.87 8 3,004  242.2 
36 37 2,975.5 42.807 34 24 Comb D- 3 1,679.2 12,447 0000 290.3 70.83 4 -2.87 8 3,004  242.2 
36 37 2,975.5 42.807 34 24 Comb D- 4 1,677.0 12,432 0000 290.3 70.83 4 -2.87 8 3,008  242.2 
36 37 2,975.5 42.807 34 24 Comb D- 5 1,659.5 12,327 0000 290.3 70.83 4 -2.87 8 3,004  242.2 
36 37 2,975.5 42.807 34 24 Comb D- 6 919.6 6,662 0000 290.3 70.83 4 -2.87 8 10,999  242.2 
36 37 2,975.5 42.807 34 24 Comb D- 7 1,368.5 10,143 0000 290.3 70.83 4 -2.87 8 10,026  242.2 
36 37 2,975.5 42.807 34 24 Comb U- 0 2,327.7 5,659 0000 290.3 70.83 4 -2.87 4 2,803 * 242.2 
36 37 2,975.5 42.807 34 24 Comb U- 1 1,392.0 3,309 0000 290.3 70.83 4 -2.87 4 2,795 * 242.2 
36 37 2,975.5 42.807 34 24 Comb U- 2 2,184.9 5,360 0000 290.3 70.83 4 -2.87 4 2,797 * 242.2 
36 37 2,975.5 42.807 34 24 Comb U- 3 2,127.5 5,193 0000 290.3 70.83 4 -2.87 4 2,808 * 242.2 
37 38 3,115.4 40.959 35 24 Comb D- 0 1,642.5 12,187 0000 491.9 66.27 4 -2.69 8 3,378  238.7 
37 38 3,115.4 40.959 35 24 Comb D- 1 891.4 6,514 0000 491.9 66.27 4 -2.69 8 18,030  238.7 
37 38 3,115.4 40.959 35 24 Comb D- 2 1,536.2 11,413 0000 491.9 66.27 4 -2.69 8 3,373  238.7 
37 38 3,115.4 40.959 35 24 Comb D- 3 1,563.7 11,641 0000 491.9 66.27 4 -2.69 8 3,372  238.7 
37 38 3,115.4 40.959 35 24 Comb D- 4 1,569.3 11,667 0000 491.9 66.27 4 -2.69 8 3,377  238.7 
37 38 3,115.4 40.959 35 24 Comb D- 5 1,553.1 11,540 0000 491.9 66.27 4 -2.69 8 3,349  238.7 
37 38 3,115.4 40.959 35 24 Comb D- 6 847.9 6,197 0000 491.9 66.27 4 -2.69 8 18,296  238.7 
37 38 3,115.4 40.959 35 24 Comb D- 7 1,531.0 11,356 0000 491.9 66.27 4 -2.69 8 3,454  238.7 
37 38 3,115.4 40.959 35 24 Comb U- 0 2,579.5 6,294 0000 491.9 66.27 4 -2.69 4 2,809 * 238.7 
37 38 3,115.4 40.959 35 24 Comb U- 1 1,171.9 2,931 0000 491.9 66.27 4 -2.69 4 2,800 * 238.7 
37 38 3,115.4 40.959 35 24 Comb U- 2 2,268.0 5,630 0000 491.9 66.27 4 -2.69 4 2,798 * 238.7 
37 38 3,115.4 40.959 35 24 Comb U- 3 2,190.1 5,490 0000 491.9 66.27 4 -2.69 4 2,805 * 238.7 
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38 39 3,205.0 39.836 36 24 Comb D- 0 1,611.1 12,036 0000 508.0 68.57 4 -2.64 8 4,892  236.5 
38 39 3,205.0 39.836 36 24 Comb D- 1 913.3 6,717 0000 508.0 68.57 4 -2.64 8 20,996  236.5 
38 39 3,205.0 39.836 36 24 Comb D- 2 1,695.7 12,663 0000 508.0 68.57 4 -2.64 8 4,824  236.5 
38 39 3,205.0 39.836 36 24 Comb D- 3 1,556.1 11,585 0000 508.0 68.57 4 -2.64 8 4,543  236.5 
38 39 3,205.0 39.836 36 24 Comb D- 4 1,551.1 11,593 0000 508.0 68.57 4 -2.64 8 4,529  236.5 
38 39 3,205.0 39.836 36 24 Comb D- 5 1,605.7 11,968 0000 508.0 68.57 4 -2.64 8 4,647  236.5 
38 39 3,205.0 39.836 36 24 Comb D- 6 905.5 6,632 0000 508.0 68.57 4 -2.64 8 20,779  236.5 
38 39 3,205.0 39.836 36 24 Comb D- 7 1,574.5 11,743 0000 508.0 68.57 4 -2.64 8 4,808  236.5 
38 39 3,205.0 39.836 36 24 Comb U- 0 2,066.6 5,282 0000 508.0 68.57 4 -2.64 4 2,789 * 236.5 
38 39 3,205.0 39.836 36 24 Comb U- 1 1,332.1 3,303 0000 508.0 68.57 4 -2.64 4 2,786 * 236.5 
38 39 3,205.0 39.836 36 24 Comb U- 2 2,652.8 6,557 0000 508.0 68.57 4 -2.64 4 2,795 * 236.5 
38 39 3,205.0 39.836 36 24 Comb U- 3 2,641.5 6,686 0000 508.0 68.57 4 -2.64 4 2,798 * 236.5 
39 40 3,295.3 38.729 37 24 Comb D- 0 1,604.6 12,059 0000 524.2 70.79 4 -3.01 8 7,232  234.2 
39 40 3,295.3 38.729 37 24 Comb D- 1 895.1 6,634 0000 524.2 70.79 4 -3.01 8 23,582  234.2 
39 40 3,295.3 38.729 37 24 Comb D- 2 1,666.9 12,468 0000 524.2 70.79 4 -3.01 8 7,273  234.2 
39 40 3,295.3 38.729 37 24 Comb D- 3 1,589.1 11,923 0000 524.2 70.79 4 -3.01 8 7,610  234.2 
39 40 3,295.3 38.729 37 24 Comb D- 4 1,586.6 11,897 0000 524.2 70.79 4 -3.01 8 7,607  234.2 
39 40 3,295.3 38.729 37 24 Comb D- 5 1,696.0 12,725 0000 524.2 70.79 4 -3.01 8 7,104  234.2 
39 40 3,295.3 38.729 37 24 Comb D- 6 941.5 6,965 0000 524.2 70.79 4 -3.01 8 23,254  234.2 
39 40 3,295.3 38.729 37 24 Comb D- 7 1,656.9 12,477 0000 524.2 70.79 4 -3.01 8 7,207  234.2 
39 40 3,295.3 38.729 37 24 Comb U- 0 1,569.0 4,214 0000 524.2 70.79 4 -3.01 4 2,796 * 234.2 
39 40 3,295.3 38.729 37 24 Comb U- 1 1,166.5 2,934 0000 524.2 70.79 4 -3.01 4 2,785 * 234.2 
39 40 3,295.3 38.729 37 24 Comb U- 2 2,612.4 6,562 0000 524.2 70.79 4 -3.01 4 2,800 * 234.2 
39 40 3,295.3 38.729 37 24 Comb U- 3 2,878.5 7,366 0000 524.2 70.79 4 -3.01 4 2,796 * 234.2 
40 41 3,383.8 37.685 38 24 Comb D- 0 1,656.4 12,536 0000 298.4 72.96 4 -3.14 8 10,844  232.1 
40 41 3,383.8 37.685 38 24 Comb D- 1 910.7 6,744 0000 298.4 72.96 4 -3.14 8 25,837  232.1 
40 41 3,383.8 37.685 38 24 Comb D- 2 1,654.8 12,433 0000 298.4 72.96 4 -3.14 8 9,953  232.1 
40 41 3,383.8 37.685 38 24 Comb D- 3 1,681.1 12,632 0000 298.4 72.96 4 -3.14 8 10,343  232.1 
40 41 3,383.8 37.685 38 24 Comb D- 4 1,645.6 12,409 0000 298.4 72.96 4 -3.14 8 10,458  232.1 
40 41 3,383.8 37.685 38 24 Comb D- 5 1,679.4 12,673 0000 298.4 72.96 4 -3.14 8 10,509  232.1 
40 41 3,383.8 37.685 38 24 Comb D- 6 953.5 7,062 0000 298.4 72.96 4 -3.14 8 26,162  232.1 
40 41 3,383.8 37.685 38 24 Comb D- 7 1,711.0 12,916 0000 298.4 72.96 4 -3.14 8 10,832  232.1 
40 41 3,383.8 37.685 38 24 Comb U- 0 1,859.9 4,937 0000 298.4 72.96 4 -3.14 4 2,791 * 232.1 
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40 41 3,383.8 37.685 38 24 Comb U- 1 1,422.9 3,578 0000 298.4 72.96 4 -3.14 4 2,777 * 232.1 
40 41 3,383.8 37.685 38 24 Comb U- 2 2,678.3 6,843 0000 298.4 72.96 4 -3.14 4 2,787 * 232.1 
40 41 3,383.8 37.685 38 24 Comb U- 3 2,689.0 6,911 0000 298.4 72.96 4 -3.14 4 2,790 * 232.1 
41 42 3,475.4 36.636 39 24 Comb D- 0 1,752.0 13,271 0000 306.4 77.7 4 -3.05 8 13,932  229.9 
41 42 3,475.4 36.636 39 24 Comb D- 1 935.8 6,991 0000 306.4 77.7 4 -3.05 8 28,029  229.9 
41 42 3,475.4 36.636 39 24 Comb D- 2 1,690.9 12,773 0000 306.4 77.7 4 -3.05 8 13,359  229.9 
41 42 3,475.4 36.636 39 24 Comb D- 3 1,682.1 12,712 0000 306.4 77.7 4 -3.05 8 13,060  229.9 
41 42 3,475.4 36.636 39 24 Comb D- 4 1,716.5 13,008 0000 306.4 77.7 4 -3.05 8 13,406  229.9 
41 42 3,475.4 36.636 39 24 Comb D- 5 1,741.8 13,145 0000 306.4 77.7 4 -3.05 8 13,364  229.9 
41 42 3,475.4 36.636 39 24 Comb D- 6 951.8 7,131 0000 306.4 77.7 4 -3.05 8 28,112  229.9 
41 42 3,475.4 36.636 39 24 Comb D- 7 1,653.0 12,523 0000 306.4 77.7 4 -3.05 8 15,332  229.9 
41 42 3,475.4 36.636 39 24 Comb U- 0 1,947.1 5,205 0000 306.4 77.7 4 -3.05 4 2,797 * 229.9 
41 42 3,475.4 36.636 39 24 Comb U- 1 1,224.4 3,222 0000 306.4 77.7 4 -3.05 4 2,788 * 229.9 
41 42 3,475.4 36.636 39 24 Comb U- 2 2,713.3 7,091 0000 306.4 77.7 4 -3.05 4 2,804 * 229.9 
41 42 3,475.4 36.636 39 24 Comb U- 3 2,607.8 6,822 0000 306.4 77.7 4 -3.05 4 2,789 * 229.9 
42 43 3,566.2 35.631 40 24 Comb D- 0 1,756.8 13,326 0000 314.5 76.52 4 -2.78 8 16,423  227.9 
42 43 3,566.2 35.631 40 24 Comb D- 1 990.5 7,440 0000 314.5 76.52 4 -2.78 8 30,142  227.9 
42 43 3,566.2 35.631 40 24 Comb D- 2 1,722.8 13,068 0000 314.5 76.52 4 -2.78 8 16,510  227.9 
42 43 3,566.2 35.631 40 24 Comb D- 3 1,730.0 13,117 0000 314.5 76.52 4 -2.78 8 16,708  227.9 
42 43 3,566.2 35.631 40 24 Comb D- 4 1,720.5 13,119 0000 314.5 76.52 4 -2.78 8 16,643  227.9 
42 43 3,566.2 35.631 40 24 Comb D- 5 1,735.2 13,183 0000 314.5 76.52 4 -2.78 8 16,658  227.9 
42 43 3,566.2 35.631 40 24 Comb D- 6 968.1 7,258 0000 314.5 76.52 4 -2.78 8 29,884  227.9 
42 43 3,566.2 35.631 40 24 Comb D- 7 1,756.7 13,341 0000 314.5 76.52 4 -2.78 8 16,268  227.9 
42 43 3,566.2 35.631 40 24 Comb U- 0 2,036.6 5,531 0000 314.5 76.52 4 -2.78 4 2,779 * 227.9 
42 43 3,566.2 35.631 40 24 Comb U- 1 1,553.9 3,975 0000 314.5 76.52 4 -2.78 4 2,774 * 227.9 
42 43 3,566.2 35.631 40 24 Comb U- 2 2,583.9 6,939 0000 314.5 76.52 4 -2.78 4 2,773 * 227.9 
42 43 3,566.2 35.631 40 24 Comb U- 3 2,965.4 7,768 0000 314.5 76.52 4 -2.78 4 2,776 * 227.9 
43 44 3,656.0 34.675 41 24 Comb D- 0 1,814.2 13,848 0000 596.7 79.08 4 -3.10 8 19,152  225.9 
43 44 3,656.0 34.675 41 24 Comb D- 1 876.9 6,589 0000 596.7 79.08 4 -3.10 8 34,439  225.9 
43 44 3,656.0 34.675 41 24 Comb D- 2 1,812.4 13,854 0000 596.7 79.08 4 -3.10 8 19,128  225.9 
43 44 3,656.0 34.675 41 24 Comb D- 3 1,796.7 13,735 0000 596.7 79.08 4 -3.10 8 19,333  225.9 
43 44 3,656.0 34.675 41 24 Comb D- 4 1,777.8 13,573 0000 596.7 79.08 4 -3.10 8 19,356  225.9 
43 44 3,656.0 34.675 41 24 Comb D- 5 1,781.1 13,550 0000 596.7 79.08 4 -3.10 8 18,876  225.9 
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43 44 3,656.0 34.675 41 24 Comb D- 6 975.0 7,360 0000 596.7 79.08 4 -3.10 8 31,695  225.9 
43 44 3,656.0 34.675 41 24 Comb D- 7 1,800.5 13,724 0000 596.7 79.08 4 -3.10 8 18,988  225.9 
43 44 3,656.0 34.675 41 24 Comb U- 0 2,254.8 6,139 0000 596.7 79.08 4 -3.10 4 2,790 * 225.9 
43 44 3,656.0 34.675 41 24 Comb U- 1 1,337.9 3,491 0000 596.7 79.08 4 -3.10 4 2,787 * 225.9 
43 44 3,656.0 34.675 41 24 Comb U- 2 2,251.2 6,195 0000 596.7 79.08 4 -3.10 4 2,788 * 225.9 
43 44 3,656.0 34.675 41 24 Comb U- 3 2,789.2 7,371 0000 596.7 79.08 4 -3.10 4 2,794 * 225.9 
44 45 3,796.3 33.222 42 24 Comb D- 0 1,870.3 14,354 0000 620.9 62.38 3 -2.22 8 22,798  223.1 
44 45 3,796.3 33.222 42 24 Comb D- 1 1,012.9 7,683 0000 620.9 62.38 3 -2.22 8 34,384  223.1 
44 45 3,796.3 33.222 42 24 Comb D- 2 1,794.4 13,760 0000 620.9 62.38 3 -2.22 8 22,856  223.1 
44 45 3,796.3 33.222 42 24 Comb D- 3 1,821.9 13,996 0000 620.9 62.38 3 -2.22 8 23,091  223.1 
44 45 3,796.3 33.222 42 24 Comb D- 4 1,836.8 14,087 0000 620.9 62.38 3 -2.22 8 22,932  223.1 
44 45 3,796.3 33.222 42 24 Comb D- 5 1,881.5 14,450 0000 620.9 62.38 3 -2.22 8 22,655  223.1 
44 45 3,796.3 33.222 42 24 Comb D- 6 1,011.1 7,677 0000 620.9 62.38 3 -2.22 8 34,411  223.1 
44 45 3,796.3 33.222 42 24 Comb D- 7 1,838.3 14,124 0000 620.9 62.38 3 -2.22 8 22,701  223.1 
44 45 3,796.3 33.222 42 24 Comb U- 0 2,966.0 7,915 0000 620.9 62.38 3 -2.22 4 2,791 * 223.1 
44 45 3,796.3 33.222 42 24 Comb U- 1 1,263.8 3,507 0000 620.9 62.38 3 -2.22 4 2,787 * 223.1 
44 45 3,796.3 33.222 42 24 Comb U- 2 2,297.2 6,426 0000 620.9 62.38 3 -2.22 4 2,781 * 223.1 
44 45 3,796.3 33.222 42 24 Comb U- 3 3,116.5 8,456 0000 620.9 62.38 3 -2.22 4 2,802 * 223.1 
45 46 3,885.1 32.330 43 24 Comb D- 0 2,002.9 15,395 0000 645.1 64 3 -1.75 8 25,116  221.2 
45 46 3,885.1 32.330 43 24 Comb D- 1 1,087.3 8,285 0000 645.1 64 3 -1.75 8 35,926  221.2 
45 46 3,885.1 32.330 43 24 Comb D- 2 1,807.7 14,003 0000 645.1 64 3 -1.75 8 25,101  221.2 
45 46 3,885.1 32.330 43 24 Comb D- 3 1,799.6 13,833 0000 645.1 64 3 -1.75 8 25,364  221.2 
45 46 3,885.1 32.330 43 24 Comb D- 4 1,781.4 13,682 0000 645.1 64 3 -1.75 8 25,325  221.2 
45 46 3,885.1 32.330 43 24 Comb D- 5 1,744.4 13,405 0000 645.1 64 3 -1.75 8 25,515  221.2 
45 46 3,885.1 32.330 43 24 Comb D- 6 1,026.9 7,802 0000 645.1 64 3 -1.75 8 36,048  221.2 
45 46 3,885.1 32.330 43 24 Comb D- 7 1,976.5 15,228 0000 645.1 64 3 -1.75 8 24,926  221.2 
45 46 3,885.1 32.330 43 24 Comb U- 0 1,741.2 4,956 0000 645.1 64 3 -1.75 4 2,797 * 221.2 
45 46 3,885.1 32.330 43 24 Comb U- 1 1,301.7 3,633 0000 645.1 64 3 -1.75 4 2,784 * 221.2 
45 46 3,885.1 32.330 43 24 Comb U- 2 3,261.8 9,003 0000 645.1 64 3 -1.75 4 2,785 * 221.2 
45 46 3,885.1 32.330 43 24 Comb U- 3 4,260.3 11,467 0000 645.1 64 3 -1.75 4 2,801 * 221.2 
46 47 3,976.2 31.445 44 24 Comb D- 0 1,732.0 13,314 0000 362.9 64.13 3 -2.72 8 27,503  219.4 
46 47 3,976.2 31.445 44 24 Comb D- 1 733.6 5,571 0000 362.9 64.13 3 -2.72 8 41,811  219.4 
46 47 3,976.2 31.445 44 24 Comb D- 2 2,051.2 15,898 0000 362.9 64.13 3 -2.72 8 27,125  219.4 
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46 47 3,976.2 31.445 44 24 Comb D- 3 2,176.7 16,807 0000 362.9 64.13 3 -2.72 8 27,082  219.4 
46 47 3,976.2 31.445 44 24 Comb D- 4 2,084.1 16,233 0000 362.9 64.13 3 -2.72 8 26,957  219.4 
46 47 3,976.2 31.445 44 24 Comb D- 5 1,858.0 14,478 0000 362.9 64.13 3 -2.72 8 27,272  219.4 
46 47 3,976.2 31.445 44 24 Comb D- 6 897.0 6,853 0000 362.9 64.13 3 -2.72 8 37,187  219.4 
46 47 3,976.2 31.445 44 24 Comb D- 7 1,616.2 12,436 0000 362.9 64.13 3 -2.72 8 27,357  219.4 
46 47 3,976.2 31.445 44 24 Comb U- 0 5,751.3 15,506 0000 362.9 64.13 3 -2.72 4 2,800 * 219.4 
46 47 3,976.2 31.445 44 24 Comb U- 1 1,572.6 4,373 0000 362.9 64.13 3 -2.72 4 10,687 * 219.4 
46 47 3,976.2 31.445 44 24 Comb U- 2 1,073.3 3,734 0000 362.9 64.13 3 -2.72 4 2,797 * 219.4 
46 47 3,976.2 31.445 44 24 Comb U- 3 606.2 2,444 0000 362.9 64.13 3 -2.72 4 2,798 * 219.4 
47 48 4,065.4 30.595 45 24 Comb D- 0 2,070.2 16,109 0000 677.4 66.2 3 -2.51 8 29,544  217.7 
47 48 4,065.4 30.595 45 24 Comb D- 1 1,074.0 8,269 0000 677.4 66.2 3 -2.51 8 38,469  217.7 
47 48 4,065.4 30.595 45 24 Comb D- 2 1,750.2 13,585 0000 677.4 66.2 3 -2.51 8 29,019  217.7 
47 48 4,065.4 30.595 45 24 Comb D- 3 1,820.0 14,089 0000 677.4 66.2 3 -2.51 8 29,010  217.7 
47 48 4,065.4 30.595 45 24 Comb D- 4 1,917.5 14,875 0000 677.4 66.2 3 -2.51 8 29,060  217.7 
47 48 4,065.4 30.595 45 24 Comb D- 5 2,067.1 16,066 0000 677.4 66.2 3 -2.51 8 29,018  217.7 
47 48 4,065.4 30.595 45 24 Comb D- 6 1,191.7 9,170 0000 677.4 66.2 3 -2.51 8 38,357  217.7 
47 48 4,065.4 30.595 45 24 Comb D- 7 2,101.0 16,402 0000 677.4 66.2 3 -2.51 8 29,458  217.7 
47 48 4,065.4 30.595 45 24 Comb U- 0 1,132.5 3,694 0000 677.4 66.2 3 -2.51 4 2,806 * 217.7 
47 48 4,065.4 30.595 45 24 Comb U- 1 831.9 2,513 0000 677.4 66.2 3 -2.51 4 2,804 * 217.7 
47 48 4,065.4 30.595 45 24 Comb U- 2 3,680.7 10,080 0000 677.4 66.2 3 -2.51 4 2,804 * 217.7 
47 48 4,065.4 30.595 45 24 Comb U- 3 3,578.4 10,028 0000 677.4 66.2 3 -2.51 4 2,810 * 217.7 
48 49 4,155.7 29.757 46 24 Comb D- 0 2,113.7 16,521 0000 693.5 67.89 3 -1.87 8 31,144  216.1 
48 49 4,155.7 29.757 46 24 Comb D- 1 1,120.8 8,686 0000 693.5 67.89 3 -1.87 8 39,399  216.1 
48 49 4,155.7 29.757 46 24 Comb D- 2 1,925.6 14,998 0000 693.5 67.89 3 -1.87 8 30,636  216.1 
48 49 4,155.7 29.757 46 24 Comb D- 3 1,847.8 14,406 0000 693.5 67.89 3 -1.87 8 30,781  216.1 
48 49 4,155.7 29.757 46 24 Comb D- 4 1,920.1 15,022 0000 693.5 67.89 3 -1.87 8 30,915  216.1 
48 49 4,155.7 29.757 46 24 Comb D- 5 2,019.3 15,716 0000 693.5 67.89 3 -1.87 8 30,922  216.1 
48 49 4,155.7 29.757 46 24 Comb D- 6 1,137.6 8,836 0000 693.5 67.89 3 -1.87 8 39,296  216.1 
48 49 4,155.7 29.757 46 24 Comb D- 7 2,094.6 16,375 0000 693.5 67.89 3 -1.87 8 31,088  216.1 
48 49 4,155.7 29.757 46 24 Comb U- 0 1,277.4 4,108 0000 693.5 67.89 3 -1.87 4 2,809 * 216.1 
48 49 4,155.7 29.757 46 24 Comb U- 1 981.6 2,903 0000 693.5 67.89 3 -1.87 4 2,797 * 216.1 
48 49 4,155.7 29.757 46 24 Comb U- 2 2,935.1 8,453 0000 693.5 67.89 3 -1.87 4 2,810 * 216.1 
48 49 4,155.7 29.757 46 24 Comb U- 3 3,631.6 10,256 0000 693.5 67.89 3 -1.87 4 2,817 * 216.1 
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49 50 4,245.3 28.946 47 24 Comb D- 0 1,999.7 15,673 0000 387.1 70.73 3 -2.41 8 32,753  214.4 
49 50 4,245.3 28.946 47 24 Comb D- 1 1,065.8 8,224 0000 387.1 70.73 3 -2.41 8 40,242  214.4 
49 50 4,245.3 28.946 47 24 Comb D- 2 1,895.1 14,880 0000 387.1 70.73 3 -2.41 8 32,321  214.4 
49 50 4,245.3 28.946 47 24 Comb D- 3 2,037.0 15,930 0000 387.1 70.73 3 -2.41 8 32,477  214.4 
49 50 4,245.3 28.946 47 24 Comb D- 4 2,089.8 16,441 0000 387.1 70.73 3 -2.41 8 32,436  214.4 
49 50 4,245.3 28.946 47 24 Comb D- 5 2,144.2 16,848 0000 387.1 70.73 3 -2.41 8 32,486  214.4 
49 50 4,245.3 28.946 47 24 Comb D- 6 1,185.5 9,192 0000 387.1 70.73 3 -2.41 8 40,410  214.4 
49 50 4,245.3 28.946 47 24 Comb D- 7 2,013.9 15,858 0000 387.1 70.73 3 -2.41 8 32,746  214.4 
49 50 4,245.3 28.946 47 24 Comb U- 0 2,342.2 6,998 0000 387.1 70.73 3 -2.41 4 2,796 * 214.4 
49 50 4,245.3 28.946 47 24 Comb U- 1 1,514.6 4,386 0000 387.1 70.73 3 -2.41 4 2,809 * 214.4 
49 50 4,245.3 28.946 47 24 Comb U- 2 2,374.6 7,054 0000 387.1 70.73 3 -2.41 4 2,806 * 214.4 
49 50 4,245.3 28.946 47 24 Comb U- 3 2,692.8 7,771 0000 387.1 70.73 3 -2.41 4 2,816 * 214.4 
50 51 4,337.1 28.133 48 24 Comb D- 0 2,006.9 15,760 0000 725.8 72.49 3 -2.07 8 33,846  212.8 
50 51 4,337.1 28.133 48 24 Comb D- 1 1,069.5 8,327 0000 725.8 72.49 3 -2.07 8 41,182  212.8 
50 51 4,337.1 28.133 48 24 Comb D- 2 1,957.2 15,442 0000 725.8 72.49 3 -2.07 8 33,841  212.8 
50 51 4,337.1 28.133 48 24 Comb D- 3 1,996.5 15,738 0000 725.8 72.49 3 -2.07 8 33,873  212.8 
50 51 4,337.1 28.133 48 24 Comb D- 4 2,007.0 15,863 0000 725.8 72.49 3 -2.07 8 33,924  212.8 
50 51 4,337.1 28.133 48 24 Comb D- 5 2,022.9 15,953 0000 725.8 72.49 3 -2.07 8 33,964  212.8 
50 51 4,337.1 28.133 48 24 Comb D- 6 1,120.6 8,750 0000 725.8 72.49 3 -2.07 8 41,256  212.8 
50 51 4,337.1 28.133 48 24 Comb D- 7 2,052.4 16,178 0000 725.8 72.49 3 -2.07 8 34,020  212.8 
50 51 4,337.1 28.133 48 24 Comb U- 0 3,248.3 9,397 0000 725.8 72.49 3 -2.07 4 2,834 * 212.8 
50 51 4,337.1 28.133 48 24 Comb U- 1 1,743.6 5,022 0000 725.8 72.49 3 -2.07 4 2,824 * 212.8 
50 51 4,337.1 28.133 48 24 Comb U- 2 2,556.9 7,765 0000 725.8 72.49 3 -2.07 4 2,821 * 212.8 
50 51 4,337.1 28.133 48 24 Comb U- 3 3,391.7 9,790 0000 725.8 72.49 3 -2.07 4 2,821 * 212.8 
51 52 4,861.1 23.830 50 24 Comb D- 0 2,791.1 22,715 0000 1032.2 65.72 2 -1.95 8 29,562  206.5 
51 52 4,861.1 23.830 50 24 Comb D- 1 1,692.3 13,635 0000 1032.2 65.72 2 -1.95 8 38,694  206.5 
51 52 4,861.1 23.830 50 24 Comb D- 2 3,067.3 24,811 0000 1032.2 65.72 2 -1.95 8 27,451  206.5 
51 52 4,861.1 23.830 50 24 Comb D- 3 2,805.1 22,672 0000 1032.2 65.72 2 -1.95 8 29,583  206.5 
51 52 4,861.1 23.830 50 24 Comb D- 4 2,426.4 19,791 0000 1032.2 65.72 2 -1.95 8 32,450  206.5 
51 52 4,861.1 23.830 50 24 Comb D- 5 2,193.5 17,821 0000 1032.2 65.72 2 -1.95 8 34,444  206.5 
51 52 4,861.1 23.830 50 24 Comb D- 6 1,298.3 10,306 0000 1032.2 65.72 2 -1.95 8 42,015  206.5 
51 52 4,861.1 23.830 50 24 Comb D- 7 2,432.7 19,810 0000 1032.2 65.72 2 -1.95 8 32,464  206.5 
51 52 4,861.1 23.830 50 24 Comb U- 0 3,279.9 10,582 0000 1032.2 65.72 2 -1.95 4 2,866 * 206.5 
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51 52 4,861.1 23.830 50 24 Comb U- 1 2,560.3 7,865 0000 1032.2 65.72 2 -1.95 4 2,861 * 206.5 
51 52 4,861.1 23.830 50 24 Comb U- 2 3,646.6 11,815 0000 1032.2 65.72 2 -1.95 4 2,866 * 206.5 
51 52 4,861.1 23.830 50 24 Comb U- 3 3,267.1 10,719 0000 1032.2 65.72 2 -1.95 4 2,860 * 206.5 
52 53 5,199.2 21.260 51 24 Comb D- 0 2,274.4 18,604 0000 580.6 69.54 2 -2.01 8 33,854  203.7 
52 53 5,199.2 21.260 51 24 Comb D- 1 1,331.5 10,805 0000 580.6 69.54 2 -2.01 8 41,684  203.7 
52 53 5,199.2 21.260 51 24 Comb D- 2 2,843.3 23,439 0000 580.6 69.54 2 -2.01 8 29,025  203.7 
52 53 5,199.2 21.260 51 24 Comb D- 3 3,216.8 26,209 0000 580.6 69.54 2 -2.01 8 26,240  203.7 
52 53 5,199.2 21.260 51 24 Comb D- 4 3,107.3 25,274 0000 580.6 69.54 2 -2.01 8 27,172  203.7 
52 53 5,199.2 21.260 51 24 Comb D- 5 2,918.5 23,791 0000 580.6 69.54 2 -2.01 8 28,647  203.7 
52 53 5,199.2 21.260 51 24 Comb D- 6 1,399.2 11,346 0000 580.6 69.54 2 -2.01 8 41,149  203.7 
52 53 5,199.2 21.260 51 24 Comb D- 7 2,276.0 18,761 0000 580.6 69.54 2 -2.01 8 33,697  203.7 
52 53 5,199.2 21.260 51 24 Comb U- 0 6,426.7 21,136 0000 580.6 69.54 2 -2.01 4 2,893 * 203.7 
52 53 5,199.2 21.260 51 24 Comb U- 1 2,327.3 7,779 0000 580.6 69.54 2 -2.01 4 2,891 * 203.7 
52 53 5,199.2 21.260 51 24 Comb U- 2 1,327.2 5,565 0000 580.6 69.54 2 -2.01 4 2,884 * 203.7 
52 53 5,199.2 21.260 51 24 Comb U- 3 840.9 3,982 0000 580.6 69.54 2 -2.01 4 2,883 * 203.7 
53 58 5,538.2 18.841 52 2 DLIS 401.5 3,190 0000 129.0 0.6 1 -0.02 1 49,470  201.5 
54 59 5,538.9 18.836 52 2 DLIS 409.2 3,210 0000 129.0 0.6 1 -0.02 1 49,446  201.5 
55 60 5,539.6 18.831 52 2 DLIS 401.9 3,194 0000 129.0 0.6 1 -0.02 1 49,464  201.5 
56 65 5,543.0 18.806 52 2 DLIS 392.6 3,054 0000 129.0 0.6 1 -0.02 1 49,596  201.5 
57 68 5,545.0 18.792 52 2 DLIS 374.7 2,930 0000 129.0 0.6 1 -0.02 1 49,738  201.5 
58 69 5,545.7 18.787 52 2 DLIS 370.7 2,928 0000 129.0 0.6 1 -0.02 1 49,734  201.5 
59 71 5,547.1 18.778 52 2 DLIS 371.9 2,918 0000 129.0 0.6 1 -0.02 1 49,738  201.5 
60 72 5,547.8 18.773 52 2 DLIS 365.4 2,874 0000 129.0 0.6 1 -0.02 1 49,788  201.5 
61 75 5,549.8 18.760 52 2 DLIS 355.1 2,796 0000 129.0 0.6 1 -0.02 1 49,866  201.5 
62 78 5,551.9 18.746 52 2 DLIS 286.2 2,342 0000 129.0 0.6 1 -0.02 1 50,322  201.4 
63 79 5,552.6 18.741 52 2 DLIS 293.9 2,344 0000 129.0 0.6 1 -0.02 1 50,314  201.4 
64 82 5,554.6 18.726 52 2 DLIS 295.4 2,368 0000 129.0 0.6 1 -0.02 1 50,296  201.4 
65 85 5,556.7 18.710 52 2 DLIS 275.3 2,176 0000 129.0 0.6 1 -0.02 1 50,484  201.4 
66 86 5,557.4 18.706 52 2 DLIS 264.2 2,168 0000 129.0 0.6 1 -0.02 1 50,496  201.4 
67 88 5,558.7 18.696 52 2 DLIS 270.7 2,128 0000 129.0 0.6 1 -0.02 1 50,546  201.4 
68 89 5,559.4 18.692 52 2 DLIS 275.4 2,160 0000 129.0 0.6 1 -0.02 1 50,502  201.4 
69 91 5,560.8 18.682 52 2 DLIS 287.0 2,260 0000 129.0 0.6 1 -0.02 1 50,408  201.4 
70 92 5,561.5 18.677 52 2 DLIS 304.8 2,396 0000 129.0 0.6 1 -0.02 1 50,268  201.4 
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71 95 5,563.5 18.663 52 2 DLIS 325.8 2,460 0000 129.0 0.6 1 -0.02 1 50,216  201.4 
72 96 5,564.2 18.658 52 2 DLIS 306.6 2,394 0000 129.0 0.6 1 -0.02 1 50,272  201.4 
73 99 5,566.3 18.643 52 2 DLIS 299.2 2,350 0000 129.0 0.6 1 -0.02 1 50,314  201.4 
74 102 5,568.3 18.628 52 2 DLIS 302.0 2,380 0000 129.0 0.6 1 -0.02 1 50,292  201.4 
75 103 5,569.0 18.623 52 2 DLIS 306.2 2,446 0000 129.0 0.6 1 -0.02 1 50,212  201.4 
76 105 5,570.4 18.613 52 2 DLIS 318.5 2,548 0000 129.0 0.6 1 -0.02 1 50,114  201.4 
77 106 5,727.2 17.540 54 24 Comb D- 0 2,542.6 21,127 0000 580.6 66.03 2 -1.69 8 31,548  200.1 
77 106 5,727.2 17.540 54 24 Comb D- 1 1,264.2 10,228 0000 580.6 66.03 2 -1.69 8 42,477  200.1 
77 106 5,727.2 17.540 54 24 Comb D- 2 2,729.8 22,541 0000 580.6 66.03 2 -1.69 8 30,129  200.1 
77 106 5,727.2 17.540 54 24 Comb D- 3 2,460.5 20,374 0000 580.6 66.03 2 -1.69 8 32,302  200.1 
77 106 5,727.2 17.540 54 24 Comb D- 4 2,113.8 17,747 0000 580.6 66.03 2 -1.69 8 34,933  200.1 
77 106 5,727.2 17.540 54 24 Comb D- 5 2,117.6 17,569 0000 580.6 66.03 2 -1.69 8 35,101  200.1 
77 106 5,727.2 17.540 54 24 Comb D- 6 1,184.7 9,775 0000 580.6 66.03 2 -1.69 8 42,937  200.1 
77 106 5,727.2 17.540 54 24 Comb D- 7 2,269.7 18,857 0000 580.6 66.03 2 -1.69 8 33,823  200.1 
77 106 5,727.2 17.540 54 24 Comb U- 0 2,735.9 10,194 0000 580.6 66.03 2 -1.69 4 2,909 * 200.1 
77 106 5,727.2 17.540 54 24 Comb U- 1 1,493.4 5,492 0000 580.6 66.03 2 -1.69 4 6,932 * 200.1 
77 106 5,727.2 17.540 54 24 Comb U- 2 3,522.8 12,865 0000 580.6 66.03 2 -1.69 4 2,923 * 200.1 
77 106 5,727.2 17.540 54 24 Comb U- 3 3,755.4 13,661 0000 580.6 66.03 2 -1.69 4 2,941 * 200.1 
78 107 6,069.5 15.278 55 24 Comb D- 0 2,042.0 17,088 0000 516.1 61.87 2 -1.50 8 35,721  198.3 
78 107 6,069.5 15.278 55 24 Comb D- 1 1,355.9 11,133 0000 516.1 61.87 2 -1.50 8 41,688  198.3 
78 107 6,069.5 15.278 55 24 Comb D- 2 2,533.3 20,933 0000 516.1 61.87 2 -1.50 8 31,869  198.3 
78 107 6,069.5 15.278 55 24 Comb D- 3 2,284.9 19,013 0000 516.1 61.87 2 -1.50 8 33,786  198.3 
78 107 6,069.5 15.278 55 24 Comb D- 4 1,982.5 16,677 0000 516.1 61.87 2 -1.50 8 36,124  198.3 
78 107 6,069.5 15.278 55 24 Comb D- 5 1,897.8 15,928 0000 516.1 61.87 2 -1.50 8 36,878  198.3 
78 107 6,069.5 15.278 55 24 Comb D- 6 1,024.7 8,488 0000 516.1 61.87 2 -1.50 8 44,340  198.3 
78 107 6,069.5 15.278 55 24 Comb D- 7 1,937.2 16,246 0000 516.1 61.87 2 -1.50 8 36,554  198.3 
78 107 6,069.5 15.278 55 24 Comb U- 0 3,622.6 13,559 0000 516.1 61.87 2 -1.50 4 2,951 * 198.3 
78 107 6,069.5 15.278 55 24 Comb U- 1 1,702.2 6,273 0000 516.1 61.87 2 -1.50 4 6,922 * 198.3 
78 107 6,069.5 15.278 55 24 Comb U- 2 2,696.5 10,440 0000 516.1 61.87 2 -1.50 4 2,947 * 198.3 
78 107 6,069.5 15.278 55 24 Comb U- 3 2,521.1 9,816 0000 516.1 61.87 2 -1.50 4 2,946 * 198.3 
79 108 6,408.9 13.149 56 24 Comb D- 0 2,313.5 19,380 0000 548.4 63.69 2 -1.61 8 33,523  196.7 
79 108 6,408.9 13.149 56 24 Comb D- 1 1,370.8 11,292 0000 548.4 63.69 2 -1.61 8 41,624  196.7 
79 108 6,408.9 13.149 56 24 Comb D- 2 2,484.7 20,783 0000 548.4 63.69 2 -1.61 8 32,113  196.7 
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79 108 6,408.9 13.149 56 24 Comb D- 3 2,403.7 20,176 0000 548.4 63.69 2 -1.61 8 32,723  196.7 
79 108 6,408.9 13.149 56 24 Comb D- 4 2,310.7 19,267 0000 548.4 63.69 2 -1.61 8 33,634  196.7 
79 108 6,408.9 13.149 56 24 Comb D- 5 1,993.5 16,917 0000 548.4 63.69 2 -1.61 8 35,982  196.7 
79 108 6,408.9 13.149 56 24 Comb D- 6 1,107.6 9,245 0000 548.4 63.69 2 -1.61 8 43,670  196.7 
79 108 6,408.9 13.149 56 24 Comb D- 7 2,094.1 17,700 0000 548.4 63.69 2 -1.61 8 35,194  196.7 
79 108 6,408.9 13.149 56 24 Comb U- 0 2,112.0 8,586 0000 548.4 63.69 2 -1.61 4 2,970 * 196.7 
79 108 6,408.9 13.149 56 24 Comb U- 1 1,230.7 4,991 0000 548.4 63.69 2 -1.61 4 8,408 * 196.7 
79 108 6,408.9 13.149 56 24 Comb U- 2 1,864.6 7,966 0000 548.4 63.69 2 -1.61 4 2,958 * 196.7 
79 108 6,408.9 13.149 56 24 Comb U- 3 1,842.8 7,821 0000 548.4 63.69 2 -1.61 4 2,967 * 196.7 
80 109 6,737.6 11.173 57 24 Comb D- 0 2,003.6 16,889 0000 1048.3 68.65 2 -1.53 8 36,092  195.3 
80 109 6,737.6 11.173 57 24 Comb D- 1 1,077.2 9,072 0000 1048.3 68.65 2 -1.53 8 43,930  195.3 
80 109 6,737.6 11.173 57 24 Comb D- 2 2,094.6 17,754 0000 1048.3 68.65 2 -1.53 8 35,229  195.3 
80 109 6,737.6 11.173 57 24 Comb D- 3 2,185.6 18,596 0000 1048.3 68.65 2 -1.53 8 34,382  195.3 
80 109 6,737.6 11.173 57 24 Comb D- 4 2,390.3 20,185 0000 1048.3 68.65 2 -1.53 8 32,792  195.3 
80 109 6,737.6 11.173 57 24 Comb D- 5 2,348.3 19,702 0000 1048.3 68.65 2 -1.53 8 33,271  195.3 
80 109 6,737.6 11.173 57 24 Comb D- 6 1,168.6 9,813 0000 1048.3 68.65 2 -1.53 8 43,188  195.3 
80 109 6,737.6 11.173 57 24 Comb D- 7 2,013.4 17,054 0000 1048.3 68.65 2 -1.53 8 35,924  195.3 
80 109 6,737.6 11.173 57 24 Comb U- 0 4,732.9 19,417 0000 1048.3 68.65 2 -1.53 4 2,987 * 195.3 
80 109 6,737.6 11.173 57 24 Comb U- 1 1,964.9 8,335 0000 1048.3 68.65 2 -1.53 4 10,700 * 195.3 
80 109 6,737.6 11.173 57 24 Comb U- 2 2,799.8 11,857 0000 1048.3 68.65 2 -1.53 4 3,008 * 195.3 
80 109 6,737.6 11.173 57 24 Comb U- 3 1,313.5 6,152 0000 1048.3 68.65 2 -1.53 4 3,011 * 195.3 
81 110 7,065.3 9.276 58 24 Comb D- 0 2,022.6 17,236 0000 1088.6 71.51 2 -1.48 8 35,817  194.1 
81 110 7,065.3 9.276 58 24 Comb D- 1 1,155.9 9,696 0000 1088.6 71.51 2 -1.48 8 43,375  194.1 
81 110 7,065.3 9.276 58 24 Comb D- 2 2,201.2 18,707 0000 1088.6 71.51 2 -1.48 8 34,349  194.1 
81 110 7,065.3 9.276 58 24 Comb D- 3 2,286.0 19,443 0000 1088.6 71.51 2 -1.48 8 33,608  194.1 
81 110 7,065.3 9.276 58 24 Comb D- 4 2,374.1 20,154 0000 1088.6 71.51 2 -1.48 8 32,907  194.1 
81 110 7,065.3 9.276 58 24 Comb D- 5 2,342.3 19,855 0000 1088.6 71.51 2 -1.48 8 33,201  194.1 
81 110 7,065.3 9.276 58 24 Comb D- 6 1,315.6 10,973 0000 1088.6 71.51 2 -1.48 8 42,103  194.1 
81 110 7,065.3 9.276 58 24 Comb D- 7 2,193.8 18,553 0000 1088.6 71.51 2 -1.48 8 34,505  194.1 
81 110 7,065.3 9.276 58 24 Comb U- 0 2,687.4 12,339 0000 1088.6 71.51 2 -1.48 4 3,042  194.1 
81 110 7,065.3 9.276 58 24 Comb U- 1 1,458.4 6,475 0000 1088.6 71.51 2 -1.48 4 13,530  194.1 
81 110 7,065.3 9.276 58 24 Comb U- 2 1,615.5 7,493 0000 1088.6 71.51 2 -1.48 4 3,062  194.1 
81 110 7,065.3 9.276 58 24 Comb U- 3 794.2 4,442 0000 1088.6 71.51 2 -1.48 4 3,097  194.1 
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82 111 7,385.6 7.490 59 24 Comb D- 0 2,247.2 18,872 0000 620.9 72.14 2 -1.48 8 34,246  193 
82 111 7,385.6 7.490 59 24 Comb D- 1 1,163.3 9,702 0000 620.9 72.14 2 -1.48 8 43,441  193 
82 111 7,385.6 7.490 59 24 Comb D- 2 2,101.8 17,865 0000 620.9 72.14 2 -1.48 8 35,253  193 
82 111 7,385.6 7.490 59 24 Comb D- 3 2,160.3 18,266 0000 620.9 72.14 2 -1.48 8 34,858  193 
82 111 7,385.6 7.490 59 24 Comb D- 4 2,206.8 18,657 0000 620.9 72.14 2 -1.48 8 34,465  193 
82 111 7,385.6 7.490 59 24 Comb D- 5 2,273.0 19,231 0000 620.9 72.14 2 -1.48 8 33,896  193 
82 111 7,385.6 7.490 59 24 Comb D- 6 1,233.8 10,370 0000 620.9 72.14 2 -1.48 8 42,775  193 
82 111 7,385.6 7.490 59 24 Comb D- 7 2,256.8 19,047 0000 620.9 72.14 2 -1.48 8 34,072  193 
82 111 7,385.6 7.490 59 24 Comb U- 0 3,216.1 15,217 0000 620.9 72.14 2 -1.48 4 3,144  193 
82 111 7,385.6 7.490 59 24 Comb U- 1 1,874.3 8,618 0000 620.9 72.14 2 -1.48 4 15,305  193 
82 111 7,385.6 7.490 59 24 Comb U- 2 1,957.4 9,901 0000 620.9 72.14 2 -1.48 4 3,293  193 
82 111 7,385.6 7.490 59 24 Comb U- 3 2,718.4 12,709 0000 620.9 72.14 2 -1.48 4 3,234  193 
83 112 7,724.7 5.670 60 24 Comb D- 0 2,309.3 19,210 0000 645.1 74.46 2 -1.48 8 33,975  191.9 
83 112 7,724.7 5.670 60 24 Comb D- 1 1,231.3 10,139 0000 645.1 74.46 2 -1.48 8 43,065  191.9 
83 112 7,724.7 5.670 60 24 Comb D- 2 2,135.3 17,918 0000 645.1 74.46 2 -1.48 8 35,268  191.9 
83 112 7,724.7 5.670 60 24 Comb D- 3 2,193.6 18,371 0000 645.1 74.46 2 -1.48 8 34,814  191.9 
83 112 7,724.7 5.670 60 24 Comb D- 4 2,242.2 18,808 0000 645.1 74.46 2 -1.48 8 34,376  191.9 
83 112 7,724.7 5.670 60 24 Comb D- 5 2,261.9 18,911 0000 645.1 74.46 2 -1.48 8 34,273  191.9 
83 112 7,724.7 5.670 60 24 Comb D- 6 1,285.9 10,617 0000 645.1 74.46 2 -1.48 8 42,581  191.9 
83 112 7,724.7 5.670 60 24 Comb D- 7 2,367.7 19,721 0000 645.1 74.46 2 -1.48 8 33,459  191.9 
83 112 7,724.7 5.670 60 24 Comb U- 0 2,649.2 13,493 0000 645.1 74.46 2 -1.48 4 3,466  191.9 
83 112 7,724.7 5.670 60 24 Comb U- 1 1,694.8 8,235 0000 645.1 74.46 2 -1.48 4 17,212  191.9 
83 112 7,724.7 5.670 60 24 Comb U- 2 2,893.4 14,263 0000 645.1 74.46 2 -1.48 4 3,391  191.9 
83 112 7,724.7 5.670 60 24 Comb U- 3 2,782.4 13,996 0000 645.1 74.46 2 -1.48 4 3,383  191.9 
84 113 8,046.9 4.009 61 2 DLIS 227.8 1,866 0000 129.0 0.6 1 -0.01 1 51,390  191.2 
85 115 8,048.3 4.002 61 2 DLIS 239.1 1,878 0000 129.0 0.6 1 -0.01 1 51,366  191.2 
86 116 8,049.0 3.999 61 2 DLIS 239.1 1,884 0000 129.0 0.6 1 -0.01 1 51,380  191.2 
87 119 8,051.0 3.989 61 2 DLIS 239.3 1,880 0000 129.0 0.6 1 -0.01 1 51,380  191.2 
88 122 8,053.1 3.978 61 2 DLIS 240.4 1,888 0000 129.0 0.6 1 -0.01 1 51,376  191.2 
89 123 8,053.8 3.975 61 2 DLIS 241.6 1,900 0000 129.0 0.6 1 -0.01 1 51,356  191.2 
90 126 8,055.8 3.965 61 2 DLIS 245.0 1,932 0000 129.0 0.6 1 -0.01 1 51,330  191.2 
91 129 8,057.9 3.954 61 2 DLIS 245.8 1,966 0000 129.0 0.6 1 -0.01 1 51,298  191.1 
92 130 8,058.6 3.951 61 2 DLIS 252.3 1,992 0000 129.0 0.6 1 -0.01 1 51,270  191.1 
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93 132 8,060.0 3.944 61 2 DLIS 254.6 1,986 0000 129.0 0.6 1 -0.01 1 51,268  191.1 
94 133 8,060.6 3.940 61 2 DLIS 256.4 2,020 0000 129.0 0.6 1 -0.01 1 51,246  191.1 
95 136 8,062.7 3.930 61 2 DLIS 259.1 2,052 0000 129.0 0.6 1 -0.01 1 51,204  191.1 
96 139 8,064.8 3.919 61 2 DLIS 266.4 2,102 0000 129.0 0.6 1 -0.01 1 51,160  191.1 
97 140 8,065.5 3.916 61 2 DLIS 271.9 2,170 0000 129.0 0.6 1 -0.01 1 51,086  191.1 
98 142 8,066.8 3.909 61 2 DLIS 276.4 2,176 0000 129.0 0.6 1 -0.01 1 51,090  191.1 
99 143 8,067.5 3.906 61 2 DLIS 272.7 2,176 0000 129.0 0.6 1 -0.01 1 51,078  191.1 

100 146 8,069.6 3.895 61 2 DLIS 284.2 2,236 0000 129.0 0.6 1 -0.01 1 51,030  191.1 
101 149 8,071.6 3.884 61 2 DLIS 286.4 2,262 0000 129.0 0.6 1 -0.01 1 50,996  191.1 
102 150 8,072.3 3.881 61 2 DLIS 289.8 2,262 0000 129.0 0.6 1 -0.01 1 51,000  191.1 
103 152 8,073.7 3.874 61 2 DLIS 281.9 2,256 0000 129.0 0.6 1 -0.01 1 51,008  191.1 
104 153 8,074.4 3.870 61 2 DLIS 284.1 2,226 0000 129.0 0.6 1 -0.01 1 51,032  191.1 
105 156 8,076.4 3.860 61 2 DLIS 281.1 2,194 0000 129.0 0.6 1 -0.01 1 51,068  191.1 
106 159 8,078.5 3.850 61 2 DLIS 273.2 2,162 0000 129.0 0.6 1 -0.01 1 51,094  191.1 
107 160 8,079.2 3.847 61 2 DLIS 272.9 2,162 0000 129.0 0.6 1 -0.01 1 51,100  191.1 
108 162 8,080.5 3.840 61 2 DLIS 279.1 2,202 0000 129.0 0.6 1 -0.01 1 51,068  191.1 
109 163 8,081.2 3.836 61 2 DLIS 276.7 2,198 0000 129.0 0.6 1 -0.01 1 51,064  191.1 
110 166 8,083.3 3.825 61 2 DLIS 274.9 2,144 0000 129.0 0.6 1 -0.01 1 51,122  191.1 
111 169 8,085.3 3.815 61 2 DLIS 262.6 2,106 0000 129.0 0.6 1 -0.01 1 51,162  191.1 
112 171 8,232.2 3.079 64 4 Comb dwn 4,101.1 33,558 0000 1991.8 8.02 1 -0.15 1 19,664  190.7 
112 171 8,232.2 3.079 64 4 Comb up 1,130.2 7,314 0000 1991.8 8.02 1 -0.15 1 3,014  190.7 
113 172 8,271.8 2.880 65 4 Comb dwn 3,947.6 32,402 0000 1991.8 8.02 1 -0.14 1 20,832  190.7 
113 172 8,271.8 2.880 65 4 Comb up 1,422.3 9,136 0000 1991.8 8.02 1 -0.14 1 3,042  190.7 
114 174 8,320.9 2.638 67 4 Comb dwn 3,699.2 30,132 0000 1991.8 8.02 1 -0.15 1 23,112  190.6 
114 174 8,320.9 2.638 67 4 Comb up 4,407.8 24,166 0000 1991.8 8.02 1 -0.15 1 3,044  190.6 
115 176 8,369.4 2.399 69 4 Comb dwn 3,623.4 29,392 0000 1991.8 8.02 1 -0.15 1 23,854  190.4 
115 176 8,369.4 2.399 69 4 Comb up 7,568.2 42,304 0000 1991.8 8.02 1 -0.15 1 3,050  190.4 
116 178 8,417.8 2.163 71 4 Comb dwn 3,545.5 28,548 0000 1991.8 8.02 1 -0.15 1 24,720  190.3 
116 178 8,417.8 2.163 71 4 Comb up 5,987.4 33,246 0000 1991.8 8.02 1 -0.15 1 3,046  190.3 
117 182 8,516.8 1.680 75 4 Comb dwn 3,164.7 25,438 0000 1677.3 8.02 1 -0.16 1 27,846  190.1 
117 182 8,516.8 1.680 75 4 Comb up 4,059.3 22,902 0000 1677.3 8.02 1 -0.16 1 3,078  190.1 
118 184 8,566.1 1.444 77 4 Comb dwn 3,351.4 26,940 0000 1749.9 8.02 1 -0.15 1 26,346  190 
118 184 8,566.1 1.444 77 4 Comb up 2,628.2 15,604 0000 1749.9 8.02 1 -0.15 1 3,080  190 
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119 186 8,614.7 1.207 79 4 Comb dwn 3,964.2 31,722 0000 1991.8 8.02 1 -0.17 1 21,576  189.9 
119 186 8,614.7 1.207 79 4 Comb up 1,382.6 9,274 0000 1991.8 8.02 1 -0.17 1 3,010  189.9 
120 188 8,664.5 0.966 81 4 Comb dwn 4,168.0 33,154 0000 1991.8 8.02 1 -0.14 1 20,132  189.9 
120 188 8,664.5 0.966 81 4 Comb up 914.1 6,560 0000 1991.8 8.02 1 -0.14 1 3,062  189.9 
121 190 8,712.5 0.734 83 4 Comb dwn 4,273.0 33,858 0000 1991.8 8.02 1 -0.15 1 19,428  189.8 
121 190 8,712.5 0.734 83 4 Comb up 846.6 5,912 0000 1991.8 8.02 1 -0.15 1 3,018  189.8 
122 192 8,762.8 0.495 85 4 Comb dwn 4,401.7 33,890 0001 1991.8 8.02 1 -0.15 1 19,332  189.7 
122 192 8,762.8 0.495 85 4 Comb up 1,158.4 7,212 0001 1991.8 8.02 1 -0.15 1 3,056  189.7 
123 194 8,825.2 0.203 91 2 Comb-b D 2,014.5 17,326 0001 999.9 1.02 1 -0.02 1 35,896  189.6 
123 194 8,825.2 0.203 91 2 Comb-b U 289.7 3,056 0001 999.9 1.02 1 -0.02 1 12,772  189.6 
124 196 8,832.0 0.170 93 2 Comb-b D 1,949.2 16,826 0001 999.9 1.02 1 -0.02 1 36,396  189.6 
124 196 8,832.0 0.170 93 2 Comb-b U 297.2 3,168 0001 999.9 1.02 1 -0.02 1 12,932  189.6 
125 199 8,845.0 0.109 96 2 Comb-b D 1,796.7 15,598 0001 999.9 1.02 1 -0.02 1 37,624  189.6 
125 199 8,845.0 0.109 96 2 Comb-b U 1,843.6 11,584 0001 999.9 1.02 1 -0.02 1 12,176  189.6 
126 202 8,850.2 0.085 99 2 Comb-b D 1,793.7 15,330 0001 999.9 1.02 1 -0.02 1 37,892  189.6 
126 202 8,850.2 0.085 99 2 Comb-b U 2,447.9 15,052 0001 999.9 1.02 1 -0.02 1 11,176  189.6 
127 204 8,853.6 0.069 101 2 Comb-b D 1,802.0 15,338 0001 999.9 1.02 1 -0.02 1 37,884  189.5 
127 204 8,853.6 0.069 101 2 Comb-b U 2,737.9 16,868 0001 999.9 1.02 1 -0.02 1 10,660  189.5 
128 206 8,857.0 0.053 103 2 Comb-b D 1,877.6 15,582 0001 999.9 1.02 1 -0.02 1 37,640  189.5 
128 206 8,857.0 0.053 103 2 Comb-b U 3,072.5 18,960 0001 999.9 1.02 1 -0.02 1 11,520  189.5 
129 208 8,860.4 0.036 105 2 Comb-d D -284.7 -38 0001 999.9 1.02 1 -0.02 1 48,024  189.5 
129 208 8,860.4 0.036 105 2 Comb-d U -227.0 -40 0001 999.9 1.02 1 -0.02 1 12,340  189.5 
130 210 8,863.9 0.021 107 2 Comb-b D 2,649.7 17,402 0001 999.9 1.02 1 -0.02 1 35,820  189.5 
130 210 8,863.9 0.021 107 2 Comb-b U 3,166.2 19,636 0001 999.9 1.02 1 -0.02 1 10,568  189.5 
131 213 8,869.0 0.004 110 2 Comb-d D -279.1 -34 0001 999.9 1.02 1 -0.02 1 48,044  189.5 
131 213 8,869.0 0.004 110 2 Comb-d U -228.7 -42 0001 999.9 1.02 1 -0.02 1 12,468  189.5 
132 219 8,879.2 0.000 116 2 Comb-b D 49,544.8 50,132 0001 999.9 1.02 1 0.00 1 3,076  189.5 
132 219 8,879.2 0.000 116 2 Comb-b U 4,216.7 18,900 0001 999.9 1.02 1 0.00 1 10,024  189.5 
133 220 8,880.4 0.000 117 2 Comb-b D 49,551.7 50,144 0001 999.9 1.02 1 0.00 1 3,068  189.5 
133 220 8,880.4 0.000 117 2 Comb-b U 4,293.5 19,088 0001 999.9 1.02 1 0.00 1 9,540  189.5 
134 221 8,882.2 0.000 118 2 Comb-b D 49,544.7 50,132 0001 999.9 1.02 1 0.00 1 3,068  189.5 
134 221 8,882.2 0.000 118 2 Comb-b U 4,295.7 19,208 0001 999.9 1.02 1 0.00 1 9,656  189.5 
135 222 8,883.4 0.000 119 2 Comb-b D 49,544.5 50,132 0001 999.9 1.02 1 0.00 1 3,072  189.5 
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135 222 8,883.4 0.000 119 2 Comb-b U 4,384.6 19,764 0001 999.9 1.02 1 0.00 1 9,656  189.5 
136 225 8,888.4 0.000 122 2 Comb-b D 49,545.1 50,136 0001 999.9 1.02 1 0.00 1 3,068  189.5 
136 225 8,888.4 0.000 122 2 Comb-b U 4,450.1 20,240 0001 999.9 1.02 1 0.00 1 9,532  189.5 
137 229 8,894.3 0.000 126 2 Comb-b D 49,545.8 50,140 0001 999.9 1.02 1 0.00 1 3,072  189.5 
137 229 8,894.3 0.000 126 2 Comb-b U 4,459.7 20,132 0001 999.9 1.02 1 0.00 1 9,436  189.5 
138 230 8,895.4 0.000 127 2 Comb-b D 49,545.6 50,136 0001 999.9 1.02 1 0.00 1 3,068  189.5 
138 230 8,895.4 0.000 127 2 Comb-b U 4,479.0 20,236 0001 999.9 1.02 1 0.00 1 9,448  189.5 
139 233 8,900.6 0.000 130 2 Comb-d D -139.5 226 0001 999.9 1.02 1 0.00 1 47,848  189.5 
139 233 8,900.6 0.000 130 2 Comb-d U -187.8 26 0001 999.9 1.02 1 0.00 1 13,268  189.5 
140 235 8,903.5 0.000 132 2 Comb-b D 49,545.6 50,136 0001 999.9 1.02 1 0.00 1 3,068  189.5 
140 235 8,903.5 0.000 132 2 Comb-b U 4,504.1 20,384 0001 999.9 1.02 1 0.00 1 10,248  189.5 
141 239 8,909.7 0.000 136 2 Comb-b D 49,545.7 50,136 0001 999.9 1.02 1 0.00 1 3,068  189.5 
141 239 8,909.7 0.000 136 2 Comb-b U 4,464.9 20,116 0001 999.9 1.02 1 0.00 1 10,260  189.5 
142 242 8,914.6 0.000 139 2 Comb-b D 49,544.5 50,132 0001 999.9 1.02 1 0.00 1 3,072  189.5 
142 242 8,914.6 0.000 139 2 Comb-b U 4,489.2 20,324 0001 999.9 1.02 1 0.00 1 9,416  189.5 
143 243 8,915.8 0.000 140 2 Comb-d D 15.4 358 0001 999.9 1.02 1 0.00 1 47,820  189.5 
143 243 8,915.8 0.000 140 2 Comb-d U -213.5 -24 0001 999.9 1.02 1 0.00 1 12,308  189.5 
144 244 8,918.0 0.000 141 4 Comb dwn 43,207.5 50,038 0001 467.7 2.08 1 0.00 1 3,082  189.5 
144 244 8,918.0 0.000 141 4 Comb up 2,231.2 9,578 0001 467.7 2.08 1 0.00 1 29,828  189.5 
145 245 8,924.1 0.000 142 4 Comb dwn 41,058.0 50,071 0001 250.0 2.08 1 0.00 1 3,068  189.5 
145 245 8,924.1 0.000 142 4 Comb up 1,208.4 5,183 0001 250.0 2.08 1 0.00 1 41,741  189.5 
146 246 8,932.1 0.000 143 4 Comb dwn 38,849.1 50,106 0001 121.0 2.08 1 0.00 1 3,070  189.5 
146 246 8,932.1 0.000 143 4 Comb up 590.8 2,523 0001 121.0 2.08 1 0.00 1 49,343  189.5 
147 247 8,942.0 0.000 144 4 Comb dwn 35,414.4 50,204 0001 64.5 2.08 1 0.00 1 3,070  189.5 
147 247 8,942.0 0.000 144 4 Comb up 322.4 1,355 0001 64.5 2.08 1 0.00 1 53,242  189.5 
148 248 8,950.3 0.000 145 4 Comb dwn 31,160.3 50,208 0001 32.3 2.08 1 0.00 1 3,125  189.5 
148 248 8,950.3 0.000 145 4 Comb up 169.6 685 0001 32.3 2.08 1 0.00 1 55,438  189.5 
149 249 8,959.2 0.000 146 4 Comb dwn 17,352.3 34,693 0001 16.1 2.08 1 0.00 1 18,667  189.5 
149 249 8,959.2 0.000 146 4 Comb up 92.0 351 0001 16.1 2.08 1 0.00 1 56,557  189.5 
150 250 8,967.5 0.000 147 4 Comb dwn 8,692.4 17,364 0001 8.1 2.08 1 0.00 1 35,997  189.5 
150 250 8,967.5 0.000 147 4 Comb up 52.5 181 0001 8.1 2.08 1 0.00 1 57,151  189.5 
151 251 8,975.9 0.000 148 4 Comb dwn 8,670.3 17,318 0001 8.1 2.08 1 0.00 1 36,043  189.5 
151 251 8,975.9 0.000 148 4 Comb up 52.5 182 0001 8.1 2.08 1 0.00 1 57,155  189.5 
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152 252 8,984.1 0.000 149 4 Comb dwn 8,650.0 17,277 0001 8.1 2.08 1 0.00 1 36,088  189.5 
152 252 8,984.1 0.000 149 4 Comb up 52.5 182 0001 8.1 2.08 1 0.00 1 57,173  189.5 
153 253 8,992.4 0.000 150 4 Comb dwn 8,664.4 17,309 0001 8.1 2.08 1 0.00 1 36,055  189.5 
153 253 8,992.4 0.000 150 4 Comb up 52.6 182 0001 8.1 2.08 1 0.00 1 57,162  189.5 
154 254 9,000.7 0.000 151 4 Comb dwn 8,659.7 17,295 0001 8.1 2.08 1 0.00 1 36,069  189.5 
154 254 9,000.7 0.000 151 4 Comb up 52.7 183 0001 8.1 2.08 1 0.00 1 57,141  189.5 
155 255 9,015.3 0.000 152 24 Comb D- 0 44,242.7 49,789 0001 693.5 81.74 2 0.00 8 3,068  189.5 
155 255 9,015.3 0.000 152 24 Comb D- 1 44,463.0 50,023 0001 693.5 81.74 2 0.00 8 3,066  189.5 
155 255 9,015.3 0.000 152 24 Comb D- 2 44,224.6 49,757 0001 693.5 81.74 2 0.00 8 3,069  189.5 
155 255 9,015.3 0.000 152 24 Comb D- 3 44,230.9 49,777 0001 693.5 81.74 2 0.00 8 3,066  189.5 
155 255 9,015.3 0.000 152 24 Comb D- 4 44,222.3 49,781 0001 693.5 81.74 2 0.00 8 3,071  189.5 
155 255 9,015.3 0.000 152 24 Comb D- 5 44,246.8 49,783 0001 693.5 81.74 2 0.00 8 3,071  189.5 
155 255 9,015.3 0.000 152 24 Comb D- 6 44,417.3 50,012 0001 693.5 81.74 2 0.00 8 3,070  189.5 
155 255 9,015.3 0.000 152 24 Comb D- 7 44,218.3 49,788 0001 693.5 81.74 2 0.00 8 3,068  189.5 
155 255 9,015.3 0.000 152 24 Comb U- 0 5,918.8 25,717 0001 693.5 81.74 2 0.00 4 4,322  189.5 
155 255 9,015.3 0.000 152 24 Comb U- 1 3,275.1 14,145 0001 693.5 81.74 2 0.00 4 20,538  189.5 
155 255 9,015.3 0.000 152 24 Comb U- 2 5,918.7 25,710 0001 693.5 81.74 2 0.00 4 4,292  189.5 
155 255 9,015.3 0.000 152 24 Comb U- 3 5,925.2 25,725 0001 693.5 81.74 2 0.00 4 4,298  189.5 
156 256 9,373.3 0.000 153 24 Comb D- 0 44,425.2 50,012 0001 620.9 81.76 2 0.00 8 3,064  190.3 
156 256 9,373.3 0.000 153 24 Comb D- 1 42,076.2 50,104 0001 620.9 81.76 2 0.00 8 3,064  190.3 
156 256 9,373.3 0.000 153 24 Comb D- 2 44,496.2 50,005 0001 620.9 81.76 2 0.00 8 3,070  190.3 
156 256 9,373.3 0.000 153 24 Comb D- 3 44,461.2 50,004 0001 620.9 81.76 2 0.00 8 3,064  190.3 
156 256 9,373.3 0.000 153 24 Comb D- 4 44,444.6 50,005 0001 620.9 81.76 2 0.00 8 3,065  190.3 
156 256 9,373.3 0.000 153 24 Comb D- 5 44,503.8 50,008 0001 620.9 81.76 2 0.00 8 3,063  190.3 
156 256 9,373.3 0.000 153 24 Comb D- 6 42,102.6 50,098 0001 620.9 81.76 2 0.00 8 3,066  190.3 
156 256 9,373.3 0.000 153 24 Comb D- 7 44,432.9 50,012 0001 620.9 81.76 2 0.00 8 3,065  190.3 
156 256 9,373.3 0.000 153 24 Comb U- 0 2,928.6 12,636 0001 620.9 81.76 2 0.00 4 21,693  190.3 
156 256 9,373.3 0.000 153 24 Comb U- 1 1,611.5 6,940 0001 620.9 81.76 2 0.00 4 35,215  190.3 
156 256 9,373.3 0.000 153 24 Comb U- 2 2,935.8 12,649 0001 620.9 81.76 2 0.00 4 21,618  190.3 
156 256 9,373.3 0.000 153 24 Comb U- 3 2,936.4 12,652 0001 620.9 81.76 2 0.00 4 21,688  190.3 
157 257 9,697.7 0.000 154 24 Comb D- 0 41,901.9 50,071 0001 161.3 79.5 2 0.00 8 3,053  191.4 
157 257 9,697.7 0.000 154 24 Comb D- 1 40,274.5 50,072 0001 161.3 79.5 2 0.00 8 3,054  191.4 
157 257 9,697.7 0.000 154 24 Comb D- 2 41,895.1 50,067 0001 161.3 79.5 2 0.00 8 3,057  191.4 
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157 257 9,697.7 0.000 154 24 Comb D- 3 41,907.1 50,066 0001 161.3 79.5 2 0.00 8 3,054  191.4 
157 257 9,697.7 0.000 154 24 Comb D- 4 41,881.9 50,063 0001 161.3 79.5 2 0.00 8 3,059  191.4 
157 257 9,697.7 0.000 154 24 Comb D- 5 41,909.3 50,059 0001 161.3 79.5 2 0.00 8 3,054  191.4 
157 257 9,697.7 0.000 154 24 Comb D- 6 40,288.0 50,087 0001 161.3 79.5 2 0.00 8 3,054  191.4 
157 257 9,697.7 0.000 154 24 Comb D- 7 41,865.1 50,073 0001 161.3 79.5 2 0.00 8 3,054  191.4 
157 257 9,697.7 0.000 154 24 Comb U- 0 1,461.9 6,319 0001 161.3 79.5 2 0.00 4 35,173  191.4 
157 257 9,697.7 0.000 154 24 Comb U- 1 779.3 3,351 0001 161.3 79.5 2 0.00 4 44,863  191.4 
157 257 9,697.7 0.000 154 24 Comb U- 2 1,466.9 6,322 0001 161.3 79.5 2 0.00 4 35,207  191.4 
157 257 9,697.7 0.000 154 24 Comb U- 3 1,461.9 6,316 0001 161.3 79.5 2 0.00 4 35,182  191.4 
158 258 10,002.3 0.000 155 24 Comb D- 0 39,994.3 50,034 0001 145.2 79.54 2 0.00 8 3,044  192.7 
158 258 10,002.3 0.000 155 24 Comb D- 1 36,061.7 50,066 0001 145.2 79.54 2 0.00 8 3,047  192.7 
158 258 10,002.3 0.000 155 24 Comb D- 2 39,977.7 50,045 0001 145.2 79.54 2 0.00 8 3,044  192.7 
158 258 10,002.3 0.000 155 24 Comb D- 3 39,988.9 50,040 0001 145.2 79.54 2 0.00 8 3,044  192.7 
158 258 10,002.3 0.000 155 24 Comb D- 4 39,984.6 50,039 0001 145.2 79.54 2 0.00 8 3,045  192.7 
158 258 10,002.3 0.000 155 24 Comb D- 5 39,997.1 50,036 0001 145.2 79.54 2 0.00 8 3,046  192.7 
158 258 10,002.3 0.000 155 24 Comb D- 6 36,083.4 50,072 0001 145.2 79.54 2 0.00 8 3,053  192.7 
158 258 10,002.3 0.000 155 24 Comb D- 7 39,976.6 50,036 0001 145.2 79.54 2 0.00 8 3,046  192.7 
158 258 10,002.3 0.000 155 24 Comb U- 0 699.3 3,022 0001 145.2 79.54 2 0.00 4 44,655  192.7 
158 258 10,002.3 0.000 155 24 Comb U- 1 357.7 1,524 0001 145.2 79.54 2 0.00 4 50,849  192.7 
158 258 10,002.3 0.000 155 24 Comb U- 2 700.2 3,025 0001 145.2 79.54 2 0.00 4 44,780  192.7 
158 258 10,002.3 0.000 155 24 Comb U- 3 698.2 3,019 0001 145.2 79.54 2 0.00 4 44,827  192.7 
159 259 10,314.2 0.000 156 24 Comb D- 0 36,119.9 50,014 0001 72.6 81.75 2 0.00 8 3,037  193.9 
159 259 10,314.2 0.000 156 24 Comb D- 1 30,546.6 50,023 0001 72.6 81.75 2 0.00 8 3,095  193.9 
159 259 10,314.2 0.000 156 24 Comb D- 2 36,129.3 50,011 0001 72.6 81.75 2 0.00 8 3,034  193.9 
159 259 10,314.2 0.000 156 24 Comb D- 3 36,116.2 50,010 0001 72.6 81.75 2 0.00 8 3,035  193.9 
159 259 10,314.2 0.000 156 24 Comb D- 4 36,116.3 50,007 0001 72.6 81.75 2 0.00 8 3,033  193.9 
159 259 10,314.2 0.000 156 24 Comb D- 5 36,123.2 50,006 0001 72.6 81.75 2 0.00 8 3,035  193.9 
159 259 10,314.2 0.000 156 24 Comb D- 6 30,509.7 50,019 0001 72.6 81.75 2 0.00 8 3,091  193.9 
159 259 10,314.2 0.000 156 24 Comb D- 7 36,128.2 50,013 0001 72.6 81.75 2 0.00 8 3,040  193.9 
159 259 10,314.2 0.000 156 24 Comb U- 0 356.5 1,526 0001 72.6 81.75 2 0.00 4 50,058  193.9 
159 259 10,314.2 0.000 156 24 Comb U- 1 167.0 686 0001 72.6 81.75 2 0.00 4 54,013  193.9 
159 259 10,314.2 0.000 156 24 Comb U- 2 357.1 1,525 0001 72.6 81.75 2 0.00 4 50,012  193.9 
159 259 10,314.2 0.000 156 24 Comb U- 3 357.3 1,527 0001 72.6 81.75 2 0.00 4 50,016  193.9 



DISR - C. See 26 of 46 9/28/2012 

N IR # Time   
(sec) 

Altitude 
(km) 

Cycle 
# 

# 
Cols Type Ave. DN Max. DN Lamp Exp. 

(ms) 
Collect 

(s) 
# 

Rots 
Rots 
Act. 

# 
Regns 

Min(p) 
(DN) 

Sat
? 

Temp. 
(K) 

160 260 10,610.8 0.000 157 24 Comb D- 0 30,379.6 49,957 0001 16.1 81.73 2 0.00 8 3,088  195.1 
160 260 10,610.8 0.000 157 24 Comb D- 1 16,936.2 33,910 0001 16.1 81.73 2 0.00 8 19,163  195.1 
160 260 10,610.8 0.000 157 24 Comb D- 2 30,456.5 49,966 0001 16.1 81.73 2 0.00 8 3,085  195.1 
160 260 10,610.8 0.000 157 24 Comb D- 3 30,434.3 49,965 0001 16.1 81.73 2 0.00 8 3,085  195.1 
160 260 10,610.8 0.000 157 24 Comb D- 4 30,457.6 49,963 0001 16.1 81.73 2 0.00 8 3,087  195.1 
160 260 10,610.8 0.000 157 24 Comb D- 5 30,472.5 49,961 0001 16.1 81.73 2 0.00 8 3,087  195.1 
160 260 10,610.8 0.000 157 24 Comb D- 6 16,696.1 33,417 0001 16.1 81.73 2 0.00 8 19,648  195.1 
160 260 10,610.8 0.000 157 24 Comb D- 7 30,366.7 49,958 0001 16.1 81.73 2 0.00 8 3,090  195.1 
160 260 10,610.8 0.000 157 24 Comb U- 0 165.4 690 0001 16.1 81.73 2 0.00 4 53,601  195.1 
160 260 10,610.8 0.000 157 24 Comb U- 1 88.6 349 0001 16.1 81.73 2 0.00 4 55,488  195.1 
160 260 10,610.8 0.000 157 24 Comb U- 2 166.2 689 0001 16.1 81.73 2 0.00 4 53,585  195.1 
160 260 10,610.8 0.000 157 24 Comb U- 3 165.9 689 0001 16.1 81.73 2 0.00 4 53,614  195.1 
161 261 10,907.4 0.000 158 24 Comb D- 0 16,851.7 33,747 0001 16.1 81.8 2 0.00 8 19,255  196.3 
161 261 10,907.4 0.000 158 24 Comb D- 1 8,419.8 16,854 0001 16.1 81.8 2 0.00 8 36,150  196.3 
161 261 10,907.4 0.000 158 24 Comb D- 2 16,874.4 33,795 0001 16.1 81.8 2 0.00 8 19,204  196.3 
161 261 10,907.4 0.000 158 24 Comb D- 3 16,925.0 33,898 0001 16.1 81.8 2 0.00 8 19,110  196.3 
161 261 10,907.4 0.000 158 24 Comb D- 4 16,892.3 33,827 0001 16.1 81.8 2 0.00 8 19,179  196.3 
161 261 10,907.4 0.000 158 24 Comb D- 5 16,807.4 33,653 0001 16.1 81.8 2 0.00 8 19,351  196.3 
161 261 10,907.4 0.000 158 24 Comb D- 6 8,328.3 16,664 0001 16.1 81.8 2 0.00 8 36,342  196.3 
161 261 10,907.4 0.000 158 24 Comb D- 7 16,840.0 33,723 0001 16.1 81.8 2 0.00 8 19,279  196.3 
161 261 10,907.4 0.000 158 24 Comb U- 0 87.2 351 0001 16.1 81.8 2 0.00 4 55,227  196.3 
161 261 10,907.4 0.000 158 24 Comb U- 1 47.6 178 0001 16.1 81.8 2 0.00 4 56,285  196.3 
161 261 10,907.4 0.000 158 24 Comb U- 2 88.5 350 0001 16.1 81.8 2 0.00 4 55,214  196.3 
161 261 10,907.4 0.000 158 24 Comb U- 3 88.0 351 0001 16.1 81.8 2 0.00 4 55,244  196.3 
162 262 11,183.5 0.000 159 24 Comb D- 0 8,343.4 16,700 0001 8.1 81.73 2 0.00 8 36,242  197.4 
162 262 11,183.5 0.000 159 24 Comb D- 1 8,342.6 16,695 0001 8.1 81.73 2 0.00 8 36,252  197.4 
162 262 11,183.5 0.000 159 24 Comb D- 2 8,329.0 16,668 0001 8.1 81.73 2 0.00 8 36,279  197.4 
162 262 11,183.5 0.000 159 24 Comb D- 3 8,320.1 16,651 0001 8.1 81.73 2 0.00 8 36,293  197.4 
162 262 11,183.5 0.000 159 24 Comb D- 4 8,340.4 16,693 0001 8.1 81.73 2 0.00 8 36,251  197.4 
162 262 11,183.5 0.000 159 24 Comb D- 5 8,347.4 16,706 0001 8.1 81.73 2 0.00 8 36,234  197.4 
162 262 11,183.5 0.000 159 24 Comb D- 6 8,346.8 16,705 0001 8.1 81.73 2 0.00 8 36,237  197.4 
162 262 11,183.5 0.000 159 24 Comb D- 7 8,359.3 16,733 0001 8.1 81.73 2 0.00 8 36,209  197.4 
162 262 11,183.5 0.000 159 24 Comb U- 0 48.0 181 0001 8.1 81.73 2 0.00 4 56,102  197.4 
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162 262 11,183.5 0.000 159 24 Comb U- 1 48.6 181 0001 8.1 81.73 2 0.00 4 56,104  197.4 
162 262 11,183.5 0.000 159 24 Comb U- 2 47.7 180 0001 8.1 81.73 2 0.00 4 56,116  197.4 
162 262 11,183.5 0.000 159 24 Comb U- 3 47.9 180 0001 8.1 81.73 2 0.00 4 56,120  197.4 
163 263 11,464.8 0.000 160 24 Comb D- 0 8,277.4 16,565 0001 8.1 81.74 2 0.00 8 36,321  198.6 
163 263 11,464.8 0.000 160 24 Comb D- 1 8,311.9 16,635 0001 8.1 81.74 2 0.00 8 36,248  198.6 
163 263 11,464.8 0.000 160 24 Comb D- 2 8,279.9 16,572 0001 8.1 81.74 2 0.00 8 36,311  198.6 
163 263 11,464.8 0.000 160 24 Comb D- 3 8,273.6 16,561 0001 8.1 81.74 2 0.00 8 36,318  198.6 
163 263 11,464.8 0.000 160 24 Comb D- 4 8,326.6 16,667 0001 8.1 81.74 2 0.00 8 36,213  198.6 
163 263 11,464.8 0.000 160 24 Comb D- 5 8,293.3 16,599 0001 8.1 81.74 2 0.00 8 36,280  198.6 
163 263 11,464.8 0.000 160 24 Comb D- 6 8,261.0 16,536 0001 8.1 81.74 2 0.00 8 36,341  198.6 
163 263 11,464.8 0.000 160 24 Comb D- 7 8,271.2 16,554 0001 8.1 81.74 2 0.00 8 36,322  198.6 
163 263 11,464.8 0.000 160 24 Comb U- 0 46.8 178 0001 8.1 81.74 2 0.00 4 55,929  198.6 
163 263 11,464.8 0.000 160 24 Comb U- 1 47.6 179 0001 8.1 81.74 2 0.00 4 55,914  198.6 
163 263 11,464.8 0.000 160 24 Comb U- 2 46.7 179 0001 8.1 81.74 2 0.00 4 55,928  198.6 
163 263 11,464.8 0.000 160 24 Comb U- 3 47.3 179 0001 8.1 81.74 2 0.00 4 55,914  198.6 
164 264 11,746.0 0.000 161 24 Comb D- 0 8,360.6 16,736 0001 8.1 81.75 2 0.00 8 36,082  199.7 
164 264 11,746.0 0.000 161 24 Comb D- 1 8,283.5 16,580 0001 8.1 81.75 2 0.00 8 36,241  199.7 
164 264 11,746.0 0.000 161 24 Comb D- 2 8,359.7 16,735 0001 8.1 81.75 2 0.00 8 36,079  199.7 
164 264 11,746.0 0.000 161 24 Comb D- 3 8,320.5 16,656 0001 8.1 81.75 2 0.00 8 36,155  199.7 
164 264 11,746.0 0.000 161 24 Comb D- 4 8,310.3 16,635 0001 8.1 81.75 2 0.00 8 36,178  199.7 
164 264 11,746.0 0.000 161 24 Comb D- 5 8,324.7 16,664 0001 8.1 81.75 2 0.00 8 36,149  199.7 
164 264 11,746.0 0.000 161 24 Comb D- 6 8,416.8 16,854 0001 8.1 81.75 2 0.00 8 35,956  199.7 
164 264 11,746.0 0.000 161 24 Comb D- 7 8,371.2 16,757 0001 8.1 81.75 2 0.00 8 36,062  199.7 
164 264 11,746.0 0.000 161 24 Comb U- 0 47.3 179 0001 8.1 81.75 2 0.00 4 55,742  199.7 
164 264 11,746.0 0.000 161 24 Comb U- 1 46.7 178 0001 8.1 81.75 2 0.00 4 55,742  199.7 
164 264 11,746.0 0.000 161 24 Comb U- 2 46.3 179 0001 8.1 81.75 2 0.00 4 55,730  199.7 
164 264 11,746.0 0.000 161 24 Comb U- 3 47.1 179 0001 8.1 81.75 2 0.00 4 55,722  199.7 
165 265 12,029.5 0.000 162 24 Comb D- 0 8,292.5 16,600 0001 8.1 79.49 2 0.00 8 36,152  200.8 
165 265 12,029.5 0.000 162 24 Comb D- 1 8,307.7 16,631 0001 8.1 79.49 2 0.00 8 36,116  200.8 
165 265 12,029.5 0.000 162 24 Comb D- 2 8,255.7 16,524 0001 8.1 79.49 2 0.00 8 36,226  200.8 
165 265 12,029.5 0.000 162 24 Comb D- 3 8,290.3 16,598 0001 8.1 79.49 2 0.00 8 36,154  200.8 
165 265 12,029.5 0.000 162 24 Comb D- 4 8,326.5 16,670 0001 8.1 79.49 2 0.00 8 36,080  200.8 
165 265 12,029.5 0.000 162 24 Comb D- 5 8,275.7 16,568 0001 8.1 79.49 2 0.00 8 36,183  200.8 
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165 265 12,029.5 0.000 162 24 Comb D- 6 8,270.1 16,553 0001 8.1 79.49 2 0.00 8 36,200  200.8 
165 265 12,029.5 0.000 162 24 Comb D- 7 8,311.8 16,638 0001 8.1 79.49 2 0.00 8 36,117  200.8 
165 265 12,029.5 0.000 162 24 Comb U- 0 46.1 178 0001 8.1 79.49 2 0.00 4 55,552  200.8 
165 265 12,029.5 0.000 162 24 Comb U- 1 46.2 178 0001 8.1 79.49 2 0.00 4 55,543  200.8 
165 265 12,029.5 0.000 162 24 Comb U- 2 46.0 178 0001 8.1 79.49 2 0.00 4 55,539  200.8 
165 265 12,029.5 0.000 162 24 Comb U- 3 46.1 179 0001 8.1 79.49 2 0.00 4 55,538  200.8 
166 266 12,308.5 0.000 163 24 Comb D- 0 8,273.2 16,564 0001 8.1 81.77 2 0.00 8 36,129  201.7 
166 266 12,308.5 0.000 163 24 Comb D- 1 8,264.6 16,546 0001 8.1 81.77 2 0.00 8 36,146  201.7 
166 266 12,308.5 0.000 163 24 Comb D- 2 8,241.7 16,501 0001 8.1 81.77 2 0.00 8 36,191  201.7 
166 266 12,308.5 0.000 163 24 Comb D- 3 8,299.3 16,617 0001 8.1 81.77 2 0.00 8 36,075  201.7 
166 266 12,308.5 0.000 163 24 Comb D- 4 8,256.1 16,530 0001 8.1 81.77 2 0.00 8 36,162  201.7 
166 266 12,308.5 0.000 163 24 Comb D- 5 8,300.9 16,618 0001 8.1 81.77 2 0.00 8 36,079  201.7 
166 266 12,308.5 0.000 163 24 Comb D- 6 8,252.2 16,520 0001 8.1 81.77 2 0.00 8 36,177  201.7 
166 266 12,308.5 0.000 163 24 Comb D- 7 8,252.7 16,521 0001 8.1 81.77 2 0.00 8 36,172  201.7 
166 266 12,308.5 0.000 163 24 Comb U- 0 45.8 179 0001 8.1 81.77 2 0.00 4 55,380  201.7 
166 266 12,308.5 0.000 163 24 Comb U- 1 45.7 178 0001 8.1 81.77 2 0.00 4 55,391  201.7 
166 266 12,308.5 0.000 163 24 Comb U- 2 45.8 179 0001 8.1 81.77 2 0.00 4 55,402  201.7 
166 266 12,308.5 0.000 163 24 Comb U- 3 45.0 179 0001 8.1 81.77 2 0.00 4 55,401  201.7 
167 267 12,589.8 0.000 164 24 Comb D- 0 8,324.5 16,668 0001 8.1 81.78 2 0.00 8 35,976  202.6 
167 267 12,589.8 0.000 164 24 Comb D- 1 8,313.7 16,646 0001 8.1 81.78 2 0.00 8 35,996  202.6 
167 267 12,589.8 0.000 164 24 Comb D- 2 8,356.8 16,733 0001 8.1 81.78 2 0.00 8 35,909  202.6 
167 267 12,589.8 0.000 164 24 Comb D- 3 8,367.0 16,753 0001 8.1 81.78 2 0.00 8 35,886  202.6 
167 267 12,589.8 0.000 164 24 Comb D- 4 8,303.3 16,626 0001 8.1 81.78 2 0.00 8 36,019  202.6 
167 267 12,589.8 0.000 164 24 Comb D- 5 8,351.7 16,728 0001 8.1 81.78 2 0.00 8 35,920  202.6 
167 267 12,589.8 0.000 164 24 Comb D- 6 8,332.4 16,684 0001 8.1 81.78 2 0.00 8 35,960  202.6 
167 267 12,589.8 0.000 164 24 Comb D- 7 8,363.0 16,747 0001 8.1 81.78 2 0.00 8 35,897  202.6 
167 267 12,589.8 0.000 164 24 Comb U- 0 45.5 179 0001 8.1 81.78 2 0.00 4 55,195  202.6 
167 267 12,589.8 0.000 164 24 Comb U- 1 45.0 178 0001 8.1 81.78 2 0.00 4 55,190  202.6 
167 267 12,589.8 0.000 164 24 Comb U- 2 45.1 178 0001 8.1 81.78 2 0.00 4 55,209  202.6 
167 267 12,589.8 0.000 164 24 Comb U- 3 45.3 178 0001 8.1 81.78 2 0.00 4 55,179  202.6 
168 268 12,865.9 0.000 165 24 Comb D- 0 8,301.4 16,625 0001 8.1 79.54 2 0.00 8 35,974  203.3 
168 268 12,865.9 0.000 165 24 Comb D- 1 8,263.7 16,547 0001 8.1 79.54 2 0.00 8 36,051  203.3 
168 268 12,865.9 0.000 165 24 Comb D- 2 8,272.0 16,563 0001 8.1 79.54 2 0.00 8 36,038  203.3 
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168 268 12,865.9 0.000 165 24 Comb D- 3 8,282.6 16,586 0001 8.1 79.54 2 0.00 8 36,017  203.3 
168 268 12,865.9 0.000 165 24 Comb D- 4 8,287.0 16,595 0001 8.1 79.54 2 0.00 8 36,005  203.3 
168 268 12,865.9 0.000 165 24 Comb D- 5 8,236.4 16,493 0001 8.1 79.54 2 0.00 8 36,107  203.3 
168 268 12,865.9 0.000 165 24 Comb D- 6 8,261.2 16,543 0001 8.1 79.54 2 0.00 8 36,057  203.3 
168 268 12,865.9 0.000 165 24 Comb D- 7 8,238.5 16,497 0001 8.1 79.54 2 0.00 8 36,101  203.3 
168 268 12,865.9 0.000 165 24 Comb U- 0 44.7 178 0001 8.1 79.54 2 0.00 4 55,051  203.3 
168 268 12,865.9 0.000 165 24 Comb U- 1 43.9 177 0001 8.1 79.54 2 0.00 4 55,055  203.3 
168 268 12,865.9 0.000 165 24 Comb U- 2 44.7 178 0001 8.1 79.54 2 0.00 4 55,060  203.3 
168 268 12,865.9 0.000 165 24 Comb U- 3 44.8 179 0001 8.1 79.54 2 0.00 4 55,070  203.3 
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N IR # Time   

(sec) 
Altitude 

(km) 
Cycle 

# 
# 

Cols Type Ave. DN Lamp Exp. 
(ms) 

Collect 
(s) 

# 
Rots 

Rots 
Act. 

# 
Regns 

Sat
? 

To Nadir 
(km) 

Resol. 
(km) 

1 Rot. 
(km) 

Annul. 
Ext. (km) 

0 1 143.2 142.145 1 24 Comb D- 0 58.0 0000 8.1 70.36 7 5.89 8  51.74 25.36 162.54 956.78 
0 1 143.2 142.145 1 24 Comb D- 1 57.9 0000 8.1 70.36 7 5.89 8  51.74 25.36 162.54 956.78 
0 1 143.2 142.145 1 24 Comb D- 2 56.3 0000 8.1 70.36 7 5.89 8  51.74 25.36 162.54 956.78 
0 1 143.2 142.145 1 24 Comb D- 3 56.3 0000 8.1 70.36 7 5.89 8  51.74 25.36 162.54 956.78 
0 1 143.2 142.145 1 24 Comb D- 4 56.9 0000 8.1 70.36 7 5.89 8  51.74 25.36 162.54 956.78 
0 1 143.2 142.145 1 24 Comb D- 5 57.1 0000 8.1 70.36 7 5.89 8  51.74 25.36 162.54 956.78 
0 1 143.2 142.145 1 24 Comb D- 6 57.6 0000 8.1 70.36 7 5.89 8  51.74 25.36 162.54 956.78 
0 1 143.2 142.145 1 24 Comb D- 7 57.7 0000 8.1 70.36 7 5.89 8  51.74 25.36 162.54 956.78 
1 2 283.8 135.520 2 24 Comb D- 0 947.9 0000 129.0 61.11 3 3.45 8  49.33 24.18 154.96 533.99 
1 2 283.8 135.520 2 24 Comb D- 1 872.8 0000 129.0 61.11 3 3.45 8  49.33 24.18 154.96 533.99 
1 2 283.8 135.520 2 24 Comb D- 2 912.3 0000 129.0 61.11 3 3.45 8  49.33 24.18 154.96 533.99 
1 2 283.8 135.520 2 24 Comb D- 3 899.4 0000 129.0 61.11 3 3.45 8  49.33 24.18 154.96 533.99 
1 2 283.8 135.520 2 24 Comb D- 4 836.7 0000 129.0 61.11 3 3.45 8  49.33 24.18 154.96 533.99 
1 2 283.8 135.520 2 24 Comb D- 5 940.3 0000 129.0 61.11 3 3.45 8  49.33 24.18 154.96 533.99 
1 2 283.8 135.520 2 24 Comb D- 6 865.3 0000 129.0 61.11 3 3.45 8  49.33 24.18 154.96 533.99 
1 2 283.8 135.520 2 24 Comb D- 7 947.6 0000 129.0 61.11 3 3.45 8  49.33 24.18 154.96 533.99 
2 3 436.4 128.856 3 24 Comb D- 0 1,000.0 0000 185.5 85.59 2 1.82 8  46.90 22.99 147.34 268.28 
2 3 436.4 128.856 3 24 Comb D- 1 918.4 0000 185.5 85.59 2 1.82 8  46.90 22.99 147.34 268.28 
2 3 436.4 128.856 3 24 Comb D- 2 1,073.0 0000 185.5 85.59 2 1.82 8  46.90 22.99 147.34 268.28 
2 3 436.4 128.856 3 24 Comb D- 3 1,027.1 0000 185.5 85.59 2 1.82 8  46.90 22.99 147.34 268.28 
2 3 436.4 128.856 3 24 Comb D- 4 975.0 0000 185.5 85.59 2 1.82 8  46.90 22.99 147.34 268.28 
2 3 436.4 128.856 3 24 Comb D- 5 1,059.9 0000 185.5 85.59 2 1.82 8  46.90 22.99 147.34 268.28 
2 3 436.4 128.856 3 24 Comb D- 6 928.3 0000 185.5 85.59 2 1.82 8  46.90 22.99 147.34 268.28 
2 3 436.4 128.856 3 24 Comb D- 7 1,042.2 0000 185.5 85.59 2 1.82 8  46.90 22.99 147.34 268.28 
3 4 528.1 125.159 4 24 Comb D- 0 1,040.6 0000 145.2 83.58 2 0.24 8  45.55 22.33 143.11 34.95 
3 4 528.1 125.159 4 24 Comb D- 1 957.0 0000 145.2 83.58 2 0.24 8  45.55 22.33 143.11 34.95 
3 4 528.1 125.159 4 24 Comb D- 2 1,084.6 0000 145.2 83.58 2 0.24 8  45.55 22.33 143.11 34.95 
3 4 528.1 125.159 4 24 Comb D- 3 1,037.7 0000 145.2 83.58 2 0.24 8  45.55 22.33 143.11 34.95 
3 4 528.1 125.159 4 24 Comb D- 4 1,010.2 0000 145.2 83.58 2 0.24 8  45.55 22.33 143.11 34.95 
3 4 528.1 125.159 4 24 Comb D- 5 1,017.8 0000 145.2 83.58 2 0.24 8  45.55 22.33 143.11 34.95 
3 4 528.1 125.159 4 24 Comb D- 6 972.1 0000 145.2 83.58 2 0.24 8  45.55 22.33 143.11 34.95 
3 4 528.1 125.159 4 24 Comb D- 7 1,051.6 0000 145.2 83.58 2 0.24 8  45.55 22.33 143.11 34.95 
4 5 715.3 118.082 5 4 Comb dwn 18,727.4 1110 8.1 10 1 -0.25 1  42.98 21.07 135.02 -34.34 
5 6 781.6 115.736 6 4 Comb dwn 45.2 0000 8.1 7.89 1 -0.27 1  42.12 20.65 132.34 -35.94 
6 7 789.9 115.431 6 2 Long down 39,765.7 0000 508.0 0.52 1 -0.02 1  42.01 20.59 131.99 -2.44 
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7 8 822.2 114.336 7 4 Comb dwn 18,743.9 1110 8.1 5.95 1 -0.24 1  41.61 20.4 130.74 -31.06 
8 9 832.4 113.987 8 24 Comb D- 0 881.9 0000 121.0 68.19 3 -2.82 8  41.49 20.34 130.34 -368.18 
8 9 832.4 113.987 8 24 Comb D- 1 797.5 0000 121.0 68.19 3 -2.82 8  41.49 20.34 130.34 -368.18 
8 9 832.4 113.987 8 24 Comb D- 2 895.4 0000 121.0 68.19 3 -2.82 8  41.49 20.34 130.34 -368.18 
8 9 832.4 113.987 8 24 Comb D- 3 901.8 0000 121.0 68.19 3 -2.82 8  41.49 20.34 130.34 -368.18 
8 9 832.4 113.987 8 24 Comb D- 4 870.9 0000 121.0 68.19 3 -2.82 8  41.49 20.34 130.34 -368.18 
8 9 832.4 113.987 8 24 Comb D- 5 848.9 0000 121.0 68.19 3 -2.82 8  41.49 20.34 130.34 -368.18 
8 9 832.4 113.987 8 24 Comb D- 6 696.8 0000 121.0 68.19 3 -2.82 8  41.49 20.34 130.34 -368.18 
8 9 832.4 113.987 8 24 Comb D- 7 896.5 0000 121.0 68.19 3 -2.82 8  41.49 20.34 130.34 -368.18 
9 10 958.8 107.005 9 24 Comb D- 0 811.8 0000 161.3 69.35 5 -4.49 8  38.95 19.09 122.35 -548.83 
9 10 958.8 107.005 9 24 Comb D- 1 643.0 0000 161.3 69.35 5 -4.49 8  38.95 19.09 122.35 -548.83 
9 10 958.8 107.005 9 24 Comb D- 2 837.7 0000 161.3 69.35 5 -4.49 8  38.95 19.09 122.35 -548.83 
9 10 958.8 107.005 9 24 Comb D- 3 840.9 0000 161.3 69.35 5 -4.49 8  38.95 19.09 122.35 -548.83 
9 10 958.8 107.005 9 24 Comb D- 4 826.5 0000 161.3 69.35 5 -4.49 8  38.95 19.09 122.35 -548.83 
9 10 958.8 107.005 9 24 Comb D- 5 775.1 0000 161.3 69.35 5 -4.49 8  38.95 19.09 122.35 -548.83 
9 10 958.8 107.005 9 24 Comb D- 6 596.8 0000 161.3 69.35 5 -4.49 8  38.95 19.09 122.35 -548.83 
9 10 958.8 107.005 9 24 Comb D- 7 813.4 0000 161.3 69.35 5 -4.49 8  38.95 19.09 122.35 -548.83 

10 11 1,049.5 100.231 10 24 Comb D- 0 -281.8 0000 169.3 67.15 7 -6.82 8  36.48 17.88 114.61 -781.68 
10 11 1,049.5 100.231 10 24 Comb D- 1 626.3 0000 169.3 67.15 7 -6.82 8  36.48 17.88 114.61 -781.68 
10 11 1,049.5 100.231 10 24 Comb D- 2 720.6 0000 169.3 67.15 7 -6.82 8  36.48 17.88 114.61 -781.68 
10 11 1,049.5 100.231 10 24 Comb D- 3 713.5 0000 169.3 67.15 7 -6.82 8  36.48 17.88 114.61 -781.68 
10 11 1,049.5 100.231 10 24 Comb D- 4 702.8 0000 169.3 67.15 7 -6.82 8  36.48 17.88 114.61 -781.68 
10 11 1,049.5 100.231 10 24 Comb D- 5 708.1 0000 169.3 67.15 7 -6.82 8  36.48 17.88 114.61 -781.68 
10 11 1,049.5 100.231 10 24 Comb D- 6 744.2 0000 169.3 67.15 7 -6.82 8  36.48 17.88 114.61 -781.68 
10 11 1,049.5 100.231 10 24 Comb D- 7 729.5 0000 169.3 67.15 7 -6.82 8  36.48 17.88 114.61 -781.68 
11 12 1,139.4 94.414 11 24 Comb D- 0 568.7 0000 112.9 61.71 8 -8.18 8  34.36 16.84 107.96 -883.19 
11 12 1,139.4 94.414 11 24 Comb D- 1 481.0 0000 112.9 61.71 8 -8.18 8  34.36 16.84 107.96 -883.19 
11 12 1,139.4 94.414 11 24 Comb D- 2 566.9 0000 112.9 61.71 8 -8.18 8  34.36 16.84 107.96 -883.19 
11 12 1,139.4 94.414 11 24 Comb D- 3 539.3 0000 112.9 61.71 8 -8.18 8  34.36 16.84 107.96 -883.19 
11 12 1,139.4 94.414 11 24 Comb D- 4 547.9 0000 112.9 61.71 8 -8.18 8  34.36 16.84 107.96 -883.19 
11 12 1,139.4 94.414 11 24 Comb D- 5 548.3 0000 112.9 61.71 8 -8.18 8  34.36 16.84 107.96 -883.19 
11 12 1,139.4 94.414 11 24 Comb D- 6 646.0 0000 112.9 61.71 8 -8.18 8  34.36 16.84 107.96 -883.19 
11 12 1,139.4 94.414 11 24 Comb D- 7 567.4 0000 112.9 61.71 8 -8.18 8  34.36 16.84 107.96 -883.19 
12 13 1,229.1 89.113 12 24 Comb D- 0 642.0 0000 80.6 62.13 10 -10.06 8  32.43 15.9 101.9 -1024.82 
12 13 1,229.1 89.113 12 24 Comb D- 1 414.3 0000 80.6 62.13 10 -10.06 8  32.43 15.9 101.9 -1024.82 
12 13 1,229.1 89.113 12 24 Comb D- 2 605.2 0000 80.6 62.13 10 -10.06 8  32.43 15.9 101.9 -1024.82 



DISR - C. See 32 of 46 9/28/2012 

N IR # Time   
(sec) 

Altitude 
(km) 

Cycle 
# 

# 
Cols Type Ave. DN Lamp Exp. 

(ms) 
Collect 

(s) 
# 

Rots 
Rots 
Act. 

# 
Regns 

Sat
? 

To Nadir 
(km) 

Resol. 
(km) 

1 Rot. 
(km) 

Annul. 
Ext. (km) 

12 13 1,229.1 89.113 12 24 Comb D- 3 606.3 0000 80.6 62.13 10 -10.06 8  32.43 15.9 101.9 -1024.82 
12 13 1,229.1 89.113 12 24 Comb D- 4 659.6 0000 80.6 62.13 10 -10.06 8  32.43 15.9 101.9 -1024.82 
12 13 1,229.1 89.113 12 24 Comb D- 5 599.8 0000 80.6 62.13 10 -10.06 8  32.43 15.9 101.9 -1024.82 
12 13 1,229.1 89.113 12 24 Comb D- 6 463.1 0000 80.6 62.13 10 -10.06 8  32.43 15.9 101.9 -1024.82 
12 13 1,229.1 89.113 12 24 Comb D- 7 640.1 0000 80.6 62.13 10 -10.06 8  32.43 15.9 101.9 -1024.82 
13 14 1,318.5 84.362 13 24 Comb D- 0 762.9 0000 80.6 62.08 10 -9.73 8  30.71 15.05 96.46 -938.67 
13 14 1,318.5 84.362 13 24 Comb D- 1 431.8 0000 80.6 62.08 10 -9.73 8  30.71 15.05 96.46 -938.67 
13 14 1,318.5 84.362 13 24 Comb D- 2 799.1 0000 80.6 62.08 10 -9.73 8  30.71 15.05 96.46 -938.67 
13 14 1,318.5 84.362 13 24 Comb D- 3 786.1 0000 80.6 62.08 10 -9.73 8  30.71 15.05 96.46 -938.67 
13 14 1,318.5 84.362 13 24 Comb D- 4 750.9 0000 80.6 62.08 10 -9.73 8  30.71 15.05 96.46 -938.67 
13 14 1,318.5 84.362 13 24 Comb D- 5 782.2 0000 80.6 62.08 10 -9.73 8  30.71 15.05 96.46 -938.67 
13 14 1,318.5 84.362 13 24 Comb D- 6 461.4 0000 80.6 62.08 10 -9.73 8  30.71 15.05 96.46 -938.67 
13 14 1,318.5 84.362 13 24 Comb D- 7 771.6 0000 80.6 62.08 10 -9.73 8  30.71 15.05 96.46 -938.67 
14 15 1,408.9 79.950 14 24 Comb D- 0 709.8 0000 112.9 62.9 9 -8.42 8  29.10 14.26 91.42 -769.61 
14 15 1,408.9 79.950 14 24 Comb D- 1 423.0 0000 112.9 62.9 9 -8.42 8  29.10 14.26 91.42 -769.61 
14 15 1,408.9 79.950 14 24 Comb D- 2 725.7 0000 112.9 62.9 9 -8.42 8  29.10 14.26 91.42 -769.61 
14 15 1,408.9 79.950 14 24 Comb D- 3 754.2 0000 112.9 62.9 9 -8.42 8  29.10 14.26 91.42 -769.61 
14 15 1,408.9 79.950 14 24 Comb D- 4 743.2 0000 112.9 62.9 9 -8.42 8  29.10 14.26 91.42 -769.61 
14 15 1,408.9 79.950 14 24 Comb D- 5 743.5 0000 112.9 62.9 9 -8.42 8  29.10 14.26 91.42 -769.61 
14 15 1,408.9 79.950 14 24 Comb D- 6 502.3 0000 112.9 62.9 9 -8.42 8  29.10 14.26 91.42 -769.61 
14 15 1,408.9 79.950 14 24 Comb D- 7 710.2 0000 112.9 62.9 9 -8.42 8  29.10 14.26 91.42 -769.61 
15 16 1,532.8 74.559 15 24 Comb D- 0 500.3 0000 137.1 60.53 7 -6.85 8  27.14 13.3 85.25 -584.12 
15 16 1,532.8 74.559 15 24 Comb D- 1 555.0 0000 137.1 60.53 7 -6.85 8  27.14 13.3 85.25 -584.12 
15 16 1,532.8 74.559 15 24 Comb D- 2 502.8 0000 137.1 60.53 7 -6.85 8  27.14 13.3 85.25 -584.12 
15 16 1,532.8 74.559 15 24 Comb D- 3 511.2 0000 137.1 60.53 7 -6.85 8  27.14 13.3 85.25 -584.12 
15 16 1,532.8 74.559 15 24 Comb D- 4 506.0 0000 137.1 60.53 7 -6.85 8  27.14 13.3 85.25 -584.12 
15 16 1,532.8 74.559 15 24 Comb D- 5 509.2 0000 137.1 60.53 7 -6.85 8  27.14 13.3 85.25 -584.12 
15 16 1,532.8 74.559 15 24 Comb D- 6 571.3 0000 137.1 60.53 7 -6.85 8  27.14 13.3 85.25 -584.12 
15 16 1,532.8 74.559 15 24 Comb D- 7 505.6 0000 137.1 60.53 7 -6.85 8  27.14 13.3 85.25 -584.12 
16 17 1,622.1 71.060 16 24 Comb D- 0 551.0 0000 112.9 60.68 7 -5.99 8  25.86 12.68 81.25 -486.41 
16 17 1,622.1 71.060 16 24 Comb D- 1 619.4 0000 112.9 60.68 7 -5.99 8  25.86 12.68 81.25 -486.41 
16 17 1,622.1 71.060 16 24 Comb D- 2 562.4 0000 112.9 60.68 7 -5.99 8  25.86 12.68 81.25 -486.41 
16 17 1,622.1 71.060 16 24 Comb D- 3 559.6 0000 112.9 60.68 7 -5.99 8  25.86 12.68 81.25 -486.41 
16 17 1,622.1 71.060 16 24 Comb D- 4 560.3 0000 112.9 60.68 7 -5.99 8  25.86 12.68 81.25 -486.41 
16 17 1,622.1 71.060 16 24 Comb D- 5 577.4 0000 112.9 60.68 7 -5.99 8  25.86 12.68 81.25 -486.41 
16 17 1,622.1 71.060 16 24 Comb D- 6 662.0 0000 112.9 60.68 7 -5.99 8  25.86 12.68 81.25 -486.41 



DISR - C. See 33 of 46 9/28/2012 

N IR # Time   
(sec) 

Altitude 
(km) 

Cycle 
# 

# 
Cols Type Ave. DN Lamp Exp. 

(ms) 
Collect 

(s) 
# 

Rots 
Rots 
Act. 

# 
Regns 

Sat
? 

To Nadir 
(km) 

Resol. 
(km) 

1 Rot. 
(km) 

Annul. 
Ext. (km) 

16 17 1,622.1 71.060 16 24 Comb D- 7 560.0 0000 112.9 60.68 7 -5.99 8  25.86 12.68 81.25 -486.41 
17 18 1,711.7 67.959 17 24 Comb D- 0 579.9 0000 129.0 67.38 7 -6.16 8  24.74 12.12 77.71 -478.83 
17 18 1,711.7 67.959 17 24 Comb D- 1 647.6 0000 129.0 67.38 7 -6.16 8  24.74 12.12 77.71 -478.83 
17 18 1,711.7 67.959 17 24 Comb D- 2 602.6 0000 129.0 67.38 7 -6.16 8  24.74 12.12 77.71 -478.83 
17 18 1,711.7 67.959 17 24 Comb D- 3 597.3 0000 129.0 67.38 7 -6.16 8  24.74 12.12 77.71 -478.83 
17 18 1,711.7 67.959 17 24 Comb D- 4 594.3 0000 129.0 67.38 7 -6.16 8  24.74 12.12 77.71 -478.83 
17 18 1,711.7 67.959 17 24 Comb D- 5 590.8 0000 129.0 67.38 7 -6.16 8  24.74 12.12 77.71 -478.83 
17 18 1,711.7 67.959 17 24 Comb D- 6 664.1 0000 129.0 67.38 7 -6.16 8  24.74 12.12 77.71 -478.83 
17 18 1,711.7 67.959 17 24 Comb D- 7 576.8 0000 129.0 67.38 7 -6.16 8  24.74 12.12 77.71 -478.83 
18 19 1,802.5 65.151 18 24 Comb D- 0 616.4 0000 145.2 64.22 6 -5.12 8  23.71 11.62 74.5 -381.11 
18 19 1,802.5 65.151 18 24 Comb D- 1 703.9 0000 145.2 64.22 6 -5.12 8  23.71 11.62 74.5 -381.11 
18 19 1,802.5 65.151 18 24 Comb D- 2 632.4 0000 145.2 64.22 6 -5.12 8  23.71 11.62 74.5 -381.11 
18 19 1,802.5 65.151 18 24 Comb D- 3 620.6 0000 145.2 64.22 6 -5.12 8  23.71 11.62 74.5 -381.11 
18 19 1,802.5 65.151 18 24 Comb D- 4 619.8 0000 145.2 64.22 6 -5.12 8  23.71 11.62 74.5 -381.11 
18 19 1,802.5 65.151 18 24 Comb D- 5 619.6 0000 145.2 64.22 6 -5.12 8  23.71 11.62 74.5 -381.11 
18 19 1,802.5 65.151 18 24 Comb D- 6 721.1 0000 145.2 64.22 6 -5.12 8  23.71 11.62 74.5 -381.11 
18 19 1,802.5 65.151 18 24 Comb D- 7 620.0 0000 145.2 64.22 6 -5.12 8  23.71 11.62 74.5 -381.11 
19 20 1,897.7 62.529 19 4 Comb dwn 18,692.7 1110 8.1 2.83 1 -0.22 1  22.76 11.16 71.5 -15.62 
20 21 1,955.9 61.062 20 4 Comb dwn 25.6 0000 8.1 3 1 -0.22 1  22.22 10.89 69.82 -15.24 
21 22 1,959.4 60.975 20 2 Long down 28,597.1 0000 508.0 0.52 1 -0.04 1  22.19 10.88 69.72 -2.64 
22 23 1,989.7 60.237 21 4 Comb dwn 18,677.5 1110 8.1 3 1 -0.21 1  21.92 10.75 68.88 -14.63 
23 24 2,006.4 59.841 22 24 Comb D- 0 692.0 0000 209.7 63.53 5 -4.65 8  21.78 10.68 68.43 -317.92 
23 24 2,006.4 59.841 22 24 Comb D- 1 709.7 0000 209.7 63.53 5 -4.65 8  21.78 10.68 68.43 -317.92 
23 24 2,006.4 59.841 22 24 Comb D- 2 688.0 0000 209.7 63.53 5 -4.65 8  21.78 10.68 68.43 -317.92 
23 24 2,006.4 59.841 22 24 Comb D- 3 688.9 0000 209.7 63.53 5 -4.65 8  21.78 10.68 68.43 -317.92 
23 24 2,006.4 59.841 22 24 Comb D- 4 769.5 0000 209.7 63.53 5 -4.65 8  21.78 10.68 68.43 -317.92 
23 24 2,006.4 59.841 22 24 Comb D- 5 749.6 0000 209.7 63.53 5 -4.65 8  21.78 10.68 68.43 -317.92 
23 24 2,006.4 59.841 22 24 Comb D- 6 817.1 0000 209.7 63.53 5 -4.65 8  21.78 10.68 68.43 -317.92 
23 24 2,006.4 59.841 22 24 Comb D- 7 697.5 0000 209.7 63.53 5 -4.65 8  21.78 10.68 68.43 -317.92 
24 25 2,095.5 57.809 23 24 Comb D- 0 663.0 0000 185.5 68.05 5 -4.61 8  21.04 10.31 66.1 -304.85 
24 25 2,095.5 57.809 23 24 Comb D- 1 742.0 0000 185.5 68.05 5 -4.61 8  21.04 10.31 66.1 -304.85 
24 25 2,095.5 57.809 23 24 Comb D- 2 715.0 0000 185.5 68.05 5 -4.61 8  21.04 10.31 66.1 -304.85 
24 25 2,095.5 57.809 23 24 Comb D- 3 731.3 0000 185.5 68.05 5 -4.61 8  21.04 10.31 66.1 -304.85 
24 25 2,095.5 57.809 23 24 Comb D- 4 735.0 0000 185.5 68.05 5 -4.61 8  21.04 10.31 66.1 -304.85 
24 25 2,095.5 57.809 23 24 Comb D- 5 722.3 0000 185.5 68.05 5 -4.61 8  21.04 10.31 66.1 -304.85 
24 25 2,095.5 57.809 23 24 Comb D- 6 806.5 0000 185.5 68.05 5 -4.61 8  21.04 10.31 66.1 -304.85 
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24 25 2,095.5 57.809 23 24 Comb D- 7 677.5 0000 185.5 68.05 5 -4.61 8  21.04 10.31 66.1 -304.85 
25 26 2,229.0 55.012 24 24 Comb D- 0 774.4 0000 201.6 82.71 5 -4.25 8  20.02 9.81 62.9 -267.20 
25 26 2,229.0 55.012 24 24 Comb D- 1 858.0 0000 201.6 82.71 5 -4.25 8  20.02 9.81 62.9 -267.20 
25 26 2,229.0 55.012 24 24 Comb D- 2 780.2 0000 201.6 82.71 5 -4.25 8  20.02 9.81 62.9 -267.20 
25 26 2,229.0 55.012 24 24 Comb D- 3 766.3 0000 201.6 82.71 5 -4.25 8  20.02 9.81 62.9 -267.20 
25 26 2,229.0 55.012 24 24 Comb D- 4 782.4 0000 201.6 82.71 5 -4.25 8  20.02 9.81 62.9 -267.20 
25 26 2,229.0 55.012 24 24 Comb D- 5 783.9 0000 201.6 82.71 5 -4.25 8  20.02 9.81 62.9 -267.20 
25 26 2,229.0 55.012 24 24 Comb D- 6 884.1 0000 201.6 82.71 5 -4.25 8  20.02 9.81 62.9 -267.20 
25 26 2,229.0 55.012 24 24 Comb D- 7 765.8 0000 201.6 82.71 5 -4.25 8  20.02 9.81 62.9 -267.20 
26 27 2,320.6 53.229 25 24 Comb D- 0 861.9 0000 233.9 65.77 4 -3.10 8  19.37 9.5 60.86 -188.98 
26 27 2,320.6 53.229 25 24 Comb D- 1 969.5 0000 233.9 65.77 4 -3.10 8  19.37 9.5 60.86 -188.98 
26 27 2,320.6 53.229 25 24 Comb D- 2 875.5 0000 233.9 65.77 4 -3.10 8  19.37 9.5 60.86 -188.98 
26 27 2,320.6 53.229 25 24 Comb D- 3 862.8 0000 233.9 65.77 4 -3.10 8  19.37 9.5 60.86 -188.98 
26 27 2,320.6 53.229 25 24 Comb D- 4 861.2 0000 233.9 65.77 4 -3.10 8  19.37 9.5 60.86 -188.98 
26 27 2,320.6 53.229 25 24 Comb D- 5 855.1 0000 233.9 65.77 4 -3.10 8  19.37 9.5 60.86 -188.98 
26 27 2,320.6 53.229 25 24 Comb D- 6 960.8 0000 233.9 65.77 4 -3.10 8  19.37 9.5 60.86 -188.98 
26 27 2,320.6 53.229 25 24 Comb D- 7 855.2 0000 233.9 65.77 4 -3.10 8  19.37 9.5 60.86 -188.98 
27 28 2,410.0 51.592 26 24 Comb D- 0 918.9 0000 250.0 70.41 4 -3.11 8  18.78 9.2 58.99 -183.59 
27 28 2,410.0 51.592 26 24 Comb D- 1 1,013.6 0000 250.0 70.41 4 -3.11 8  18.78 9.2 58.99 -183.59 
27 28 2,410.0 51.592 26 24 Comb D- 2 920.4 0000 250.0 70.41 4 -3.11 8  18.78 9.2 58.99 -183.59 
27 28 2,410.0 51.592 26 24 Comb D- 3 914.0 0000 250.0 70.41 4 -3.11 8  18.78 9.2 58.99 -183.59 
27 28 2,410.0 51.592 26 24 Comb D- 4 912.2 0000 250.0 70.41 4 -3.11 8  18.78 9.2 58.99 -183.59 
27 28 2,410.0 51.592 26 24 Comb D- 5 912.0 0000 250.0 70.41 4 -3.11 8  18.78 9.2 58.99 -183.59 
27 28 2,410.0 51.592 26 24 Comb D- 6 1,018.7 0000 250.0 70.41 4 -3.11 8  18.78 9.2 58.99 -183.59 
27 28 2,410.0 51.592 26 24 Comb D- 7 914.4 0000 250.0 70.41 4 -3.11 8  18.78 9.2 58.99 -183.59 
28 29 2,509.2 49.865 27 4 Comb dwn 18,597.9 1110 8.1 4.54 1 -0.19 1  18.15 8.9 57.02 -10.90 
29 30 2,561.9 48.979 28 4 Comb dwn 26.4 0000 8.1 4.41 1 -0.20 1  17.83 8.74 56.01 -11.28 
30 31 2,566.7 48.897 28 2 Long down 14,489.3 0000 508.0 0.52 1 -0.02 1  17.80 8.72 55.91 -1.35 
31 32 2,588.3 48.545 29 4 Comb dwn 18,580.2 1110 8.1 4.29 1 -0.19 1  17.67 8.66 55.51 -10.57 
32 33 2,615.4 48.105 30 24 Comb D- 0 990.6 0000 516.1 69.45 4 -2.99 8  17.51 8.58 55.01 -164.68 
32 33 2,615.4 48.105 30 24 Comb D- 1 930.0 0000 516.1 69.45 4 -2.99 8  17.51 8.58 55.01 -164.68 
32 33 2,615.4 48.105 30 24 Comb D- 2 1,148.5 0000 516.1 69.45 4 -2.99 8  17.51 8.58 55.01 -164.68 
32 33 2,615.4 48.105 30 24 Comb D- 3 1,164.3 0000 516.1 69.45 4 -2.99 8  17.51 8.58 55.01 -164.68 
32 33 2,615.4 48.105 30 24 Comb D- 4 1,714.9 0000 516.1 69.45 4 -2.99 8  17.51 8.58 55.01 -164.68 
32 33 2,615.4 48.105 30 24 Comb D- 5 1,376.3 0000 516.1 69.45 4 -2.99 8  17.51 8.58 55.01 -164.68 
32 33 2,615.4 48.105 30 24 Comb D- 6 985.1 0000 516.1 69.45 4 -2.99 8  17.51 8.58 55.01 -164.68 
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32 33 2,615.4 48.105 30 24 Comb D- 7 1,696.7 0000 516.1 69.45 4 -2.99 8  17.51 8.58 55.01 -164.68 
33 34 2,705.7 46.687 31 24 Comb D- 0 1,760.1 0000 548.4 60.62 3 -2.73 8  16.99 8.33 53.38 -145.88 
33 34 2,705.7 46.687 31 24 Comb D- 1 978.6 0000 548.4 60.62 3 -2.73 8  16.99 8.33 53.38 -145.88 
33 34 2,705.7 46.687 31 24 Comb D- 2 1,348.3 0000 548.4 60.62 3 -2.73 8  16.99 8.33 53.38 -145.88 
33 34 2,705.7 46.687 31 24 Comb D- 3 1,965.8 0000 548.4 60.62 3 -2.73 8  16.99 8.33 53.38 -145.88 
33 34 2,705.7 46.687 31 24 Comb D- 4 2,025.0 0000 548.4 60.62 3 -2.73 8  16.99 8.33 53.38 -145.88 
33 34 2,705.7 46.687 31 24 Comb D- 5 1,953.4 0000 548.4 60.62 3 -2.73 8  16.99 8.33 53.38 -145.88 
33 34 2,705.7 46.687 31 24 Comb D- 6 1,021.4 0000 548.4 60.62 3 -2.73 8  16.99 8.33 53.38 -145.88 
33 34 2,705.7 46.687 31 24 Comb D- 7 1,802.2 0000 548.4 60.62 3 -2.73 8  16.99 8.33 53.38 -145.88 
34 35 2,794.3 45.364 32 24 Comb D- 0 1,644.8 0000 516.1 66.38 4 -3.22 8  16.51 8.09 51.87 -167.07 
34 35 2,794.3 45.364 32 24 Comb D- 1 833.6 0000 516.1 66.38 4 -3.22 8  16.51 8.09 51.87 -167.07 
34 35 2,794.3 45.364 32 24 Comb D- 2 1,643.7 0000 516.1 66.38 4 -3.22 8  16.51 8.09 51.87 -167.07 
34 35 2,794.3 45.364 32 24 Comb D- 3 1,624.4 0000 516.1 66.38 4 -3.22 8  16.51 8.09 51.87 -167.07 
34 35 2,794.3 45.364 32 24 Comb D- 4 1,607.6 0000 516.1 66.38 4 -3.22 8  16.51 8.09 51.87 -167.07 
34 35 2,794.3 45.364 32 24 Comb D- 5 1,616.9 0000 516.1 66.38 4 -3.22 8  16.51 8.09 51.87 -167.07 
34 35 2,794.3 45.364 32 24 Comb D- 6 912.0 0000 516.1 66.38 4 -3.22 8  16.51 8.09 51.87 -167.07 
34 35 2,794.3 45.364 32 24 Comb D- 7 1,624.5 0000 516.1 66.38 4 -3.22 8  16.51 8.09 51.87 -167.07 
35 36 2,885.4 44.052 33 24 Comb D- 0 1,553.6 0000 677.4 61.44 2 -2.66 8  16.03 7.86 50.37 -133.83 
35 36 2,885.4 44.052 33 24 Comb D- 1 1,079.7 0000 677.4 61.44 2 -2.66 8  16.03 7.86 50.37 -133.83 
35 36 2,885.4 44.052 33 24 Comb D- 2 1,584.2 0000 677.4 61.44 2 -2.66 8  16.03 7.86 50.37 -133.83 
35 36 2,885.4 44.052 33 24 Comb D- 3 2,053.9 0000 677.4 61.44 2 -2.66 8  16.03 7.86 50.37 -133.83 
35 36 2,885.4 44.052 33 24 Comb D- 4 2,189.6 0000 677.4 61.44 2 -2.66 8  16.03 7.86 50.37 -133.83 
35 36 2,885.4 44.052 33 24 Comb D- 5 2,038.3 0000 677.4 61.44 2 -2.66 8  16.03 7.86 50.37 -133.83 
35 36 2,885.4 44.052 33 24 Comb D- 6 1,119.4 0000 677.4 61.44 2 -2.66 8  16.03 7.86 50.37 -133.83 
35 36 2,885.4 44.052 33 24 Comb D- 7 1,502.3 0000 677.4 61.44 2 -2.66 8  16.03 7.86 50.37 -133.83 
36 37 2,975.5 42.807 34 24 Comb D- 0 1,594.7 0000 290.3 70.83 4 -2.87 8  15.58 7.64 48.95 -140.34 
36 37 2,975.5 42.807 34 24 Comb D- 1 888.4 0000 290.3 70.83 4 -2.87 8  15.58 7.64 48.95 -140.34 
36 37 2,975.5 42.807 34 24 Comb D- 2 1,666.7 0000 290.3 70.83 4 -2.87 8  15.58 7.64 48.95 -140.34 
36 37 2,975.5 42.807 34 24 Comb D- 3 1,679.2 0000 290.3 70.83 4 -2.87 8  15.58 7.64 48.95 -140.34 
36 37 2,975.5 42.807 34 24 Comb D- 4 1,677.0 0000 290.3 70.83 4 -2.87 8  15.58 7.64 48.95 -140.34 
36 37 2,975.5 42.807 34 24 Comb D- 5 1,659.5 0000 290.3 70.83 4 -2.87 8  15.58 7.64 48.95 -140.34 
36 37 2,975.5 42.807 34 24 Comb D- 6 919.6 0000 290.3 70.83 4 -2.87 8  15.58 7.64 48.95 -140.34 
36 37 2,975.5 42.807 34 24 Comb D- 7 1,368.5 0000 290.3 70.83 4 -2.87 8  15.58 7.64 48.95 -140.34 
37 38 3,115.4 40.959 35 24 Comb D- 0 1,642.5 0000 491.9 66.27 4 -2.69 8  14.91 7.31 46.83 -126.14 
37 38 3,115.4 40.959 35 24 Comb D- 1 891.4 0000 491.9 66.27 4 -2.69 8  14.91 7.31 46.83 -126.14 
37 38 3,115.4 40.959 35 24 Comb D- 2 1,536.2 0000 491.9 66.27 4 -2.69 8  14.91 7.31 46.83 -126.14 



DISR - C. See 36 of 46 9/28/2012 

N IR # Time   
(sec) 

Altitude 
(km) 

Cycle 
# 

# 
Cols Type Ave. DN Lamp Exp. 

(ms) 
Collect 

(s) 
# 

Rots 
Rots 
Act. 

# 
Regns 

Sat
? 

To Nadir 
(km) 

Resol. 
(km) 

1 Rot. 
(km) 

Annul. 
Ext. (km) 

37 38 3,115.4 40.959 35 24 Comb D- 3 1,563.7 0000 491.9 66.27 4 -2.69 8  14.91 7.31 46.83 -126.14 
37 38 3,115.4 40.959 35 24 Comb D- 4 1,569.3 0000 491.9 66.27 4 -2.69 8  14.91 7.31 46.83 -126.14 
37 38 3,115.4 40.959 35 24 Comb D- 5 1,553.1 0000 491.9 66.27 4 -2.69 8  14.91 7.31 46.83 -126.14 
37 38 3,115.4 40.959 35 24 Comb D- 6 847.9 0000 491.9 66.27 4 -2.69 8  14.91 7.31 46.83 -126.14 
37 38 3,115.4 40.959 35 24 Comb D- 7 1,531.0 0000 491.9 66.27 4 -2.69 8  14.91 7.31 46.83 -126.14 
38 39 3,205.0 39.836 36 24 Comb D- 0 1,611.1 0000 508.0 68.57 4 -2.64 8  14.50 7.11 45.55 -120.35 
38 39 3,205.0 39.836 36 24 Comb D- 1 913.3 0000 508.0 68.57 4 -2.64 8  14.50 7.11 45.55 -120.35 
38 39 3,205.0 39.836 36 24 Comb D- 2 1,695.7 0000 508.0 68.57 4 -2.64 8  14.50 7.11 45.55 -120.35 
38 39 3,205.0 39.836 36 24 Comb D- 3 1,556.1 0000 508.0 68.57 4 -2.64 8  14.50 7.11 45.55 -120.35 
38 39 3,205.0 39.836 36 24 Comb D- 4 1,551.1 0000 508.0 68.57 4 -2.64 8  14.50 7.11 45.55 -120.35 
38 39 3,205.0 39.836 36 24 Comb D- 5 1,605.7 0000 508.0 68.57 4 -2.64 8  14.50 7.11 45.55 -120.35 
38 39 3,205.0 39.836 36 24 Comb D- 6 905.5 0000 508.0 68.57 4 -2.64 8  14.50 7.11 45.55 -120.35 
38 39 3,205.0 39.836 36 24 Comb D- 7 1,574.5 0000 508.0 68.57 4 -2.64 8  14.50 7.11 45.55 -120.35 
39 40 3,295.3 38.729 37 24 Comb D- 0 1,604.6 0000 524.2 70.79 4 -3.01 8  14.10 6.91 44.28 -133.31 
39 40 3,295.3 38.729 37 24 Comb D- 1 895.1 0000 524.2 70.79 4 -3.01 8  14.10 6.91 44.28 -133.31 
39 40 3,295.3 38.729 37 24 Comb D- 2 1,666.9 0000 524.2 70.79 4 -3.01 8  14.10 6.91 44.28 -133.31 
39 40 3,295.3 38.729 37 24 Comb D- 3 1,589.1 0000 524.2 70.79 4 -3.01 8  14.10 6.91 44.28 -133.31 
39 40 3,295.3 38.729 37 24 Comb D- 4 1,586.6 0000 524.2 70.79 4 -3.01 8  14.10 6.91 44.28 -133.31 
39 40 3,295.3 38.729 37 24 Comb D- 5 1,696.0 0000 524.2 70.79 4 -3.01 8  14.10 6.91 44.28 -133.31 
39 40 3,295.3 38.729 37 24 Comb D- 6 941.5 0000 524.2 70.79 4 -3.01 8  14.10 6.91 44.28 -133.31 
39 40 3,295.3 38.729 37 24 Comb D- 7 1,656.9 0000 524.2 70.79 4 -3.01 8  14.10 6.91 44.28 -133.31 
40 41 3,383.8 37.685 38 24 Comb D- 0 1,656.4 0000 298.4 72.96 4 -3.14 8  13.72 6.72 43.09 -135.28 
40 41 3,383.8 37.685 38 24 Comb D- 1 910.7 0000 298.4 72.96 4 -3.14 8  13.72 6.72 43.09 -135.28 
40 41 3,383.8 37.685 38 24 Comb D- 2 1,654.8 0000 298.4 72.96 4 -3.14 8  13.72 6.72 43.09 -135.28 
40 41 3,383.8 37.685 38 24 Comb D- 3 1,681.1 0000 298.4 72.96 4 -3.14 8  13.72 6.72 43.09 -135.28 
40 41 3,383.8 37.685 38 24 Comb D- 4 1,645.6 0000 298.4 72.96 4 -3.14 8  13.72 6.72 43.09 -135.28 
40 41 3,383.8 37.685 38 24 Comb D- 5 1,679.4 0000 298.4 72.96 4 -3.14 8  13.72 6.72 43.09 -135.28 
40 41 3,383.8 37.685 38 24 Comb D- 6 953.5 0000 298.4 72.96 4 -3.14 8  13.72 6.72 43.09 -135.28 
40 41 3,383.8 37.685 38 24 Comb D- 7 1,711.0 0000 298.4 72.96 4 -3.14 8  13.72 6.72 43.09 -135.28 
41 42 3,475.4 36.636 39 24 Comb D- 0 1,752.0 0000 306.4 77.7 4 -3.05 8  13.33 6.54 41.89 -127.80 
41 42 3,475.4 36.636 39 24 Comb D- 1 935.8 0000 306.4 77.7 4 -3.05 8  13.33 6.54 41.89 -127.80 
41 42 3,475.4 36.636 39 24 Comb D- 2 1,690.9 0000 306.4 77.7 4 -3.05 8  13.33 6.54 41.89 -127.80 
41 42 3,475.4 36.636 39 24 Comb D- 3 1,682.1 0000 306.4 77.7 4 -3.05 8  13.33 6.54 41.89 -127.80 
41 42 3,475.4 36.636 39 24 Comb D- 4 1,716.5 0000 306.4 77.7 4 -3.05 8  13.33 6.54 41.89 -127.80 
41 42 3,475.4 36.636 39 24 Comb D- 5 1,741.8 0000 306.4 77.7 4 -3.05 8  13.33 6.54 41.89 -127.80 
41 42 3,475.4 36.636 39 24 Comb D- 6 951.8 0000 306.4 77.7 4 -3.05 8  13.33 6.54 41.89 -127.80 
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41 42 3,475.4 36.636 39 24 Comb D- 7 1,653.0 0000 306.4 77.7 4 -3.05 8  13.33 6.54 41.89 -127.80 
42 43 3,566.2 35.631 40 24 Comb D- 0 1,756.8 0000 314.5 76.52 4 -2.78 8  12.97 6.36 40.74 -113.28 
42 43 3,566.2 35.631 40 24 Comb D- 1 990.5 0000 314.5 76.52 4 -2.78 8  12.97 6.36 40.74 -113.28 
42 43 3,566.2 35.631 40 24 Comb D- 2 1,722.8 0000 314.5 76.52 4 -2.78 8  12.97 6.36 40.74 -113.28 
42 43 3,566.2 35.631 40 24 Comb D- 3 1,730.0 0000 314.5 76.52 4 -2.78 8  12.97 6.36 40.74 -113.28 
42 43 3,566.2 35.631 40 24 Comb D- 4 1,720.5 0000 314.5 76.52 4 -2.78 8  12.97 6.36 40.74 -113.28 
42 43 3,566.2 35.631 40 24 Comb D- 5 1,735.2 0000 314.5 76.52 4 -2.78 8  12.97 6.36 40.74 -113.28 
42 43 3,566.2 35.631 40 24 Comb D- 6 968.1 0000 314.5 76.52 4 -2.78 8  12.97 6.36 40.74 -113.28 
42 43 3,566.2 35.631 40 24 Comb D- 7 1,756.7 0000 314.5 76.52 4 -2.78 8  12.97 6.36 40.74 -113.28 
43 44 3,656.0 34.675 41 24 Comb D- 0 1,814.2 0000 596.7 79.08 4 -3.10 8  12.62 6.19 39.65 -122.85 
43 44 3,656.0 34.675 41 24 Comb D- 1 876.9 0000 596.7 79.08 4 -3.10 8  12.62 6.19 39.65 -122.85 
43 44 3,656.0 34.675 41 24 Comb D- 2 1,812.4 0000 596.7 79.08 4 -3.10 8  12.62 6.19 39.65 -122.85 
43 44 3,656.0 34.675 41 24 Comb D- 3 1,796.7 0000 596.7 79.08 4 -3.10 8  12.62 6.19 39.65 -122.85 
43 44 3,656.0 34.675 41 24 Comb D- 4 1,777.8 0000 596.7 79.08 4 -3.10 8  12.62 6.19 39.65 -122.85 
43 44 3,656.0 34.675 41 24 Comb D- 5 1,781.1 0000 596.7 79.08 4 -3.10 8  12.62 6.19 39.65 -122.85 
43 44 3,656.0 34.675 41 24 Comb D- 6 975.0 0000 596.7 79.08 4 -3.10 8  12.62 6.19 39.65 -122.85 
43 44 3,656.0 34.675 41 24 Comb D- 7 1,800.5 0000 596.7 79.08 4 -3.10 8  12.62 6.19 39.65 -122.85 
44 45 3,796.3 33.222 42 24 Comb D- 0 1,870.3 0000 620.9 62.38 3 -2.22 8  12.09 5.93 37.99 -84.17 
44 45 3,796.3 33.222 42 24 Comb D- 1 1,012.9 0000 620.9 62.38 3 -2.22 8  12.09 5.93 37.99 -84.17 
44 45 3,796.3 33.222 42 24 Comb D- 2 1,794.4 0000 620.9 62.38 3 -2.22 8  12.09 5.93 37.99 -84.17 
44 45 3,796.3 33.222 42 24 Comb D- 3 1,821.9 0000 620.9 62.38 3 -2.22 8  12.09 5.93 37.99 -84.17 
44 45 3,796.3 33.222 42 24 Comb D- 4 1,836.8 0000 620.9 62.38 3 -2.22 8  12.09 5.93 37.99 -84.17 
44 45 3,796.3 33.222 42 24 Comb D- 5 1,881.5 0000 620.9 62.38 3 -2.22 8  12.09 5.93 37.99 -84.17 
44 45 3,796.3 33.222 42 24 Comb D- 6 1,011.1 0000 620.9 62.38 3 -2.22 8  12.09 5.93 37.99 -84.17 
44 45 3,796.3 33.222 42 24 Comb D- 7 1,838.3 0000 620.9 62.38 3 -2.22 8  12.09 5.93 37.99 -84.17 
45 46 3,885.1 32.330 43 24 Comb D- 0 2,002.9 0000 645.1 64 3 -1.75 8  11.77 5.77 36.97 -64.53 
45 46 3,885.1 32.330 43 24 Comb D- 1 1,087.3 0000 645.1 64 3 -1.75 8  11.77 5.77 36.97 -64.53 
45 46 3,885.1 32.330 43 24 Comb D- 2 1,807.7 0000 645.1 64 3 -1.75 8  11.77 5.77 36.97 -64.53 
45 46 3,885.1 32.330 43 24 Comb D- 3 1,799.6 0000 645.1 64 3 -1.75 8  11.77 5.77 36.97 -64.53 
45 46 3,885.1 32.330 43 24 Comb D- 4 1,781.4 0000 645.1 64 3 -1.75 8  11.77 5.77 36.97 -64.53 
45 46 3,885.1 32.330 43 24 Comb D- 5 1,744.4 0000 645.1 64 3 -1.75 8  11.77 5.77 36.97 -64.53 
45 46 3,885.1 32.330 43 24 Comb D- 6 1,026.9 0000 645.1 64 3 -1.75 8  11.77 5.77 36.97 -64.53 
45 46 3,885.1 32.330 43 24 Comb D- 7 1,976.5 0000 645.1 64 3 -1.75 8  11.77 5.77 36.97 -64.53 
46 47 3,976.2 31.445 44 24 Comb D- 0 1,732.0 0000 362.9 64.13 3 -2.72 8  11.45 5.61 35.96 -97.67 
46 47 3,976.2 31.445 44 24 Comb D- 1 733.6 0000 362.9 64.13 3 -2.72 8  11.45 5.61 35.96 -97.67 
46 47 3,976.2 31.445 44 24 Comb D- 2 2,051.2 0000 362.9 64.13 3 -2.72 8  11.45 5.61 35.96 -97.67 
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46 47 3,976.2 31.445 44 24 Comb D- 3 2,176.7 0000 362.9 64.13 3 -2.72 8  11.45 5.61 35.96 -97.67 
46 47 3,976.2 31.445 44 24 Comb D- 4 2,084.1 0000 362.9 64.13 3 -2.72 8  11.45 5.61 35.96 -97.67 
46 47 3,976.2 31.445 44 24 Comb D- 5 1,858.0 0000 362.9 64.13 3 -2.72 8  11.45 5.61 35.96 -97.67 
46 47 3,976.2 31.445 44 24 Comb D- 6 897.0 0000 362.9 64.13 3 -2.72 8  11.45 5.61 35.96 -97.67 
46 47 3,976.2 31.445 44 24 Comb D- 7 1,616.2 0000 362.9 64.13 3 -2.72 8  11.45 5.61 35.96 -97.67 
47 48 4,065.4 30.595 45 24 Comb D- 0 2,070.2 0000 677.4 66.2 3 -2.51 8  11.14 5.46 34.98 -87.89 
47 48 4,065.4 30.595 45 24 Comb D- 1 1,074.0 0000 677.4 66.2 3 -2.51 8  11.14 5.46 34.98 -87.89 
47 48 4,065.4 30.595 45 24 Comb D- 2 1,750.2 0000 677.4 66.2 3 -2.51 8  11.14 5.46 34.98 -87.89 
47 48 4,065.4 30.595 45 24 Comb D- 3 1,820.0 0000 677.4 66.2 3 -2.51 8  11.14 5.46 34.98 -87.89 
47 48 4,065.4 30.595 45 24 Comb D- 4 1,917.5 0000 677.4 66.2 3 -2.51 8  11.14 5.46 34.98 -87.89 
47 48 4,065.4 30.595 45 24 Comb D- 5 2,067.1 0000 677.4 66.2 3 -2.51 8  11.14 5.46 34.98 -87.89 
47 48 4,065.4 30.595 45 24 Comb D- 6 1,191.7 0000 677.4 66.2 3 -2.51 8  11.14 5.46 34.98 -87.89 
47 48 4,065.4 30.595 45 24 Comb D- 7 2,101.0 0000 677.4 66.2 3 -2.51 8  11.14 5.46 34.98 -87.89 
48 49 4,155.7 29.757 46 24 Comb D- 0 2,113.7 0000 693.5 67.89 3 -1.87 8  10.83 5.31 34.03 -63.67 
48 49 4,155.7 29.757 46 24 Comb D- 1 1,120.8 0000 693.5 67.89 3 -1.87 8  10.83 5.31 34.03 -63.67 
48 49 4,155.7 29.757 46 24 Comb D- 2 1,925.6 0000 693.5 67.89 3 -1.87 8  10.83 5.31 34.03 -63.67 
48 49 4,155.7 29.757 46 24 Comb D- 3 1,847.8 0000 693.5 67.89 3 -1.87 8  10.83 5.31 34.03 -63.67 
48 49 4,155.7 29.757 46 24 Comb D- 4 1,920.1 0000 693.5 67.89 3 -1.87 8  10.83 5.31 34.03 -63.67 
48 49 4,155.7 29.757 46 24 Comb D- 5 2,019.3 0000 693.5 67.89 3 -1.87 8  10.83 5.31 34.03 -63.67 
48 49 4,155.7 29.757 46 24 Comb D- 6 1,137.6 0000 693.5 67.89 3 -1.87 8  10.83 5.31 34.03 -63.67 
48 49 4,155.7 29.757 46 24 Comb D- 7 2,094.6 0000 693.5 67.89 3 -1.87 8  10.83 5.31 34.03 -63.67 
49 50 4,245.3 28.946 47 24 Comb D- 0 1,999.7 0000 387.1 70.73 3 -2.41 8  10.54 5.16 33.1 -79.81 
49 50 4,245.3 28.946 47 24 Comb D- 1 1,065.8 0000 387.1 70.73 3 -2.41 8  10.54 5.16 33.1 -79.81 
49 50 4,245.3 28.946 47 24 Comb D- 2 1,895.1 0000 387.1 70.73 3 -2.41 8  10.54 5.16 33.1 -79.81 
49 50 4,245.3 28.946 47 24 Comb D- 3 2,037.0 0000 387.1 70.73 3 -2.41 8  10.54 5.16 33.1 -79.81 
49 50 4,245.3 28.946 47 24 Comb D- 4 2,089.8 0000 387.1 70.73 3 -2.41 8  10.54 5.16 33.1 -79.81 
49 50 4,245.3 28.946 47 24 Comb D- 5 2,144.2 0000 387.1 70.73 3 -2.41 8  10.54 5.16 33.1 -79.81 
49 50 4,245.3 28.946 47 24 Comb D- 6 1,185.5 0000 387.1 70.73 3 -2.41 8  10.54 5.16 33.1 -79.81 
49 50 4,245.3 28.946 47 24 Comb D- 7 2,013.9 0000 387.1 70.73 3 -2.41 8  10.54 5.16 33.1 -79.81 
50 51 4,337.1 28.133 48 24 Comb D- 0 2,006.9 0000 725.8 72.49 3 -2.07 8  10.24 5.02 32.17 -66.47 
50 51 4,337.1 28.133 48 24 Comb D- 1 1,069.5 0000 725.8 72.49 3 -2.07 8  10.24 5.02 32.17 -66.47 
50 51 4,337.1 28.133 48 24 Comb D- 2 1,957.2 0000 725.8 72.49 3 -2.07 8  10.24 5.02 32.17 -66.47 
50 51 4,337.1 28.133 48 24 Comb D- 3 1,996.5 0000 725.8 72.49 3 -2.07 8  10.24 5.02 32.17 -66.47 
50 51 4,337.1 28.133 48 24 Comb D- 4 2,007.0 0000 725.8 72.49 3 -2.07 8  10.24 5.02 32.17 -66.47 
50 51 4,337.1 28.133 48 24 Comb D- 5 2,022.9 0000 725.8 72.49 3 -2.07 8  10.24 5.02 32.17 -66.47 
50 51 4,337.1 28.133 48 24 Comb D- 6 1,120.6 0000 725.8 72.49 3 -2.07 8  10.24 5.02 32.17 -66.47 
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50 51 4,337.1 28.133 48 24 Comb D- 7 2,052.4 0000 725.8 72.49 3 -2.07 8  10.24 5.02 32.17 -66.47 
51 52 4,861.1 23.830 50 24 Comb D- 0 2,791.1 0000 1032.2 65.72 2 -1.95 8  8.67 4.25 27.25 -53.23 
51 52 4,861.1 23.830 50 24 Comb D- 1 1,692.3 0000 1032.2 65.72 2 -1.95 8  8.67 4.25 27.25 -53.23 
51 52 4,861.1 23.830 50 24 Comb D- 2 3,067.3 0000 1032.2 65.72 2 -1.95 8  8.67 4.25 27.25 -53.23 
51 52 4,861.1 23.830 50 24 Comb D- 3 2,805.1 0000 1032.2 65.72 2 -1.95 8  8.67 4.25 27.25 -53.23 
51 52 4,861.1 23.830 50 24 Comb D- 4 2,426.4 0000 1032.2 65.72 2 -1.95 8  8.67 4.25 27.25 -53.23 
51 52 4,861.1 23.830 50 24 Comb D- 5 2,193.5 0000 1032.2 65.72 2 -1.95 8  8.67 4.25 27.25 -53.23 
51 52 4,861.1 23.830 50 24 Comb D- 6 1,298.3 0000 1032.2 65.72 2 -1.95 8  8.67 4.25 27.25 -53.23 
51 52 4,861.1 23.830 50 24 Comb D- 7 2,432.7 0000 1032.2 65.72 2 -1.95 8  8.67 4.25 27.25 -53.23 
52 53 5,199.2 21.260 51 24 Comb D- 0 2,274.4 0000 580.6 69.54 2 -2.01 8  7.74 3.79 24.31 -48.89 
52 53 5,199.2 21.260 51 24 Comb D- 1 1,331.5 0000 580.6 69.54 2 -2.01 8  7.74 3.79 24.31 -48.89 
52 53 5,199.2 21.260 51 24 Comb D- 2 2,843.3 0000 580.6 69.54 2 -2.01 8  7.74 3.79 24.31 -48.89 
52 53 5,199.2 21.260 51 24 Comb D- 3 3,216.8 0000 580.6 69.54 2 -2.01 8  7.74 3.79 24.31 -48.89 
52 53 5,199.2 21.260 51 24 Comb D- 4 3,107.3 0000 580.6 69.54 2 -2.01 8  7.74 3.79 24.31 -48.89 
52 53 5,199.2 21.260 51 24 Comb D- 5 2,918.5 0000 580.6 69.54 2 -2.01 8  7.74 3.79 24.31 -48.89 
52 53 5,199.2 21.260 51 24 Comb D- 6 1,399.2 0000 580.6 69.54 2 -2.01 8  7.74 3.79 24.31 -48.89 
52 53 5,199.2 21.260 51 24 Comb D- 7 2,276.0 0000 580.6 69.54 2 -2.01 8  7.74 3.79 24.31 -48.89 
53 58 5,538.2 18.841 52 2 DLIS 401.5 0000 129.0 0.6 1 -0.02 1  6.86 3.36 21.54 -0.34 
54 59 5,538.9 18.836 52 2 DLIS 409.2 0000 129.0 0.6 1 -0.02 1  6.86 3.36 21.54 -0.34 
55 60 5,539.6 18.831 52 2 DLIS 401.9 0000 129.0 0.6 1 -0.02 1  6.85 3.36 21.53 -0.34 
56 65 5,543.0 18.806 52 2 DLIS 392.6 0000 129.0 0.6 1 -0.02 1  6.84 3.35 21.5 -0.34 
57 68 5,545.0 18.792 52 2 DLIS 374.7 0000 129.0 0.6 1 -0.02 1  6.84 3.35 21.49 -0.34 
58 69 5,545.7 18.787 52 2 DLIS 370.7 0000 129.0 0.6 1 -0.02 1  6.84 3.35 21.48 -0.34 
59 71 5,547.1 18.778 52 2 DLIS 371.9 0000 129.0 0.6 1 -0.02 1  6.83 3.35 21.47 -0.34 
60 72 5,547.8 18.773 52 2 DLIS 365.4 0000 129.0 0.6 1 -0.02 1  6.83 3.35 21.47 -0.34 
61 75 5,549.8 18.760 52 2 DLIS 355.1 0000 129.0 0.6 1 -0.02 1  6.83 3.35 21.45 -0.34 
62 78 5,551.9 18.746 52 2 DLIS 286.2 0000 129.0 0.6 1 -0.02 1  6.82 3.34 21.44 -0.34 
63 79 5,552.6 18.741 52 2 DLIS 293.9 0000 129.0 0.6 1 -0.02 1  6.82 3.34 21.43 -0.34 
64 82 5,554.6 18.726 52 2 DLIS 295.4 0000 129.0 0.6 1 -0.02 1  6.82 3.34 21.41 -0.34 
65 85 5,556.7 18.710 52 2 DLIS 275.3 0000 129.0 0.6 1 -0.02 1  6.81 3.34 21.39 -0.34 
66 86 5,557.4 18.706 52 2 DLIS 264.2 0000 129.0 0.6 1 -0.02 1  6.81 3.34 21.39 -0.34 
67 88 5,558.7 18.696 52 2 DLIS 270.7 0000 129.0 0.6 1 -0.02 1  6.80 3.34 21.38 -0.34 
68 89 5,559.4 18.692 52 2 DLIS 275.4 0000 129.0 0.6 1 -0.02 1  6.80 3.33 21.37 -0.34 
69 91 5,560.8 18.682 52 2 DLIS 287.0 0000 129.0 0.6 1 -0.02 1  6.80 3.33 21.36 -0.34 
70 92 5,561.5 18.677 52 2 DLIS 304.8 0000 129.0 0.6 1 -0.02 1  6.80 3.33 21.36 -0.34 
71 95 5,563.5 18.663 52 2 DLIS 325.8 0000 129.0 0.6 1 -0.02 1  6.79 3.33 21.34 -0.34 
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72 96 5,564.2 18.658 52 2 DLIS 306.6 0000 129.0 0.6 1 -0.02 1  6.79 3.33 21.33 -0.34 
73 99 5,566.3 18.643 52 2 DLIS 299.2 0000 129.0 0.6 1 -0.02 1  6.79 3.33 21.32 -0.35 
74 102 5,568.3 18.628 52 2 DLIS 302.0 0000 129.0 0.6 1 -0.02 1  6.78 3.32 21.3 -0.35 
75 103 5,569.0 18.623 52 2 DLIS 306.2 0000 129.0 0.6 1 -0.02 1  6.78 3.32 21.29 -0.35 
76 105 5,570.4 18.613 52 2 DLIS 318.5 0000 129.0 0.6 1 -0.02 1  6.77 3.32 21.28 -0.36 
77 106 5,727.2 17.540 54 24 Comb D- 0 2,542.6 0000 580.6 66.03 2 -1.69 8  6.38 3.13 20.06 -33.91 
77 106 5,727.2 17.540 54 24 Comb D- 1 1,264.2 0000 580.6 66.03 2 -1.69 8  6.38 3.13 20.06 -33.91 
77 106 5,727.2 17.540 54 24 Comb D- 2 2,729.8 0000 580.6 66.03 2 -1.69 8  6.38 3.13 20.06 -33.91 
77 106 5,727.2 17.540 54 24 Comb D- 3 2,460.5 0000 580.6 66.03 2 -1.69 8  6.38 3.13 20.06 -33.91 
77 106 5,727.2 17.540 54 24 Comb D- 4 2,113.8 0000 580.6 66.03 2 -1.69 8  6.38 3.13 20.06 -33.91 
77 106 5,727.2 17.540 54 24 Comb D- 5 2,117.6 0000 580.6 66.03 2 -1.69 8  6.38 3.13 20.06 -33.91 
77 106 5,727.2 17.540 54 24 Comb D- 6 1,184.7 0000 580.6 66.03 2 -1.69 8  6.38 3.13 20.06 -33.91 
77 106 5,727.2 17.540 54 24 Comb D- 7 2,269.7 0000 580.6 66.03 2 -1.69 8  6.38 3.13 20.06 -33.91 
78 107 6,069.5 15.278 55 24 Comb D- 0 2,042.0 0000 516.1 61.87 2 -1.50 8  5.56 2.73 17.47 -26.26 
78 107 6,069.5 15.278 55 24 Comb D- 1 1,355.9 0000 516.1 61.87 2 -1.50 8  5.56 2.73 17.47 -26.26 
78 107 6,069.5 15.278 55 24 Comb D- 2 2,533.3 0000 516.1 61.87 2 -1.50 8  5.56 2.73 17.47 -26.26 
78 107 6,069.5 15.278 55 24 Comb D- 3 2,284.9 0000 516.1 61.87 2 -1.50 8  5.56 2.73 17.47 -26.26 
78 107 6,069.5 15.278 55 24 Comb D- 4 1,982.5 0000 516.1 61.87 2 -1.50 8  5.56 2.73 17.47 -26.26 
78 107 6,069.5 15.278 55 24 Comb D- 5 1,897.8 0000 516.1 61.87 2 -1.50 8  5.56 2.73 17.47 -26.26 
78 107 6,069.5 15.278 55 24 Comb D- 6 1,024.7 0000 516.1 61.87 2 -1.50 8  5.56 2.73 17.47 -26.26 
78 107 6,069.5 15.278 55 24 Comb D- 7 1,937.2 0000 516.1 61.87 2 -1.50 8  5.56 2.73 17.47 -26.26 
79 108 6,408.9 13.149 56 24 Comb D- 0 2,313.5 0000 548.4 63.69 2 -1.61 8  4.79 2.35 15.03 -24.26 
79 108 6,408.9 13.149 56 24 Comb D- 1 1,370.8 0000 548.4 63.69 2 -1.61 8  4.79 2.35 15.03 -24.26 
79 108 6,408.9 13.149 56 24 Comb D- 2 2,484.7 0000 548.4 63.69 2 -1.61 8  4.79 2.35 15.03 -24.26 
79 108 6,408.9 13.149 56 24 Comb D- 3 2,403.7 0000 548.4 63.69 2 -1.61 8  4.79 2.35 15.03 -24.26 
79 108 6,408.9 13.149 56 24 Comb D- 4 2,310.7 0000 548.4 63.69 2 -1.61 8  4.79 2.35 15.03 -24.26 
79 108 6,408.9 13.149 56 24 Comb D- 5 1,993.5 0000 548.4 63.69 2 -1.61 8  4.79 2.35 15.03 -24.26 
79 108 6,408.9 13.149 56 24 Comb D- 6 1,107.6 0000 548.4 63.69 2 -1.61 8  4.79 2.35 15.03 -24.26 
79 108 6,408.9 13.149 56 24 Comb D- 7 2,094.1 0000 548.4 63.69 2 -1.61 8  4.79 2.35 15.03 -24.26 
80 109 6,737.6 11.173 57 24 Comb D- 0 2,003.6 0000 1048.3 68.65 2 -1.53 8  4.07 1.99 12.78 -19.53 
80 109 6,737.6 11.173 57 24 Comb D- 1 1,077.2 0000 1048.3 68.65 2 -1.53 8  4.07 1.99 12.78 -19.53 
80 109 6,737.6 11.173 57 24 Comb D- 2 2,094.6 0000 1048.3 68.65 2 -1.53 8  4.07 1.99 12.78 -19.53 
80 109 6,737.6 11.173 57 24 Comb D- 3 2,185.6 0000 1048.3 68.65 2 -1.53 8  4.07 1.99 12.78 -19.53 
80 109 6,737.6 11.173 57 24 Comb D- 4 2,390.3 0000 1048.3 68.65 2 -1.53 8  4.07 1.99 12.78 -19.53 
80 109 6,737.6 11.173 57 24 Comb D- 5 2,348.3 0000 1048.3 68.65 2 -1.53 8  4.07 1.99 12.78 -19.53 
80 109 6,737.6 11.173 57 24 Comb D- 6 1,168.6 0000 1048.3 68.65 2 -1.53 8  4.07 1.99 12.78 -19.53 
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80 109 6,737.6 11.173 57 24 Comb D- 7 2,013.4 0000 1048.3 68.65 2 -1.53 8  4.07 1.99 12.78 -19.53 
81 110 7,065.3 9.276 58 24 Comb D- 0 2,022.6 0000 1088.6 71.51 2 -1.48 8  3.38 1.65 10.61 -15.65 
81 110 7,065.3 9.276 58 24 Comb D- 1 1,155.9 0000 1088.6 71.51 2 -1.48 8  3.38 1.65 10.61 -15.65 
81 110 7,065.3 9.276 58 24 Comb D- 2 2,201.2 0000 1088.6 71.51 2 -1.48 8  3.38 1.65 10.61 -15.65 
81 110 7,065.3 9.276 58 24 Comb D- 3 2,286.0 0000 1088.6 71.51 2 -1.48 8  3.38 1.65 10.61 -15.65 
81 110 7,065.3 9.276 58 24 Comb D- 4 2,374.1 0000 1088.6 71.51 2 -1.48 8  3.38 1.65 10.61 -15.65 
81 110 7,065.3 9.276 58 24 Comb D- 5 2,342.3 0000 1088.6 71.51 2 -1.48 8  3.38 1.65 10.61 -15.65 
81 110 7,065.3 9.276 58 24 Comb D- 6 1,315.6 0000 1088.6 71.51 2 -1.48 8  3.38 1.65 10.61 -15.65 
81 110 7,065.3 9.276 58 24 Comb D- 7 2,193.8 0000 1088.6 71.51 2 -1.48 8  3.38 1.65 10.61 -15.65 
82 111 7,385.6 7.490 59 24 Comb D- 0 2,247.2 0000 620.9 72.14 2 -1.48 8  2.73 1.34 8.56 -12.64 
82 111 7,385.6 7.490 59 24 Comb D- 1 1,163.3 0000 620.9 72.14 2 -1.48 8  2.73 1.34 8.56 -12.64 
82 111 7,385.6 7.490 59 24 Comb D- 2 2,101.8 0000 620.9 72.14 2 -1.48 8  2.73 1.34 8.56 -12.64 
82 111 7,385.6 7.490 59 24 Comb D- 3 2,160.3 0000 620.9 72.14 2 -1.48 8  2.73 1.34 8.56 -12.64 
82 111 7,385.6 7.490 59 24 Comb D- 4 2,206.8 0000 620.9 72.14 2 -1.48 8  2.73 1.34 8.56 -12.64 
82 111 7,385.6 7.490 59 24 Comb D- 5 2,273.0 0000 620.9 72.14 2 -1.48 8  2.73 1.34 8.56 -12.64 
82 111 7,385.6 7.490 59 24 Comb D- 6 1,233.8 0000 620.9 72.14 2 -1.48 8  2.73 1.34 8.56 -12.64 
82 111 7,385.6 7.490 59 24 Comb D- 7 2,256.8 0000 620.9 72.14 2 -1.48 8  2.73 1.34 8.56 -12.64 
83 112 7,724.7 5.670 60 24 Comb D- 0 2,309.3 0000 645.1 74.46 2 -1.48 8  2.06 1.01 6.48 -9.60 
83 112 7,724.7 5.670 60 24 Comb D- 1 1,231.3 0000 645.1 74.46 2 -1.48 8  2.06 1.01 6.48 -9.60 
83 112 7,724.7 5.670 60 24 Comb D- 2 2,135.3 0000 645.1 74.46 2 -1.48 8  2.06 1.01 6.48 -9.60 
83 112 7,724.7 5.670 60 24 Comb D- 3 2,193.6 0000 645.1 74.46 2 -1.48 8  2.06 1.01 6.48 -9.60 
83 112 7,724.7 5.670 60 24 Comb D- 4 2,242.2 0000 645.1 74.46 2 -1.48 8  2.06 1.01 6.48 -9.60 
83 112 7,724.7 5.670 60 24 Comb D- 5 2,261.9 0000 645.1 74.46 2 -1.48 8  2.06 1.01 6.48 -9.60 
83 112 7,724.7 5.670 60 24 Comb D- 6 1,285.9 0000 645.1 74.46 2 -1.48 8  2.06 1.01 6.48 -9.60 
83 112 7,724.7 5.670 60 24 Comb D- 7 2,367.7 0000 645.1 74.46 2 -1.48 8  2.06 1.01 6.48 -9.60 
84 113 8,046.9 4.009 61 2 DLIS 227.8 0000 129.0 0.6 1 -0.01 1  1.46 0.72 4.58 -0.05 
85 115 8,048.3 4.002 61 2 DLIS 239.1 0000 129.0 0.6 1 -0.01 1  1.46 0.71 4.58 -0.05 
86 116 8,049.0 3.999 61 2 DLIS 239.1 0000 129.0 0.6 1 -0.01 1  1.46 0.71 4.57 -0.05 
87 119 8,051.0 3.989 61 2 DLIS 239.3 0000 129.0 0.6 1 -0.01 1  1.45 0.71 4.56 -0.05 
88 122 8,053.1 3.978 61 2 DLIS 240.4 0000 129.0 0.6 1 -0.01 1  1.45 0.71 4.55 -0.05 
89 123 8,053.8 3.975 61 2 DLIS 241.6 0000 129.0 0.6 1 -0.01 1  1.45 0.71 4.55 -0.05 
90 126 8,055.8 3.965 61 2 DLIS 245.0 0000 129.0 0.6 1 -0.01 1  1.44 0.71 4.53 -0.05 
91 129 8,057.9 3.954 61 2 DLIS 245.8 0000 129.0 0.6 1 -0.01 1  1.44 0.71 4.52 -0.05 
92 130 8,058.6 3.951 61 2 DLIS 252.3 0000 129.0 0.6 1 -0.01 1  1.44 0.7 4.52 -0.05 
93 132 8,060.0 3.944 61 2 DLIS 254.6 0000 129.0 0.6 1 -0.01 1  1.44 0.7 4.51 -0.05 
94 133 8,060.6 3.940 61 2 DLIS 256.4 0000 129.0 0.6 1 -0.01 1  1.43 0.7 4.51 -0.05 
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95 136 8,062.7 3.930 61 2 DLIS 259.1 0000 129.0 0.6 1 -0.01 1  1.43 0.7 4.49 -0.05 
96 139 8,064.8 3.919 61 2 DLIS 266.4 0000 129.0 0.6 1 -0.01 1  1.43 0.7 4.48 -0.05 
97 140 8,065.5 3.916 61 2 DLIS 271.9 0000 129.0 0.6 1 -0.01 1  1.43 0.7 4.48 -0.05 
98 142 8,066.8 3.909 61 2 DLIS 276.4 0000 129.0 0.6 1 -0.01 1  1.42 0.7 4.47 -0.05 
99 143 8,067.5 3.906 61 2 DLIS 272.7 0000 129.0 0.6 1 -0.01 1  1.42 0.7 4.47 -0.05 

100 146 8,069.6 3.895 61 2 DLIS 284.2 0000 129.0 0.6 1 -0.01 1  1.42 0.69 4.45 -0.05 
101 149 8,071.6 3.884 61 2 DLIS 286.4 0000 129.0 0.6 1 -0.01 1  1.41 0.69 4.44 -0.05 
102 150 8,072.3 3.881 61 2 DLIS 289.8 0000 129.0 0.6 1 -0.01 1  1.41 0.69 4.44 -0.05 
103 152 8,073.7 3.874 61 2 DLIS 281.9 0000 129.0 0.6 1 -0.01 1  1.41 0.69 4.43 -0.05 
104 153 8,074.4 3.870 61 2 DLIS 284.1 0000 129.0 0.6 1 -0.01 1  1.41 0.69 4.43 -0.05 
105 156 8,076.4 3.860 61 2 DLIS 281.1 0000 129.0 0.6 1 -0.01 1  1.40 0.69 4.41 -0.05 
106 159 8,078.5 3.850 61 2 DLIS 273.2 0000 129.0 0.6 1 -0.01 1  1.40 0.69 4.4 -0.05 
107 160 8,079.2 3.847 61 2 DLIS 272.9 0000 129.0 0.6 1 -0.01 1  1.40 0.69 4.4 -0.05 
108 162 8,080.5 3.840 61 2 DLIS 279.1 0000 129.0 0.6 1 -0.01 1  1.40 0.69 4.39 -0.05 
109 163 8,081.2 3.836 61 2 DLIS 276.7 0000 129.0 0.6 1 -0.01 1  1.40 0.68 4.39 -0.05 
110 166 8,083.3 3.825 61 2 DLIS 274.9 0000 129.0 0.6 1 -0.01 1  1.39 0.68 4.37 -0.05 
111 169 8,085.3 3.815 61 2 DLIS 262.6 0000 129.0 0.6 1 -0.01 1  1.39 0.68 4.36 -0.05 
112 171 8,232.2 3.079 64 4 Comb dwn 4,101.1 0000 1991.8 8.02 1 -0.15 1  1.12 0.55 3.52 -0.54 
113 172 8,271.8 2.880 65 4 Comb dwn 3,947.6 0000 1991.8 8.02 1 -0.14 1  1.05 0.51 3.29 -0.45 
114 174 8,320.9 2.638 67 4 Comb dwn 3,699.2 0000 1991.8 8.02 1 -0.15 1  0.96 0.47 3.02 -0.44 
115 176 8,369.4 2.399 69 4 Comb dwn 3,623.4 0000 1991.8 8.02 1 -0.15 1  0.87 0.43 2.74 -0.42 
116 178 8,417.8 2.163 71 4 Comb dwn 3,545.5 0000 1991.8 8.02 1 -0.15 1  0.79 0.39 2.47 -0.36 
117 182 8,516.8 1.680 75 4 Comb dwn 3,164.7 0000 1677.3 8.02 1 -0.16 1  0.61 0.3 1.92 -0.31 
118 184 8,566.1 1.444 77 4 Comb dwn 3,351.4 0000 1749.9 8.02 1 -0.15 1  0.53 0.26 1.65 -0.24 
119 186 8,614.7 1.207 79 4 Comb dwn 3,964.2 0000 1991.8 8.02 1 -0.17 1  0.44 0.22 1.38 -0.23 
120 188 8,664.5 0.966 81 4 Comb dwn 4,168.0 0000 1991.8 8.02 1 -0.14 1  0.35 0.17 1.1 -0.15 
121 190 8,712.5 0.734 83 4 Comb dwn 4,273.0 0000 1991.8 8.02 1 -0.15 1  0.27 0.13 0.84 -0.12 
122 192 8,762.8 0.495 85 4 Comb dwn 4,401.7 0001 1991.8 8.02 1 -0.15 1  0.18 0.09 0.57 -0.09 
123 194 8,825.2 0.203 91 2 Comb-b D 2,014.5 0001 999.9 1.02 1 -0.02 1  0.07 0.04 0.23 0.00 
124 196 8,832.0 0.170 93 2 Comb-b D 1,949.2 0001 999.9 1.02 1 -0.02 1  0.06 0.03 0.19 0.00 
125 199 8,845.0 0.109 96 2 Comb-b D 1,796.7 0001 999.9 1.02 1 -0.02 1  0.04 0.02 0.13 0.00 
126 202 8,850.2 0.085 99 2 Comb-b D 1,793.7 0001 999.9 1.02 1 -0.02 1  0.03 0.02 0.1 0.00 
127 204 8,853.6 0.069 101 2 Comb-b D 1,802.0 0001 999.9 1.02 1 -0.02 1  0.03 0.01 0.08 0.00 
128 206 8,857.0 0.053 103 2 Comb-b D 1,877.6 0001 999.9 1.02 1 -0.02 1  0.02 0.01 0.06 0.00 
129 208 8,860.4 0.036 105 2 Comb-d D -284.7 0001 999.9 1.02 1 -0.02 1  0.01 0.01 0.04 0.00 
130 210 8,863.9 0.021 107 2 Comb-b D 2,649.7 0001 999.9 1.02 1 -0.02 1  0.01 0 0.02 0.00 
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131 213 8,869.0 0.004 110 2 Comb-d D -279.1 0001 999.9 1.02 1 -0.02 1  0.00 0 0 0.00 
132 219 8,879.2 0.000 116 2 Comb-b D 49,544.8 0001 999.9 1.02 1 0.00 1  0.00 0 0 0.00 
133 220 8,880.4 0.000 117 2 Comb-b D 49,551.7 0001 999.9 1.02 1 0.00 1  0.00 0 0 0.00 
134 221 8,882.2 0.000 118 2 Comb-b D 49,544.7 0001 999.9 1.02 1 0.00 1  0.00 0 0 0.00 
135 222 8,883.4 0.000 119 2 Comb-b D 49,544.5 0001 999.9 1.02 1 0.00 1  0.00 0 0 0.00 
136 225 8,888.4 0.000 122 2 Comb-b D 49,545.1 0001 999.9 1.02 1 0.00 1  0.00 0 0 0.00 
137 229 8,894.3 0.000 126 2 Comb-b D 49,545.8 0001 999.9 1.02 1 0.00 1  0.00 0 0 0.00 
138 230 8,895.4 0.000 127 2 Comb-b D 49,545.6 0001 999.9 1.02 1 0.00 1  0.00 0 0 0.00 
139 233 8,900.6 0.000 130 2 Comb-d D -139.5 0001 999.9 1.02 1 0.00 1  0.00 0 0 0.00 
140 235 8,903.5 0.000 132 2 Comb-b D 49,545.6 0001 999.9 1.02 1 0.00 1  0.00 0 0 0.00 
141 239 8,909.7 0.000 136 2 Comb-b D 49,545.7 0001 999.9 1.02 1 0.00 1  0.00 0 0 0.00 
142 242 8,914.6 0.000 139 2 Comb-b D 49,544.5 0001 999.9 1.02 1 0.00 1  0.00 0 0 0.00 
143 243 8,915.8 0.000 140 2 Comb-d D 15.4 0001 999.9 1.02 1 0.00 1  0.00 0 0 0.00 
144 244 8,918.0 0.000 141 4 Comb dwn 43,207.5 0001 467.7 2.08 1 0.00 1  0.00 0 0 0.00 
145 245 8,924.1 0.000 142 4 Comb dwn 41,058.0 0001 250.0 2.08 1 0.00 1  0.00 0 0 0.00 
146 246 8,932.1 0.000 143 4 Comb dwn 38,849.1 0001 121.0 2.08 1 0.00 1  0.00 0 0 0.00 
147 247 8,942.0 0.000 144 4 Comb dwn 35,414.4 0001 64.5 2.08 1 0.00 1  0.00 0 0 0.00 
148 248 8,950.3 0.000 145 4 Comb dwn 31,160.3 0001 32.3 2.08 1 0.00 1  0.00 0 0 0.00 
149 249 8,959.2 0.000 146 4 Comb dwn 17,352.3 0001 16.1 2.08 1 0.00 1  0.00 0 0 0.00 
150 250 8,967.5 0.000 147 4 Comb dwn 8,692.4 0001 8.1 2.08 1 0.00 1  0.00 0 0 0.00 
151 251 8,975.9 0.000 148 4 Comb dwn 8,670.3 0001 8.1 2.08 1 0.00 1  0.00 0 0 0.00 
152 252 8,984.1 0.000 149 4 Comb dwn 8,650.0 0001 8.1 2.08 1 0.00 1  0.00 0 0 0.00 
153 253 8,992.4 0.000 150 4 Comb dwn 8,664.4 0001 8.1 2.08 1 0.00 1  0.00 0 0 0.00 
154 254 9,000.7 0.000 151 4 Comb dwn 8,659.7 0001 8.1 2.08 1 0.00 1  0.00 0 0 0.00 
155 255 9,015.3 0.000 152 24 Comb D- 0 44,242.7 0001 693.5 81.74 2 0.00 8  0.00 0 0 0.00 
155 255 9,015.3 0.000 152 24 Comb D- 1 44,463.0 0001 693.5 81.74 2 0.00 8  0.00 0 0 0.00 
155 255 9,015.3 0.000 152 24 Comb D- 2 44,224.6 0001 693.5 81.74 2 0.00 8  0.00 0 0 0.00 
155 255 9,015.3 0.000 152 24 Comb D- 3 44,230.9 0001 693.5 81.74 2 0.00 8  0.00 0 0 0.00 
155 255 9,015.3 0.000 152 24 Comb D- 4 44,222.3 0001 693.5 81.74 2 0.00 8  0.00 0 0 0.00 
155 255 9,015.3 0.000 152 24 Comb D- 5 44,246.8 0001 693.5 81.74 2 0.00 8  0.00 0 0 0.00 
155 255 9,015.3 0.000 152 24 Comb D- 6 44,417.3 0001 693.5 81.74 2 0.00 8  0.00 0 0 0.00 
155 255 9,015.3 0.000 152 24 Comb D- 7 44,218.3 0001 693.5 81.74 2 0.00 8  0.00 0 0 0.00 
156 256 9,373.3 0.000 153 24 Comb D- 0 44,425.2 0001 620.9 81.76 2 0.00 8  0.00 0 0 0.00 
156 256 9,373.3 0.000 153 24 Comb D- 1 42,076.2 0001 620.9 81.76 2 0.00 8  0.00 0 0 0.00 
156 256 9,373.3 0.000 153 24 Comb D- 2 44,496.2 0001 620.9 81.76 2 0.00 8  0.00 0 0 0.00 
156 256 9,373.3 0.000 153 24 Comb D- 3 44,461.2 0001 620.9 81.76 2 0.00 8  0.00 0 0 0.00 
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156 256 9,373.3 0.000 153 24 Comb D- 4 44,444.6 0001 620.9 81.76 2 0.00 8  0.00 0 0 0.00 
156 256 9,373.3 0.000 153 24 Comb D- 5 44,503.8 0001 620.9 81.76 2 0.00 8  0.00 0 0 0.00 
156 256 9,373.3 0.000 153 24 Comb D- 6 42,102.6 0001 620.9 81.76 2 0.00 8  0.00 0 0 0.00 
156 256 9,373.3 0.000 153 24 Comb D- 7 44,432.9 0001 620.9 81.76 2 0.00 8  0.00 0 0 0.00 
157 257 9,697.7 0.000 154 24 Comb D- 0 41,901.9 0001 161.3 79.5 2 0.00 8  0.00 0 0 0.00 
157 257 9,697.7 0.000 154 24 Comb D- 1 40,274.5 0001 161.3 79.5 2 0.00 8  0.00 0 0 0.00 
157 257 9,697.7 0.000 154 24 Comb D- 2 41,895.1 0001 161.3 79.5 2 0.00 8  0.00 0 0 0.00 
157 257 9,697.7 0.000 154 24 Comb D- 3 41,907.1 0001 161.3 79.5 2 0.00 8  0.00 0 0 0.00 
157 257 9,697.7 0.000 154 24 Comb D- 4 41,881.9 0001 161.3 79.5 2 0.00 8  0.00 0 0 0.00 
157 257 9,697.7 0.000 154 24 Comb D- 5 41,909.3 0001 161.3 79.5 2 0.00 8  0.00 0 0 0.00 
157 257 9,697.7 0.000 154 24 Comb D- 6 40,288.0 0001 161.3 79.5 2 0.00 8  0.00 0 0 0.00 
157 257 9,697.7 0.000 154 24 Comb D- 7 41,865.1 0001 161.3 79.5 2 0.00 8  0.00 0 0 0.00 
158 258 10,002.3 0.000 155 24 Comb D- 0 39,994.3 0001 145.2 79.54 2 0.00 8  0.00 0 0 0.00 
158 258 10,002.3 0.000 155 24 Comb D- 1 36,061.7 0001 145.2 79.54 2 0.00 8  0.00 0 0 0.00 
158 258 10,002.3 0.000 155 24 Comb D- 2 39,977.7 0001 145.2 79.54 2 0.00 8  0.00 0 0 0.00 
158 258 10,002.3 0.000 155 24 Comb D- 3 39,988.9 0001 145.2 79.54 2 0.00 8  0.00 0 0 0.00 
158 258 10,002.3 0.000 155 24 Comb D- 4 39,984.6 0001 145.2 79.54 2 0.00 8  0.00 0 0 0.00 
158 258 10,002.3 0.000 155 24 Comb D- 5 39,997.1 0001 145.2 79.54 2 0.00 8  0.00 0 0 0.00 
158 258 10,002.3 0.000 155 24 Comb D- 6 36,083.4 0001 145.2 79.54 2 0.00 8  0.00 0 0 0.00 
158 258 10,002.3 0.000 155 24 Comb D- 7 39,976.6 0001 145.2 79.54 2 0.00 8  0.00 0 0 0.00 
159 259 10,314.2 0.000 156 24 Comb D- 0 36,119.9 0001 72.6 81.75 2 0.00 8  0.00 0 0 0.00 
159 259 10,314.2 0.000 156 24 Comb D- 1 30,546.6 0001 72.6 81.75 2 0.00 8  0.00 0 0 0.00 
159 259 10,314.2 0.000 156 24 Comb D- 2 36,129.3 0001 72.6 81.75 2 0.00 8  0.00 0 0 0.00 
159 259 10,314.2 0.000 156 24 Comb D- 3 36,116.2 0001 72.6 81.75 2 0.00 8  0.00 0 0 0.00 
159 259 10,314.2 0.000 156 24 Comb D- 4 36,116.3 0001 72.6 81.75 2 0.00 8  0.00 0 0 0.00 
159 259 10,314.2 0.000 156 24 Comb D- 5 36,123.2 0001 72.6 81.75 2 0.00 8  0.00 0 0 0.00 
159 259 10,314.2 0.000 156 24 Comb D- 6 30,509.7 0001 72.6 81.75 2 0.00 8  0.00 0 0 0.00 
159 259 10,314.2 0.000 156 24 Comb D- 7 36,128.2 0001 72.6 81.75 2 0.00 8  0.00 0 0 0.00 
160 260 10,610.8 0.000 157 24 Comb D- 0 30,379.6 0001 16.1 81.73 2 0.00 8  0.00 0 0 0.00 
160 260 10,610.8 0.000 157 24 Comb D- 1 16,936.2 0001 16.1 81.73 2 0.00 8  0.00 0 0 0.00 
160 260 10,610.8 0.000 157 24 Comb D- 2 30,456.5 0001 16.1 81.73 2 0.00 8  0.00 0 0 0.00 
160 260 10,610.8 0.000 157 24 Comb D- 3 30,434.3 0001 16.1 81.73 2 0.00 8  0.00 0 0 0.00 
160 260 10,610.8 0.000 157 24 Comb D- 4 30,457.6 0001 16.1 81.73 2 0.00 8  0.00 0 0 0.00 
160 260 10,610.8 0.000 157 24 Comb D- 5 30,472.5 0001 16.1 81.73 2 0.00 8  0.00 0 0 0.00 
160 260 10,610.8 0.000 157 24 Comb D- 6 16,696.1 0001 16.1 81.73 2 0.00 8  0.00 0 0 0.00 
160 260 10,610.8 0.000 157 24 Comb D- 7 30,366.7 0001 16.1 81.73 2 0.00 8  0.00 0 0 0.00 
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161 261 10,907.4 0.000 158 24 Comb D- 0 16,851.7 0001 16.1 81.8 2 0.00 8  0.00 0 0 0.00 
161 261 10,907.4 0.000 158 24 Comb D- 1 8,419.8 0001 16.1 81.8 2 0.00 8  0.00 0 0 0.00 
161 261 10,907.4 0.000 158 24 Comb D- 2 16,874.4 0001 16.1 81.8 2 0.00 8  0.00 0 0 0.00 
161 261 10,907.4 0.000 158 24 Comb D- 3 16,925.0 0001 16.1 81.8 2 0.00 8  0.00 0 0 0.00 
161 261 10,907.4 0.000 158 24 Comb D- 4 16,892.3 0001 16.1 81.8 2 0.00 8  0.00 0 0 0.00 
161 261 10,907.4 0.000 158 24 Comb D- 5 16,807.4 0001 16.1 81.8 2 0.00 8  0.00 0 0 0.00 
161 261 10,907.4 0.000 158 24 Comb D- 6 8,328.3 0001 16.1 81.8 2 0.00 8  0.00 0 0 0.00 
161 261 10,907.4 0.000 158 24 Comb D- 7 16,840.0 0001 16.1 81.8 2 0.00 8  0.00 0 0 0.00 
162 262 11,183.5 0.000 159 24 Comb D- 0 8,343.4 0001 8.1 81.73 2 0.00 8  0.00 0 0 0.00 
162 262 11,183.5 0.000 159 24 Comb D- 1 8,342.6 0001 8.1 81.73 2 0.00 8  0.00 0 0 0.00 
162 262 11,183.5 0.000 159 24 Comb D- 2 8,329.0 0001 8.1 81.73 2 0.00 8  0.00 0 0 0.00 
162 262 11,183.5 0.000 159 24 Comb D- 3 8,320.1 0001 8.1 81.73 2 0.00 8  0.00 0 0 0.00 
162 262 11,183.5 0.000 159 24 Comb D- 4 8,340.4 0001 8.1 81.73 2 0.00 8  0.00 0 0 0.00 
162 262 11,183.5 0.000 159 24 Comb D- 5 8,347.4 0001 8.1 81.73 2 0.00 8  0.00 0 0 0.00 
162 262 11,183.5 0.000 159 24 Comb D- 6 8,346.8 0001 8.1 81.73 2 0.00 8  0.00 0 0 0.00 
162 262 11,183.5 0.000 159 24 Comb D- 7 8,359.3 0001 8.1 81.73 2 0.00 8  0.00 0 0 0.00 
163 263 11,464.8 0.000 160 24 Comb D- 0 8,277.4 0001 8.1 81.74 2 0.00 8  0.00 0 0 0.00 
163 263 11,464.8 0.000 160 24 Comb D- 1 8,311.9 0001 8.1 81.74 2 0.00 8  0.00 0 0 0.00 
163 263 11,464.8 0.000 160 24 Comb D- 2 8,279.9 0001 8.1 81.74 2 0.00 8  0.00 0 0 0.00 
163 263 11,464.8 0.000 160 24 Comb D- 3 8,273.6 0001 8.1 81.74 2 0.00 8  0.00 0 0 0.00 
163 263 11,464.8 0.000 160 24 Comb D- 4 8,326.6 0001 8.1 81.74 2 0.00 8  0.00 0 0 0.00 
163 263 11,464.8 0.000 160 24 Comb D- 5 8,293.3 0001 8.1 81.74 2 0.00 8  0.00 0 0 0.00 
163 263 11,464.8 0.000 160 24 Comb D- 6 8,261.0 0001 8.1 81.74 2 0.00 8  0.00 0 0 0.00 
163 263 11,464.8 0.000 160 24 Comb D- 7 8,271.2 0001 8.1 81.74 2 0.00 8  0.00 0 0 0.00 
164 264 11,746.0 0.000 161 24 Comb D- 0 8,360.6 0001 8.1 81.75 2 0.00 8  0.00 0 0 0.00 
164 264 11,746.0 0.000 161 24 Comb D- 1 8,283.5 0001 8.1 81.75 2 0.00 8  0.00 0 0 0.00 
164 264 11,746.0 0.000 161 24 Comb D- 2 8,359.7 0001 8.1 81.75 2 0.00 8  0.00 0 0 0.00 
164 264 11,746.0 0.000 161 24 Comb D- 3 8,320.5 0001 8.1 81.75 2 0.00 8  0.00 0 0 0.00 
164 264 11,746.0 0.000 161 24 Comb D- 4 8,310.3 0001 8.1 81.75 2 0.00 8  0.00 0 0 0.00 
164 264 11,746.0 0.000 161 24 Comb D- 5 8,324.7 0001 8.1 81.75 2 0.00 8  0.00 0 0 0.00 
164 264 11,746.0 0.000 161 24 Comb D- 6 8,416.8 0001 8.1 81.75 2 0.00 8  0.00 0 0 0.00 
164 264 11,746.0 0.000 161 24 Comb D- 7 8,371.2 0001 8.1 81.75 2 0.00 8  0.00 0 0 0.00 
165 265 12,029.5 0.000 162 24 Comb D- 0 8,292.5 0001 8.1 79.49 2 0.00 8  0.00 0 0 0.00 
165 265 12,029.5 0.000 162 24 Comb D- 1 8,307.7 0001 8.1 79.49 2 0.00 8  0.00 0 0 0.00 
165 265 12,029.5 0.000 162 24 Comb D- 2 8,255.7 0001 8.1 79.49 2 0.00 8  0.00 0 0 0.00 
165 265 12,029.5 0.000 162 24 Comb D- 3 8,290.3 0001 8.1 79.49 2 0.00 8  0.00 0 0 0.00 
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N IR # Time   
(sec) 

Altitude 
(km) 

Cycle 
# 

# 
Cols Type Ave. DN Lamp Exp. 

(ms) 
Collect 

(s) 
# 

Rots 
Rots 
Act. 

# 
Regns 

Sat
? 

To Nadir 
(km) 

Resol. 
(km) 

1 Rot. 
(km) 

Annul. 
Ext. (km) 

165 265 12,029.5 0.000 162 24 Comb D- 4 8,326.5 0001 8.1 79.49 2 0.00 8  0.00 0 0 0.00 
165 265 12,029.5 0.000 162 24 Comb D- 5 8,275.7 0001 8.1 79.49 2 0.00 8  0.00 0 0 0.00 
165 265 12,029.5 0.000 162 24 Comb D- 6 8,270.1 0001 8.1 79.49 2 0.00 8  0.00 0 0 0.00 
165 265 12,029.5 0.000 162 24 Comb D- 7 8,311.8 0001 8.1 79.49 2 0.00 8  0.00 0 0 0.00 
166 266 12,308.5 0.000 163 24 Comb D- 0 8,273.2 0001 8.1 81.77 2 0.00 8  0.00 0 0 0.00 
166 266 12,308.5 0.000 163 24 Comb D- 1 8,264.6 0001 8.1 81.77 2 0.00 8  0.00 0 0 0.00 
166 266 12,308.5 0.000 163 24 Comb D- 2 8,241.7 0001 8.1 81.77 2 0.00 8  0.00 0 0 0.00 
166 266 12,308.5 0.000 163 24 Comb D- 3 8,299.3 0001 8.1 81.77 2 0.00 8  0.00 0 0 0.00 
166 266 12,308.5 0.000 163 24 Comb D- 4 8,256.1 0001 8.1 81.77 2 0.00 8  0.00 0 0 0.00 
166 266 12,308.5 0.000 163 24 Comb D- 5 8,300.9 0001 8.1 81.77 2 0.00 8  0.00 0 0 0.00 
166 266 12,308.5 0.000 163 24 Comb D- 6 8,252.2 0001 8.1 81.77 2 0.00 8  0.00 0 0 0.00 
166 266 12,308.5 0.000 163 24 Comb D- 7 8,252.7 0001 8.1 81.77 2 0.00 8  0.00 0 0 0.00 
167 267 12,589.8 0.000 164 24 Comb D- 0 8,324.5 0001 8.1 81.78 2 0.00 8  0.00 0 0 0.00 
167 267 12,589.8 0.000 164 24 Comb D- 1 8,313.7 0001 8.1 81.78 2 0.00 8  0.00 0 0 0.00 
167 267 12,589.8 0.000 164 24 Comb D- 2 8,356.8 0001 8.1 81.78 2 0.00 8  0.00 0 0 0.00 
167 267 12,589.8 0.000 164 24 Comb D- 3 8,367.0 0001 8.1 81.78 2 0.00 8  0.00 0 0 0.00 
167 267 12,589.8 0.000 164 24 Comb D- 4 8,303.3 0001 8.1 81.78 2 0.00 8  0.00 0 0 0.00 
167 267 12,589.8 0.000 164 24 Comb D- 5 8,351.7 0001 8.1 81.78 2 0.00 8  0.00 0 0 0.00 
167 267 12,589.8 0.000 164 24 Comb D- 6 8,332.4 0001 8.1 81.78 2 0.00 8  0.00 0 0 0.00 
167 267 12,589.8 0.000 164 24 Comb D- 7 8,363.0 0001 8.1 81.78 2 0.00 8  0.00 0 0 0.00 
168 268 12,865.9 0.000 165 24 Comb D- 0 8,301.4 0001 8.1 79.54 2 0.00 8  0.00 0 0 0.00 
168 268 12,865.9 0.000 165 24 Comb D- 1 8,263.7 0001 8.1 79.54 2 0.00 8  0.00 0 0 0.00 
168 268 12,865.9 0.000 165 24 Comb D- 2 8,272.0 0001 8.1 79.54 2 0.00 8  0.00 0 0 0.00 
168 268 12,865.9 0.000 165 24 Comb D- 3 8,282.6 0001 8.1 79.54 2 0.00 8  0.00 0 0 0.00 
168 268 12,865.9 0.000 165 24 Comb D- 4 8,287.0 0001 8.1 79.54 2 0.00 8  0.00 0 0 0.00 
168 268 12,865.9 0.000 165 24 Comb D- 5 8,236.4 0001 8.1 79.54 2 0.00 8  0.00 0 0 0.00 
168 268 12,865.9 0.000 165 24 Comb D- 6 8,261.2 0001 8.1 79.54 2 0.00 8  0.00 0 0 0.00 
168 268 12,865.9 0.000 165 24 Comb D- 7 8,238.5 0001 8.1 79.54 2 0.00 8  0.00 0 0 0.00 
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Appendix 3 - Image Pointing Information 
From ref 5, Karkoschka 
 
The table presents the values of variable which define the Huygens' probe instantaneous 
orientation at the time of an image exposure.  The values are relative to the DISR sensor 
head which protrudes along the probes +Z axis. 
 
MT = Mission Time in s 
Altit = Altitude in km 
X = Coordinate east of landing site in km 
Y = Coordinate north of landing site in km 
Pitch = Pitch angle in deg, positive = DISR pointing down 
Roll = Roll angle in deg, positive = DISR rotated clockwise in SLI viewing direction 
Azim = Azimuth in deg, north = 0 deg, east = 90 deg 
SMH = Indicator whether SLI, MRI, or HRI was received 
 

MT Altitude X Y Pitch Roll Azimuth S M H 
          

 143.58 142.77 -157.01  -3.27  -8.2    9.1 315.6 S    
 146.60 142.64 -156.72  -3.26 -13.1    5.9 226.5 S M H 
 157.45 142.11 -155.68  -3.21  -8    0.5 269.3     H 
 169.45 141.45 -154.51  -3.16  -6.4    8.6 292.8 S    
 180.26 140.87 -153.44  -3.12  -0.2    4.8 353.8   M H 
 202.03 139.79 -151.31  -3.03  -0.3   -7.3 143.2 S    
 204.77 139.66 -151.04  -3.02    2.0    0.5   71.5   M H 
 216.68 139.09 -149.87  -2.97  -2.6   -0.3 138.5 S  H 
 229.99 138.41 -148.57  -2.92    2.2    3.9 181.3 S  H 
 255.99 137.17 -146.02  -2.82  -0.2    0.2 314.5     H 
 262.31 136.87 -145.40  -2.79    6.9   -7.1 180.7 S    
 279.84 136.04 -143.67  -2.72    0.0   -0.1 174.3   M H 
 285.24 135.78 -143.13  -2.70    2.8   -1.2   68.4 S    
 306.26 134.82 -141.05  -2.61  -2.6    5.3   31.5 S M  
 309.70 134.66 -140.72  -2.60    0.3   -0.5 328.4   M  
 320.59 134.16 -139.64  -2.55  -5.6    5.1 145.5 S M H 
 333.18 133.53 -138.41  -2.50  -3.3   -4.3 306.6 S    
 343.83 133.05 -137.37  -2.46  -3.8   10.3 150.5 S M H 
 356.28 132.47 -136.15  -2.41  -1.5   -0.6 342.1 S  H 
 367.85 131.93 -135.03  -2.36  -5.4   12.3 197.9 S    
 383.16 131.29 -133.59  -2.31    2.4   -2.0   23.8 S M  
 391.23 130.91 -132.84  -2.27    8.2   -5.3 298.5 S  H 
 401.39 130.44 -131.91  -2.24    2.3   -7.8 197 S    
 430.98 129.2 -129.22  -2.12  -0.4    0.3 297.1   M  
 784.78 115.34  -95.82  -0.75  -6.4    6.6   82.1 S M H 
 831.20 113.69  -92.38  -0.61  -9 -16    8.2 S  H 
 836.99 113.48  -91.97  -0.59    4.6   -0.2   96.3 S  H 
 846.37 113.15  -91.33  -0.57  10.6    7.5 242.6 S    
 867.93 112.40  -89.92  -0.51  12    4.9 234.1   M H 
 873.60 112.21  -89.57  -0.50  -4.9 -16 330 S    
 882.86 111.91  -88.99  -0.47  -5.2    0.5 129.7   M  
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MT Altitude X Y Pitch Roll Azimuth S M H 
 893.64 111.54  -88.30  -0.44    2.6   -3.4 318.7   M  
 907.53 111.00  -87.36  -0.41 -12   -3.3 214.5   M H 
 917.53 110.60  -86.74  -0.38  -3.4   -8.5   43.5 S  H 
 928.74 110.06  -86.07  -0.35    4.3   -0.1 267.5     H 
 941.11 109.36  -85.36  -0.32  -5.5   -5.7 181.6 S    
 955.72 108.44  -84.52  -0.29  -1    2.3 152.7   M  
1408.83   80.259 -65.717   0.486 -3   -4.2   42.2 S  H 
1411.71   80.117 -65.676   0.488   1.5    3.3 180.6 S    
1433.36   79.082 -65.396   0.499 -4.5    4.3 130.3   M  
1437.01   78.910 -65.354   0.501   4.8   -3.5 302.7   M H 
1447.48   78.414 -65.248   0.505 -6   -1.6   77.1 S  H 
1458.1   77.908 -65.159   0.509   6.1    0.3 208.8 S    

1469.49   77.402 -65.082   0.512 -0.4   -4.2    2.7   M H 
1480.66   76.906 -65.019   0.515   3.5   10.0 140.1 S    
1493.82   76.322 -64.951   0.518   0.3   -2.1 347.7   M H 
1517.59   75.279 -64.841   0.523   0.6    0.0 263.9   M H 

1529   74.786 -64.793   0.525   6.4    0.7   13.3 S    
1957.47   60.524 -54.477   0.884   8.7   -2.9 118.6 S M H 
2095.63   57.241 -49.487   1.039   2.3    2.3   15.8 S  H 
2122.82   56.637 -48.548   1.065   1.4    2.4 283.5 S M  
2126.01   56.568 -48.44   1.068   0.0   -1.5 358.3   M H 
2148.51   56.081 -47.683   1.089 -0.6    1.9 170.6 S    
2152.85   55.988 -47.539   1.093 -0.1    2.3 266 S M  
2162.64   55.780 -47.216   1.101 -0.9    0.4 109.3   M  
2173.52   55.549 -46.86   1.110   0.2   -0.8 341.4   M  
2184.68   55.314 -46.494   1.120   0.5    0.5 223.8   M  
2195.83   55.079 -46.132   1.129 -0.6    0.2 102.3   M H 
2210.07   54.786 -45.673   1.141 -4   -3.5   41.1 S  H 
2225.98   54.461 -45.161   1.153   4.1   -1.3 340.8     H 
2563.95   48.272 -35.465   1.325 -1.3    0.0 178.5 S M H 
2974.12   42.120 -26.208   1.320   1.9   -2.9 229.6 S    
2977.15   42.079 -26.149   1.319 -5   -6.2 276.5 S M H 
3011.1   41.622 -25.504   1.312 -0.3   -3.9 105.5 S M  
3016.8   41.545 -25.397   1.311 -3.4   -3.8 197.6   M  

3025.34   41.430 -25.235   1.309   3.1    4.4 332.4 S M  
3043.14   41.193 -24.903   1.305 -1.4 -10 252.7 S M H 
3059.77   40.974 -24.596   1.300   1.5    0.1 158.6 S  H 
3066.42   40.887 -24.478   1.299 -2.1   -3.6 268.1     H 
3074.49   40.781 -24.336   1.296   0.6   -0.9   34.4 S    
3093.35   40.534 -24.003   1.291 -5.2    1.0 317.6   M H 
3655.21   33.977 -15.655   1.073 -0.9    1.1 258.8   M  
3658.5   33.943 -15.615   1.071   1.0    0.0 304.8   M  

3681.62   33.701 -15.336   1.059 -0.5   -3.6 271.5   M  
3684.94   33.667 -15.296   1.058   1.1   -1.5 319.2   M  
3696.57   33.545 -15.158   1.052   3.8    0.2 117.9   M  
3706.61   33.437 -15.04   1.046   0.3   -2.0 264.9   M   
3719.96   33.298 -14.885   1.039 -5.4   -2.8   91.1   M   
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MT Altitude X Y Pitch Roll Azimuth S M H 
3729.25   33.202 -14.779   1.034 -1.1   -2.6 219.2   M   
3742.74   33.063 -14.629   1.027   5.4    2.4   48.2   M H 
3752.89   32.959 -14.515   1.022 -2.7    0.1 189.1 S     
3768.16   32.805 -14.34   1.013   1.8    0.9   55.3 S M   
3792.06   32.564 -14.073   1.000   1.8   -4.3   12.3   M H 
4340.15   27.443   -9.099   0.658   1.8    3.2 175.5   M   
4344.15   27.408   -9.070   0.655   1.5   -1.7 219.8   M   
4366.22   27.217   -8.914   0.640 -2.6    1.0 101.8 S M   
4370.25   27.183   -8.886   0.637   3.2   -4.0 142.4   M H 
4382.33   27.081   -8.801   0.628 -1   -1.6 261 S  H 
4396.65   26.956   -8.701   0.618 -2.8    1.1   51.0 S  H 
4402.65   26.904   -8.659   0.614   1.1   -0.4 115.5 S  H 
4422.93   26.729   -8.520   0.599 -2.3    4.6 331.9 S     
4429.09   26.675   -8.477   0.595   1.6   -0.9   34.6   M   
4449.6   26.501   -8.338   0.580   0.6    1.8 254.6   M H 

4457.81   26.429   -8.285   0.574   0.4   -1.7 344.1     H 
4493.18   26.130   -8.053   0.548 -1.3    2.7   25.7 S     
4858.38   23.191   -5.789   0.276 -2    2.0 286.1   M H 
4863.93   23.147   -5.761   0.272 -0.9   -5.3 346.2 S  H 
4886.32   22.976   -5.645   0.254 -1.2    1.1 221 S     
4894.79   22.912   -5.600   0.248   2.5    2.2 308.4   M H 
4903.31   22.847   -5.556   0.241 -2.7    3.2   35.1 S     
4911.81   22.781   -5.512   0.235 -0.2   -2.4 120.4 S M   
4934.45   22.607   -5.394   0.217 -1.6    0.5 344.6   M H 
4940.1   22.564   -5.364   0.212   2.3   -1.9   35.9 S     

4948.63   22.500   -5.318   0.206   2.0   -2.7 104.1   M H 
4976.89   22.287   -5.163   0.184   2.8   -4.6 284.4 S     
4985.39   22.222   -5.118   0.178 -2    0.2 333.7 S M   
5025.22   21.922   -4.914   0.149   1.3   -3.2 276.7   M H 
5199.31   20.637   -4.150   0.033 -1.8   -1.8 190.5 S  H 
5205.08   20.595   -4.126   0.029 -1.3    0.5 251.5 S  H 
5225.38   20.451   -4.041   0.017 -2.1    0.3   97.0 S     
5237.01   20.370   -3.994   0.011 -2.2    1.5 201.3   M   
5242.85   20.329   -3.969   0.007   2.0   -4.5 253.9   M   
5251.68   20.265   -3.936   0.002 -0.1    3.2 332.9   M H 
5263.25   20.182   -3.887 -0.004   1.2   -0.9   73.6     H 
5280.71   20.056   -3.813 -0.014   2.8   -4.1 231.1     H 
5289.46   19.994   -3.777 -0.019   4.1    1.9 318.1 S     
5301.11   19.912   -3.731 -0.025   2.8    0.4   78.2 S M H 
5318.6   19.786   -3.663 -0.034 -1.6    0.5 263 S     

5327.33   19.724   -3.631 -0.039 -0.9   -0.3 354   M H 
5728.7   16.980   -2.189 -0.186 -0.6   -3.4 340   M   

5734.46   16.942   -2.171 -0.187 -0.9   -1.2   34.1   M   
5756.6   16.797   -2.099 -0.191   3.8    0.0 241.3 S M   

5764.77   16.743   -2.075 -0.193   2.3   -0.4 317.6   M H 
5772.96   16.689   -2.050 -0.195   1.8    0.6   31.8 S     
5783.76   16.618   -2.016 -0.197 -0.6   -1.0 133 S M   
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MT Altitude X Y Pitch Roll Azimuth S M H 
5803.19   16.491   -1.955 -0.2   0.2    0.6 324.4   M   
5808.77   16.454   -1.938 -0.201 -1.7   -1.7   18.5   M H 
5842.97   16.229   -1.831 -0.206   1.1   -0.8 355.3   M H 
5875.8   16.014   -1.726 -0.21 -0.5   -4.0 301.8   M H 

6069.61   14.782   -1.163 -0.217   1.7   -0.2 330.3 S  H 
6074.78   14.750   -1.148 -0.217 -1.4    4.7   14.3 S     
6095.44   14.618   -1.091 -0.216   2.3   -1.4 210.3   M   
6103.19   14.570   -1.069 -0.216   3.4    1.0 283.4   M H 
6110.95   14.521   -1.048 -0.215   1.9    0.9 355.4 S     
6121.29   14.457   -1.020 -0.214 -0.5    1.4   96.9   M H 
6139.47   14.343   -0.975 -0.213   1.3    0.4 279.6 S     
6147.34   14.295   -0.956 -0.212 -0.8   -0.9 355.5   M H 
6155.17   14.246   -0.934 -0.212 -0.2   -0.9   70.9     H 
6181.36   14.085   -0.860 -0.209   1.1    3.8 324.2 S     
6207.69   13.924   -0.787 -0.206   0.4   -2.2 202.1   M H 
6223.49   13.827   -0.744 -0.204   0.0   -0.7 343.3 S  H 
6407.22   12.722   -0.317 -0.187   1.7   -2.2 186.9 S     
6415.39   12.673   -0.299 -0.186   2.0    1.8 263.5 S M H 
6423.57   12.624   -0.282 -0.186   0.3    0.8 339.3 S  H 
6445.4   12.492   -0.241 -0.184 -0.7   -0.4 177.3 S  H 

6450.85   12.461   -0.231 -0.183 -0.5   -1.1 224.6 S  H 
6461.82   12.397   -0.211 -0.183   1.5   -4.4 315.5 S  H 
6475.53   12.318   -0.184 -0.181 -2    1.8   63.9 S     
6486.55   12.255   -0.163 -0.181   2.1   -0.5 144.1   M   
6497.56   12.190   -0.142 -0.18   0.6   -1.4 224.2   M H 
6525.18   12.029   -0.091 -0.178   3.4   -2.8   89.6     H 
6533.5   11.980   -0.076 -0.177 -2.7    2.8 154.9 S     

6569.52   11.769   -0.012 -0.174   1.6    1.2 108.8   M H  
6740.54   10.785    0.250 -0.164   1.0    0.1   76.8 S  H  
6746.26   10.752    0.258 -0.163   0.1    0.1 122.3 S      
6757.7   10.687    0.273 -0.163   0.8    0.9 218.1   M H  

6777.74   10.573    0.300 -0.162 -0.8    0.2   24.0 S      
6783.5   10.540    0.307 -0.162 -0.8   -0.1   69.3   M    

6794.92   10.475    0.322 -0.161   1.3    2.9 159.4   M H  
6803.86   10.425    0.332 -0.161 -0.2    1.2 226.3 S      
6832.43   10.263    0.367 -0.159   0.0   -0.9   80.5   M H  
6841.08   10.216    0.377 -0.159   1.9    2.1 148.5 S      
6855.49   10.136    0.393 -0.158   2.3   -1.0 263.1 S M    
6869.99   10.055    0.409 -0.157 -0.1   -0.6   24.2   M H  
6893.26    9.924    0.435 -0.156   1.9   -2.3 203.9 S      
7065.41    8.970    0.589 -0.15   1.5    2.8 206.6   M    
7071.34    8.937    0.593 -0.15   2.3   -1.2 248.4   M    
7083.23    8.871    0.601 -0.149 -0.9   -0.3 336   M H  
7110.17    8.722    0.619 -0.149   3.3    1.6 172.7   M    
7122.18    8.658    0.628 -0.148   1.9   -0.8 268.6   M    
7131.18    8.610    0.633 -0.148 -0.2   -2.0 340.9   M H  
7149.16    8.511    0.644 -0.148   0.8    0.4 124 S  H  
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MT Altitude X Y Pitch Roll Azimuth S M H 
7161.18    8.446    0.651 -0.147   2.3   -2.6 219.2 S  H  
7170.18    8.398    0.656 -0.147   2.2   -3.9 286.3     H  
7188.24    8.302    0.666 -0.147 -0.7   -1.0   61.6 S      
7200.33    8.236    0.672 -0.147   0.4    0.5 153.8   M    
7388.28    7.229    0.738 -0.144   1.4    0.9   87.8   M    
7397.56    7.180    0.740 -0.144   3.5    0.5 156.7   M H  
7403.75    7.148    0.741 -0.144   0.7   -2.7 200.7 S      
7428.49    7.017    0.745 -0.144   0.3   -0.1   16.8   M H  
7437.76    6.967    0.747 -0.144   0.2   -0.9   83.0 S      
7443.96    6.935    0.748 -0.144   0.2   -0.2 132.2   M    
7456.33    6.870    0.749 -0.144   0.5   -1.1 231.4   M    
7484.38    6.723    0.751 -0.144   0.4   -0.2   66.3   M    
7490.67    6.690    0.752 -0.144   0.7   -0.4 109.9   M H  
7525.06    6.511    0.753 -0.144   0.1    0.1 335.6   M H  
7534.43    6.463    0.753 -0.144   0.7   -0.5   39.4 S  H  
7719.49    5.510    0.729 -0.136 -0.7    0.9   25.3 S  H  
7735.44    5.429    0.725 -0.134   0.2    1.9 138 S      
7741.82    5.396    0.723 -0.134   0.6   -0.8 181.4   M H  
7751.4    5.348    0.720 -0.133   0.9    1.0 245.6 S      

7760.98    5.300    0.717 -0.132   1.1   -0.6 309.3 S M H  
7776.93    5.218    0.712 -0.13   1.0    0.9   55.3     H  
7786.51    5.169    0.709 -0.129   0.0   -1.5 122.1 S  H  
7802.47    5.089    0.704 -0.127   1.7    1.9 222.8 S  H  
7821.79    4.993    0.697 -0.124 -1.5   -3.0 355.1   M H  
7831.49    4.945    0.693 -0.123 -0.8    0.5   64.5 S  H  
7844.38    4.880    0.688 -0.121   2.5    0.2 159.8 S      
8229.49    2.993    0.388 -0.039   2.0   -1.7 308 S      
8242.14    2.932    0.363 -0.035   0.0   -0.7   36.0   M    
8278.29    2.757    0.286 -0.026 -0.1    1.5 250 S  H  
8290.83    2.697    0.261 -0.023   1.2    1.1 333.4 S  H  
8327.41    2.523    0.200 -0.013   0.3   -0.5 209.4 S  H  
8339.98    2.462    0.183 -0.01 -0.2    1.7 295.8 S  H  
8375.91    2.292    0.137 -0.001 -1.4    0.0 185.5 S  H  
8388.46    2.232    0.122   0.003   0.0   -0.5 256.3   M    
8424.26    2.065    0.087   0.013   1.1    0.8 117.6 S  H  
8436.78    2.005    0.076   0.017   2.7   -0.8 205.2 S  H  
8474.16    1.828    0.042   0.028   2.2   -0.7 100.4 S  H  
8486.66    1.770    0.033   0.031   1.1   -1.4 182.2   M    
8523.05    1.600    0.012   0.042 -2.2   -2.2   82.5 S  H  
8535.24    1.543    0.006   0.046 -1.4   -2.5 170.8 S  H  
8572.36    1.372   -0.010   0.057 -1.7    0.0   54.6 S  H  
8584.89    1.313   -0.016   0.061   1.3    1.4 132.1 S  H  
8621.05    1.143   -0.032   0.072   1.2   -0.8   32.3 S  H  
8633.58    1.084   -0.039   0.075   0.2    0.3 121.2 S  H  
8670.88    0.911   -0.050   0.080 -1   -0.4 355.1 S  H  
8683.4    0.852   -0.053   0.079   0.5    0.2   76.3   M    

8719.03    0.686   -0.056   0.070   0.3   -1.1 303.9 S  H  
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MT Altitude X Y Pitch Roll Azimuth S M H 
8731.55    0.629   -0.054   0.065   2.6   -1.0   26.2 S  H  
8769.42    0.455   -0.044   0.044 -0.2   -0.9 274.4 S  H  
8782.15    0.397   -0.038   0.038 -0.2   -0.2    8.0 S  H  
8810.57    0.269   -0.017   0.028 -1.1   -0.7 194.9     H  
8813.58    0.255   -0.014   0.028   0.7   -0.3 213.4     H  
8817.61    0.237   -0.011   0.026   1.0    0.9 237.9     H  
8822.48    0.215   -0.009   0.025   1.6   -0.7 267.3     H  
9008.5    48 cm    0.000   0.000 -3.1    0.8 193 S M H  
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Appendix 4 - East-West Tilt Function of Huygens, Low-Frequency Component 
From ref 5 Karkoschka, PSS 2007. 
 
East-West tilt defines a misalignment between the Huygens probe's spin axis and local Zenith in the East-West plane. 
 
Positive angles (deg) indicate that Huygens was west of the parachute.  This table describes the low frequency (~0.1 Hz) probe swing component, 
and does not include ~1 Hz oscillation with amplitude of about 1-10 deg.  See section 5.5 of the Users' Guide. 
 
This data is also available in the PDS archive in: 
\EXTRAS\PROBE_ATTITUDE\HUYGENS_DESCENT_PARAMETERS\HUYGENS_DESCENT_PARAMETERS.TXT 
 
 

MT+  0    6   12   18   24   30   36   42   48   54   60   66   72   78   84   90   96  102  108  114 
0 31.5 30.9 30.1 29.2 28 26.6 24.7 22.7 20.4 18.1 15.9 14.1 12.4 10.9 9.6 8.4 7.2 6 4.8 3.6 

120 2.4 4 4.5 8.6 5.5 1.6 4.4 8.2 5.3 -1.4 -3.6 -3.5 5.1 1.9 3.3 -6 -3.2 -2.5 -2.7 -1.2 
240 1 3.2 5.4 7.7 8.7 6.5 4.4 2.3 0.2 -1.7 -3.6 4.2 1.6 -4.8 -4.8 1.3 2.2 -5.7 0.6 3.7 
360 -3.7 -14.8 -10.5 -0.8 -0.8 -9.2 -8.7 8 7.7 7.4 7.1 6.8 6.6 3.4 -0.5 -4.3 5.3 -0.1 -9.8 -5.7 
480 2.2 -3.8 -2 6.3 0.8 7.5 9 4.4 0.1 -3.2 -0.4 -0.7 2.4 5.1 6 2.2 5.2 4.9 4.7 4.4 
600 4.1 3.5 2.1 0.6 -0.8 -2.3 -3.7 -5.2 -6.6 -8 -9.5 -15.1 -11.2 -5.4 -5.7 -5.7 -3.2 -5 -10.3 -12.8 
720 -8.5 -0.4 -2.2 1.9 -0.4 -10.8 -12.3 -10.1 -8 -5.8 -3.6 -2.2 -3.6 -5.1 -6.5 -7.9 -9.3 -10.8 -12.2 -4.6 
840 -1.1 -11.8 -2.3 -5.2 -12.3 -10.5 -0.8 -1.5 -2.8 -4.1 -5.4 -6.7 -8 -9.2 -8.2 0 -4.3 3.3 4.2 5.2 
960 6.1 -0.5 -9.4 -4.2 -5.7 -7 -5.5 -4 -2.6 -1.1 0.4 -1 4.3 1.1 1.5 -2.4 -1 -3.8 -4.5 -1.5 

1080 -2.2 -4.4 -3.6 -2.3 -0.8 -5.8 -5.9 -5.5 -5.1 -4.8 -4.4 -4.1 -4.3 -4.6 -4.8 -4.9 -4 -3.2 -2.4 -1.5 
1200 -0.7 -5.8 -3.2 -7.7 -5.1 -7 -7.7 -5.6 -7.4 -5.7 -8.9 -10.6 -10.6 -6.7 -4.2 -7.7 -7.7 -6.5 -6.5 -6.4 
1320 -6.3 -6.2 -6.2 -4.4 -3.3 -2.9 -2.4 -1.9 -1.4 -0.9 -0.4 -0.3 -8 -7.4 -3.6 -1.7 -2.7 -3.2 -3.2 -5.1 
1440 -6.7 -6.6 -8.3 -5.4 -4 -5 -3 -1.3 -1.2 -1.1 -1 -0.9 -0.8 -0.7 -0.6 -0.6 -1 -2 -3.2 4.1 
1560 0.8 2.5 0.1 2.1 -0.7 -0.5 1.1 -2.1 3.4 4.1 8 8.8 10.4 10.2 11.2 8.3 5.2 6 6.8 7.5 
1680 8.3 9.1 9.8 10.6 11.3 12.1 12.9 10.9 7.2 3.5 5.4 6.5 4.6 2.6 2.9 0.1 -0.9 1.2 -1 0.6 
1800 -0.6 0 0.3 0.1 -1 1.3 2.8 2.8 2.7 2.6 2.4 2.3 2.2 2 1.9 1.8 1.6 1.5 1.4 1.2 
1920 1.1 4.3 0.4 1.1 0 0.2 0.4 1.4 -1.2 0.4 0.6 -0.6 -1 -0.6 1.6 2.8 -0.7 -1.2 -1.2 -1.2 
2040 -1.2 -1.1 -0.7 -0.3 0 0.4 0.8 1.1 1.5 1.9 0.1 1.8 -1.8 -1.1 -3.4 -1.6 1.7 -2.4 -2.3 -0.4 
2160 -1.2 -2.3 2.6 -0.3 -1.7 -0.8 -0.8 -2.4 -4 -4.3 -4.1 -3.7 -3.4 -3 -2.7 -2.3 -1.9 -1.6 -1.5 -1.8 
2280 -2 -1.9 -1.5 -2 -1.4 -0.6 0.7 -0.3 -2.4 -1.2 -1.5 0 -2.2 -1.2 -0.8 -1.2 -0.9 -0.7 -0.4 -0.1 
2400 0.2 0.5 0.8 -2.4 -5 -3.5 -2.1 -0.6 -0.2 0 0.3 0.4 0.1 0.2 1.4 -2 -1.5 -0.9 -1.1 -1.6 
2520 -0.8 -0.8 -0.9 0.6 1.4 0.6 -0.3 -0.5 -0.5 -0.4 -0.2 -0.1 0 0.2 0.3 0.4 -0.6 -1.7 -2.2 -2.1 
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MT+  0    6   12   18   24   30   36   42   48   54   60   66   72   78   84   90   96  102  108  114 
2640 -2 0.9 -2.5 -1.6 0.4 0.6 -0.8 -0.7 0.8 -1.6 0.9 -1.6 -1.4 0.3 -0.3 0.5 -1.7 -3.6 -3.5 -3.5 
2760 -3.4 -3.4 -3.3 -3.3 -3.2 -3.2 -3.1 -2.2 -1 0.3 1.5 1.4 -1.6 -2.3 -2 -1.7 -0.3 -0.3 -0.3 0.8 
2880 -1.6 -0.3 -0.9 -1.3 -0.1 2.3 -3.8 -0.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 4.8 5.5 4.1 2.8 
3000 1.4 0 -1.8 0.5 -0.6 -0.8 -4.8 1.8 1.7 -5.4 -5.1 1.1 -2.8 0.4 0.2 0.2 4.8 3.9 3 2.1 
3120 -2.4 -4.1 -1.1 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.7 0.1 -1.3 -3.6 -1.5 -1.3 -2.8 0.6 -0.9 
3240 -0.2 1 0.3 1.6 0.5 -1.4 -0.7 1.4 3.5 5.3 -2.7 -4.1 -0.6 2.3 2.3 2.3 2.3 2.2 2.2 2.2 
3360 2.2 2.5 0.2 -1.1 -0.7 -1 -1.7 -0.1 0.2 -0.9 -0.5 0.5 1.4 -1.6 1.2 -0.5 1.3 1.7 2.2 2.5 
3480 -0.2 -0.8 0.9 2.2 1.7 1.1 0.6 0 -0.5 -1.1 -1.6 -1.3 0.6 0 -0.9 -0.2 -1.5 1.5 0.2 0.2 
3600 -0.7 0.1 0.1 -0.3 0 0.8 1.1 0.5 0.3 0.1 -0.8 -0.1 0.7 1.4 -0.7 0.7 3.6 2.1 0 -3 
3720 -6 -0.3 0.2 0.2 0.2 0.4 0.9 0.7 -1.6 2.4 -1.9 -0.6 -2.5 0.8 0.7 0 -0.6 -8.5 -7.7 -6.7 
3840 -5.7 -4.7 -3.6 -2.6 -1.6 -0.6 0.4 1.4 2.4 0.6 -0.6 2.5 2.2 1.8 1.3 0.8 0.4 -0.1 -0.6 -0.2 
3960 0.2 -0.8 0.1 -1.3 -0.7 -0.3 0.9 2.1 1.2 0.3 -0.6 -1.5 -2.4 -3.3 -4.2 -5.1 -6 -6.9 -5.5 -2.5 
4080 -1.6 -1.5 0 0.2 -1.3 -1.6 0.4 0.9 0.8 -0.4 -0.9 -0.2 0.3 1.1 0 -3.3 -4.2 -5 -4.6 -4.3 
4200 -4 -3.6 -3.3 -2.9 -2.6 -2.2 -1.9 -1.6 -1.5 -3.3 -3.2 -0.4 -0.4 -0.5 -0.8 -1.4 0.5 2.9 0.3 -1.5 
4320 -1.3 -0.3 -0.5 -1.9 -0.8 1.1 -0.1 -1.4 0.8 3.8 2.3 1.2 0.4 0 1.4 2.4 3.4 4.5 0.3 -0.7 
4440 -0.9 -2.2 0.6 -0.1 1.4 -0.5 0.1 0.1 -0.4 -0.8 1.3 0.9 0.6 2.1 -3.1 -2.2 -3 -2.9 -2.7 -2.6 
4560 -2.5 -2.3 -2.2 -2.1 -1.9 -1.8 -1.7 -1.5 -1.4 -1.3 -1.1 0.3 -0.9 0.8 0.2 -0.2 -1.3 -0.8 0.4 1 
4680 -0.4 -0.6 -0.2 1.4 -0.5 1.9 1.7 1.5 1.2 1 0.8 0.6 0.4 0.1 -0.1 -0.3 -0.5 -0.8 -1 -1.2 
4800 -1.4 -1.8 1.5 -0.4 -0.8 -0.8 -0.5 0.1 -0.9 -1.6 -1.5 1.1 -0.8 0.3 -0.9 0 -1.2 1.9 1.2 0.2 
4920 0.6 0.9 1.3 -0.3 0 1.4 0.6 -0.1 -0.9 -1.6 -0.7 1.2 -1.5 -2.2 0 0.8 0.2 -1.6 -0.2 1.2 
5040 -0.4 -1.4 -0.5 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
5160 0 0 0 -0.8 -0.9 1 1 0.5 -0.9 -1 -0.6 -0.7 0.7 -0.5 -1.5 1.3 1.4 0.5 0.9 1.5 
5280 2.2 -0.9 -1.8 1 2.2 1.8 1.3 0.8 0.3 0.7 1.2 1.6 2.1 -0.6 0.2 0.3 0.3 0.2 0.2 0.8 
5400 0.5 -1 1 -1.4 -0.2 -0.3 -0.4 -0.3 -0.3 -0.2 -0.2 -0.1 -0.1 0 0 0.1 0.1 0.2 0.2 0.3 
5520 0.3 1.1 0.8 -0.6 -1.1 3.8 -0.2 -0.4 0.2 0.4 0.3 -0.6 -1 -0.3 1.1 3.2 2.4 2.2 2.1 2 
5640 1.8 1.7 1.6 1.4 1.3 1.2 1 0.9 0.8 0.6 0.5 0.3 0.2 -0.1 -0.6 -0.2 1.9 -1.4 -0.2 0.6 
5760 -0.3 0.4 0.8 -0.1 0.2 1.2 0.8 0.2 -1.3 -1.4 -1.4 -1.3 -1.3 -1.2 -1.1 -0.9 -0.8 -0.5 -0.3 -0.1 
5880 -0.5 -1.1 -0.4 -0.6 -0.7 0.1 0.3 -0.1 -0.7 -0.5 -1.3 -0.9 -0.6 -0.3 -0.2 -0.2 -0.3 -0.2 -0.2 -0.1 
6000 -0.1 0 0 0.1 0.2 0.2 0.3 0.3 0.4 0.4 0.5 0.6 0.1 -0.4 -0.6 -0.5 0.2 -2.8 -0.1 -1 
6120 -1.9 -0.6 0.8 0.8 1.1 0.8 -0.7 -0.3 0.1 0.4 0.8 1.1 1.5 1.8 2 1.8 0.8 -0.3 -0.4 -0.3 
6240 -0.1 0.1 0.3 0.3 0.1 -0.1 -0.1 0.1 0.2 0.2 0.2 0 0 0.1 -0.5 -0.3 -0.1 0.2 0.4 0.6 
6360 0.8 1.1 1.3 1.5 1.7 2 2.2 2.4 2.1 -1.8 -0.9 0.4 0.3 0.2 0.1 1.1 -0.8 -3 -1.6 -0.3 
6480 0.9 2 1.6 1.1 1.3 1.5 1.7 1.9 0 -3.8 -2.9 -2 -1 -0.1 0.8 1.7 1.7 1.6 1.6 1.6 
6600 1.5 1.5 1.5 1.5 1.4 1.4 1.4 1.3 1.3 1.3 1.2 1.2 1.2 1.2 1.1 1.1 1.1 1 1 1 
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MT+  0    6   12   18   24   30   36   42   48   54   60   66   72   78   84   90   96  102  108  114 
6720 0.9 0.9 0.9 0.9 0.4 -0.3 -0.9 -0.8 -0.5 -0.1 -0.1 -0.7 -1 -1.1 -1 -0.9 -0.8 -0.7 -0.6 -0.3 
6840 0.2 -0.3 -1 -1.3 -1 -0.6 0.1 0.9 1.6 2.2 2.1 1.9 1.7 1.5 1.4 1.2 1 0.8 0.6 0.4 
6960 0.3 0.1 -0.1 -0.3 -0.5 -0.6 -0.8 -1 -1.2 -1.4 -1.5 -1.7 -1.9 -2.1 -2.3 -2.5 -2.6 -2.8 -2 -0.5 
7080 0.1 0.4 0.4 0.4 0.4 0.3 -0.5 -1.4 -1.3 -1 -0.3 0.3 1 1.6 0.8 -1.5 -1.5 -1.3 -1.2 -0.6 
7200 0 0 0.1 0.2 0.2 0.2 0.3 0.4 0.4 0.5 0.5 0.6 0.6 0.7 0.7 0.8 0.9 0.9 1 1 
7320 1.1 1.1 1.2 1.2 1.3 1.3 1.4 1.4 1.5 1.5 1.6 1.7 1.9 2.3 2.7 2 1.3 0.6 -0.1 -0.3 
7440 -0.1 0.4 0.6 0.7 0.6 0.5 0.3 0.2 0.5 0.6 0.5 0.4 0.2 0.1 0 -0.2 -0.3 -0.3 -0.2 -0.2 
7560 -0.2 -0.1 -0.1 0 0 0 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.4 0.4 0.4 0.5 0.5 0.6 0.6 
7680 0.6 0.7 0.7 0.8 0.8 0.8 0.9 0.6 0.1 -0.5 0.5 0 -1.3 -1.2 -0.7 0.2 1.1 0.7 0 -1 
7800 -2 -2.3 -2.2 -2 -1.5 -0.4 0.5 1.3 1.5 1.3 1 0.8 0.6 0.4 0.2 0 -0.2 -0.4 -0.6 -0.5 
7920 0 -0.1 -0.4 0 0.1 -0.8 0.4 0.7 0.6 0.5 0.4 0.3 0.2 0.2 0.1 0 -0.1 -0.2 -0.3 -0.4 
8040 -0.2 1.3 1.2 -0.1 -0.1 0.3 0 -0.9 -0.5 -1.7 -0.8 -0.3 0 0.3 0.6 0.6 0.5 0.3 0.1 -0.1 
8160 -0.3 -0.4 -0.6 -0.8 -1 -1.2 -1.4 -1.5 -1.7 -1.9 -2.1 -2.2 -1.6 -1.4 -1.1 0.3 0.5 -0.2 0 -0.3 
8280 -0.1 0.8 0.7 -0.6 0.9 1.1 0.9 0.7 0.5 0.4 0.3 0.2 0.1 -0.1 -0.2 -0.3 -0.4 -0.1 0.3 0.2 
8400 0 -0.2 0.2 0.2 -0.7 -0.5 0.3 0.5 0 0.5 0.6 -1 -1.2 0.3 1.2 1.2 0.5 -0.3 -1.1 -1.9 
8520 -2.6 -2 0.2 1.2 0.8 0.5 0.1 -0.2 -0.6 -0.9 -1 -0.3 0.7 0.8 0.1 0.5 -0.2 -1.2 -0.5 0.9 
8640 0.6 0.6 1 1.4 1.4 0.3 0.3 0.5 0.4 0.2 0.1 -0.1 -0.3 -0.5 -0.7 -0.9 -0.7 -0.3 0 0.3 
8760 0.4 0.2 0.8 0.1 -0.5 0.3 1.3 0.6 0.5 0.1 -1.7 -1.2 0.6 0.9 0.6 0.4 0.2 0.1 0 -1.4 
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Figure - Low frequency (~0.1 Hz) probe motion under parachute vs. time.  Positive angles (deg) indicate that 
Huygens was west of the parachute. 
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Huygens Eastward Tilt (deg) vs. Altitude
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Figure - Low frequency probe swing amplitude vs. altitude. 
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Appendix 5 - Azimuth Functions of Huygens 
 
Care must be taken when determining the pointing azimuth during a Huygens observation.  The original concept was that the probe 
would spin counter-clockwise (from above), and sun crossings would determine the spin rate and angular position of the probe during 
the descent.  However due to problems with spin direction, probe dynamics and haze the in-situ determination of the probes azimuth 
was often incorrect.  In fact the sun sensor has no way of knowing the direction of spin, so azimuths determined after the spin 
reversal are in the opposite sense of what was intended.   
 
Some azimuth corrections were made to the dataset currently in the archive. However, these were our best knowledge as of mid 
2006, and the definitive analysis was not performed until 2007.  This is still the best knowledge at the time of this writing (June 2012), 
although a true 6 degree of freedom dynamics analysis of the probe is still not available, and we are not aware of any 
 plans to conduct a full 6 DoF dynamics analysis.  Probe attitude knowledge near the epoch of low level images is quite good (~0.5°), 
and likely better than ~5° elsewhere.  Regions of high aerodynamic forces (i.e. above 65 km) are likely not as well described as at 
lower altitudes (see section 5.5 of the DISR Archive Users' Guide). 
 
The original convention for DISR observation azimuths was degrees counter-clockwise from the sun when viewed from above, and 
this continues to be the convention for azimuths described in the DISR headers and archive files.  However elsewhere other 
conventions relating to DISR observations can be found, so it is important to understand the basis of all azimuth declarations.  
 
Let us use the example of DISR IR dataset 190 (IR_0190_022512_4610).  It has a sample time (i.e. exposure time) of 247 * 8.064ms 
= 1.992 seconds,  but an overall collection time (i.e. integration time) of 994 * 8.064ms = 8.02 seconds.  So the exposure begins at 
T0+2 hr, 25 min, 12.4610 seconds (T0+8712.461s) and ends at T0+8720.481 seconds.  From the table below, the azimuth at the 
beginning of the observation is 332.725 revolutions from the reversal (east of north), and ends at 332.8718 revolutions (or from 261 
degrees east of north to 313.85 degrees east of north, and average observation azimuth of 587.424 east of north).  The sun's 
position during the observation (from appendix 14) is 115.03 degrees east of north.  So using our original convention the observation 
begins 214.03 degrees CCW of the sun, and ends at 161.182 degrees CCW of the sun (an average observation azimuth of 187.606 
degrees, or -172.394 degrees relative to the sun). 
 

Azimuth information for IR exposure IR_0190_022512_4610 
 T0+sec. Rotations Degs E of N Sun AZ ° CCW of sun ° CCW of sun 

Begin 8712.461 332.7250 261.00 115.03 214.03 -145.97 
End 8720.481 332.8718 313.85 115.03 161.18 -198.82 
Average 8716.471 332.7984 287.42 115.03 187.61 -172.39 
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From ref 5, Karkoschka 
Entries are listed in full rotations for DISR (Huygens z-axis) east of north, 
0.000 = north, 0.250 = east, 0.500 = south, 0.750 = west, 
this smooth rotational profile does not include irregularities of a few degrees on short time scales. 
 
This information is also available in the PDS archive in: 
/EXTRAS/PROBE_ATTITUDE/DATA_AT_SOLAR_CROSSING/AZIMUTH_MODEL_29AUG05.TXT 
 

MT+ 
seconds 0      10      20      30      40      50      60      70      80      90     100     110 

   0    31.530   30.363   29.196   28.030   26.874   25.753   24.668   23.622   22.613   21.638   20.694   19.776 
 120    18.884   18.017   17.173   16.352   15.552   14.771   14.008   13.265   12.542   11.840   11.161   10.503 
 240     9.864    9.244    8.640    8.052    7.481    6.930    6.404    5.904    5.431    4.987    4.570    4.181 
 360     3.818    3.479    3.162    2.865    2.585    2.322    2.078    1.852    1.647    1.464    1.303    1.164 
 480     1.046    0.948    0.870    0.809    0.766    0.740    0.730    0.735    0.756    0.794    0.848    0.918 
 600     1.005    1.108    1.227    1.360    1.509    1.672    1.850    2.043    2.251    2.472    2.706    2.954 
 720     3.214    3.488    3.775    4.076    4.390    4.718    5.060    5.415    5.784    6.166    6.562    6.973 
 840     7.397    7.834    8.284    8.747    9.222    9.710   10.211   10.723   11.255   11.823   12.435   13.063 
 960    13.714   14.420   15.181   15.996   16.872   17.787   18.733   19.704   20.697   21.714   22.757   23.830 
1080    24.935   26.076   27.256   28.476   29.733   31.026   32.354   33.718   35.117   36.550   38.016   39.520 
1200    41.060   42.635   44.237   45.857   47.483   49.102   50.709   52.304   53.892   55.472   57.045   58.615 
1320    60.182   61.746   63.298   64.830   66.329   67.787   69.204   70.584   71.937   73.274   74.602   75.925 
1440    77.240   78.541   79.822   81.078   82.309   83.516   84.701   85.867   87.016   88.150   89.278   90.392 
1560    91.468   92.499   93.502   94.481   95.450   96.436   97.424   98.401   99.366 100.331 101.27 102.173 
1680   103.076 103.999 104.902 105.818 106.712 107.563 108.416 109.262 110.076 110.871 111.669 112.485 
1800   113.284 114.076 114.859 115.652 116.437 117.203 117.965 118.74 119.536 120.337 121.101 121.853 
1920   122.605 123.352 124.087 124.811 125.538 126.236 126.957 127.665 128.394 129.121 129.81 130.502 
2040   131.214 131.909 132.62 133.321 133.985 134.658 135.335 135.983 136.631 137.284 137.931 138.566 
2160   139.167 139.763 140.361 140.961 141.548 142.114 142.648 143.161 143.689 144.21 144.727 145.248 
2280   145.777 146.296 146.8 147.285 147.757 148.241 148.728 149.2 149.656 150.101 150.533 150.958 
2400   151.396 151.838 152.283 152.729 153.174 153.612 154.033 154.44 154.856 155.28 155.702 156.123 
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MT+ 
seconds 0      10      20      30      40      50      60      70      80      90     100     110 

2520   156.545 156.973 157.412 157.86 158.314 158.783 159.24 159.682 160.12 160.556 160.985 161.428 
2640   161.865 162.292 162.713 163.125 163.53 163.936 164.366 164.829 165.29 165.735 166.171 166.608 
2760   167.057 167.516 167.975 168.457 168.942 169.42 169.876 170.338 170.802 171.248 171.681 172.113 
2880   172.546 172.978 173.411 173.856 174.319 174.786 175.229 175.653 176.068 176.473 176.882 177.319 
3000   177.777 178.243 178.69 179.132 179.571 180.009 180.452 180.902 181.321 181.743 182.156 182.565 
3120   182.970 183.377 183.787 184.161 184.519 184.909 185.288 185.665 186.045 186.435 186.822 187.211 
3240   187.597 187.971 188.316 188.662 189.026 189.443 189.865 190.25 190.621 190.991 191.366 191.752 
3360   192.161 192.59 193.019 193.451 193.878 194.279 194.658 195.027 195.396 195.758 196.125 196.505 
3480   196.908 197.323 197.743 198.157 198.548 198.909 199.251 199.606 199.979 200.336 200.693 201.068 
3600   201.475 201.895 202.293 202.701 203.115 203.517 203.905 204.306 204.692 205.079 205.466 205.87 
3720   206.255 206.638 207.03 207.411 207.821 208.217 208.588 208.954 209.301 209.621 209.931 210.293 
3840   210.654 211.008 211.365 211.697 211.996 212.25 212.523 212.853 213.263 213.685 214.073 214.445 
3960   214.863 215.291 215.714 216.159 216.641 217.128 217.596 218.038 218.459 218.861 219.245 219.623 
4080   220.003 220.392 220.768 221.138 221.498 221.845 222.17 222.47 222.732 223.006 223.323 223.658 
4200   224.007 224.358 224.722 225.08 225.421 225.762 226.089 226.404 226.731 227.064 227.393 227.665 
4320   227.920 228.193 228.483 228.79 229.095 229.389 229.661 229.942 230.243 230.534 230.829 231.123 
4440   231.417 231.72 232.023 232.335 232.653 232.972 233.29 233.612 233.938 234.269 234.607 234.95 
4560   235.299 235.642 235.973 236.282 236.586 236.89 237.193 237.496 237.802 238.122 238.458 238.809 
4680   239.150 239.479 239.792 240.113 240.441 240.768 241.093 241.418 241.744 242.078 242.42 242.737 
4800   243.050 243.363 243.654 243.939 244.243 244.546 244.843 245.147 245.444 245.722 246.003 246.284 
4920   246.564 246.841 247.097 247.316 247.496 247.668 247.842 248.002 248.18 248.385 248.627 248.895 
5040   249.138 249.379 249.636 249.898 250.143 250.383 250.631 250.888 251.155 251.433 251.718 252.016 
5160   252.332 252.65 252.965 253.261 253.55 253.841 254.118 254.383 254.634 254.884 255.126 255.369 
5280   255.623 255.899 256.185 256.482 256.771 257.062 257.359 257.651 257.936 258.205 258.471 258.742 
5400   259.015 259.289 259.563 259.836 260.113 260.392 260.664 260.933 261.205 261.48 261.76 262.032 
5520   262.291 262.551 262.811 263.073 263.336 263.614 263.906 264.192 264.475 264.753 265.018 265.267 
5640   265.523 265.79 266.069 266.359 266.638 266.91 267.188 267.462 267.722 267.978 268.241 268.501 
5760   268.759 269.014 269.27 269.54 269.815 270.085 270.362 270.638 270.908 271.175 271.437 271.691 
5880   271.947 272.206 272.466 272.732 272.997 273.26 273.527 273.802 274.077 274.351 274.627 274.904 
6000   275.184 275.456 275.711 275.957 276.199 276.44 276.684 276.927 277.174 277.442 277.704 277.963 
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MT+ 
seconds 0      10      20      30      40      50      60      70      80      90     100     110 

6120   278.233 278.515 278.791 279.059 279.327 279.597 279.865 280.126 280.375 280.619 280.869 281.113 
6240   281.355 281.596 281.84 282.094 282.357 282.613 282.867 283.122 283.378 283.634 283.889 284.132 
6360   284.369 284.607 284.845 285.089 285.337 285.591 285.851 286.109 286.361 286.604 286.835 287.06 
6480   287.269 287.47 287.675 287.899 288.13 288.354 288.584 288.826 289.068 289.314 289.556 289.795 
6600   290.032 290.265 290.501 290.745 290.983 291.212 291.435 291.651 291.864 292.082 292.305 292.528 
6720   292.754 292.98 293.202 293.425 293.661 293.895 294.116 294.336 294.55 294.751 294.955 295.171 
6840   295.389 295.608 295.837 296.068 296.279 296.494 296.72 296.952 297.19 297.434 297.682 297.934 
6960   298.195 298.45 298.691 298.924 299.152 299.377 299.603 299.828 300.044 300.251 300.462 300.664 
7080   300.867 301.068 301.265 301.477 301.697 301.921 302.143 302.363 302.584 302.792 302.997 303.209 
7200   303.421 303.617 303.817 304.019 304.219 304.418 304.613 304.806 305.002 305.199 305.399 305.602 
7320   305.810 306.02 306.233 306.446 306.659 306.87 307.076 307.28 307.484 307.68 307.878 308.076 
7440   308.279 308.505 308.717 308.908 309.099 309.293 309.472 309.652 309.837 310.026 310.219 310.422 
7560   310.640 310.867 311.083 311.293 311.508 311.73 311.952 312.17 312.388 312.612 312.837 313.056 
7680   313.270 313.478 313.68 313.88 314.081 314.277 314.47 314.657 314.842 315.023 315.214 315.403 
7800   315.576 315.759 315.952 316.149 316.356 316.551 316.739 316.923 317.097 317.265 317.437 317.615 
7920   317.797 317.99 318.199 318.413 318.622 318.828 319.03 319.225 319.421 319.623 319.827 320.021 
8040   320.205 320.387 320.571 320.755 320.941 321.129 321.319 321.514 321.715 321.915 322.109 322.301 
8160   322.492 322.68 322.869 323.067 323.273 323.476 323.677 323.866 324.063 324.223 324.381 324.551 
8280   324.726 324.912 325.087 325.265 325.446 325.631 325.822 326.019 326.226 326.417 326.581 326.735 
8400   326.886 327.059 327.245 327.439 327.632 327.823 328.012 328.201 328.385 328.57 328.766 328.964 
8520   329.167 329.372 329.564 329.746 329.929 330.111 330.282 330.461 330.656 330.861 331.069 331.269 
8640   331.452 331.621 331.791 331.971 332.151 332.326 332.5 332.68 332.863 333.046 333.217 333.394 
8760   333.581 333.774 333.981 334.167 334.349 334.525 334.695 334.862 335.035 335.212 335.384 335.536 

 
DISR azimuths shown in the archive label files and data headers are defined in the oppose sense (in keeping with the original 
anticipated spin direction of the probe) as degrees west of north (counter-clockwise as viewed from above) relative to the sun 
vector's projection on Titan's surface at the beginning of the measurement. 
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Figure - Total number of probe spin rotations from reversal at ~125 km altitude (~545 seconds). 
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Spin vs Altitude
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Figure - Huygens probe spin rate vs. altitude. 
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Figure - Huygens probe spin rate vs. mission time. 
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Appendix 6 - A summary of the DISR Descent Mode Cycles. 
 
The DISR software schedules data collection in pre-defined batches called "Cycles".  Each cycle is designed for a particular purpose.  
For example the "Image Cycle" is designed to collect a set of images at each of 12 azimuths relative to the sun, along with 
associated spectra and solar aureole exposures to measure one atmospheric level.   The software also manages the buffer state of 
the instrument by scheduling enough measurement to assure no probe polling opportunities are lost.  Above 20 km altitude the 
software keeps the buffer as full as possible to take advantage of any potential windfall polling.  At 20 km the buffer is emptied by the 
Drain cycle and the Near Surface cycles keep just enough data in the buffer to keep up with the data link, but loose as little low-level 
data as possible upon impact.  Below is a summary of the Descent cycles: 
 
Image -  Collects a set of images at each of 12 azimuths relative to the sun, along with associated spectra and solar aureole 
exposures to measure one atmospheric level. 
 
Non-Image - Collects 360 degrees of spectra (UV thru IR) and solar aureole measurements representing one atmospheric level. 
 
Calibration - Collects data from each instrument with the calibration lamps on and off, to track thermal variations. 
 
Drain - Empties the telemetry buffer to secure all high altitude data. 
 
HNS - High Near Surface cycles similar to Image cycles, captures two clocked rotations of images, spectra and solar aureole 
measurements to provide one altitude panorama. 
 
Spec. - Spectrophotometric cycles take downward looking spectral exposures to create a 360 degree map of Titan's surface. 
 
MNS - Medium Near Surface cycles take single snapshot images and spectra at a rate that keeps the telemetry buffer near empty. 
 
LNS - Low Near Surface cycles take rapid half SLI images of the surface. 
 
VLNS - Very Low Near Surface cycles take only spectra near Titan's surface. 
 
Surf. - Surface cycles take observations from Titan's surface. 
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The plots below show the altitudes were specific cycles were taken and a summary of the 164 cycles collected during the Titan 
descent. 
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Figure - DISR Descent Cycles (& Altitude) vs. Mission Time 
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Figure - Descent Cycle progression during Titan descent. 
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This table presents the DISR Descent Mode Cycle Types experienced during the Titan descent by mission time (M_Time) with 
corresponding DDB altitude.  The values for altitude in the 3rd column (Altitude) are as reconstructed by the Descent Trajectory 
Working Group (DTWG) as of July 2011 and are more accurate.  The values or altitude in the other columns (5-17) are as reported in 
the Descent Data Broadcast (DDB) during the descent and therefore as used by the in-flight software.  The surface cycles (SurfA 
thru SurfC) are not reported in the table but were all at zero altitude. 
 

Cycle 
# 

Type Altitude 
(km) 

M_Time 
(s) 

Img NoImg Cal_A CAl_B Cal_C Flat Drain HNS Dark Spect MNS LNS VLNS 

1 Img 143.876 122.6 152.75 0 0 0 0 0 0 0 0 0 0 0 0 
2 Img 135.934 282.0 141.43 0 0 0 0 0 0 0 0 0 0 0 0 
3 NoImg 129.106 433.2 0 132.51 0 0 0 0 0 0 0 0 0 0 0 
4 NoImg 125.304 523.2 0 128.34 0 0 0 0 0 0 0 0 0 0 0 
5 Cal_A 118.369 700.6 0 0 120.77 0 0 0 0 0 0 0 0 0 0 
6 Cal_B 116.178 760.6 0 0 0 118.37 0 0 0 0 0 0 0 0 0 
7 Cal_C 114.471 808.0 0 0 0 0 116.52 0 0 0 0 0 0 0 0 
8 Img 113.784 828.5 115.76 0 0 0 0 0 0 0 0 0 0 0 0 
9 NoImg 108.300 957.9 0 108.52 0 0 0 0 0 0 0 0 0 0 0 
10 NoImg 101.776 1047.9 0 101.56 0 0 0 0 0 0 0 0 0 0 0 
11 NoImg 95.583 1137.9 0 95.17 0 0 0 0 0 0 0 0 0 0 0 
12 NoImg 89.963 1227.9 0 89.43 0 0 0 0 0 0 0 0 0 0 0 
13 NoImg 84.922 1317.9 0 84.25 0 0 0 0 0 0 0 0 0 0 0 
14 Img 80.304 1407.9 79.57 0 0 0 0 0 0 0 0 0 0 0 0 
15 NoImg 74.693 1531.2 0 73.89 0 0 0 0 0 0 0 0 0 0 0 
16 NoImg 71.001 1621.2 0 70.24 0 0 0 0 0 0 0 0 0 0 0 
17 NoImg 67.748 1711.2 0 66.96 0 0 0 0 0 0 0 0 0 0 0 
18 NoImg 64.835 1801.2 0 64.05 0 0 0 0 0 0 0 0 0 0 0 
19 Cal_A 62.251 1891.2 0 0 61.43 0 0 0 0 0 0 0 0 0 0 
20 Cal_B 60.683 1951.2 0 0 0 59.79 0 0 0 0 0 0 0 0 0 
21 Cal_C 59.985 1979.0 0 0 0 0 59.1 0 0 0 0 0 0 0 0 
22 NoImg 59.355 2004.8 0 58.45 0 0 0 0 0 0 0 0 0 0 0 
23 Img 57.259 2094.8 56.31 0 0 0 0 0 0 0 0 0 0 0 0 
24 NoImg 54.418 2228.1 0 53.36 0 0 0 0 0 0 0 0 0 0 0 
25 NoImg 52.648 2318.2 0 51.53 0 0 0 0 0 0 0 0 0 0 0 
26 Flat 50.974 2408.2 0 0 0 0 0 49.81 0 0 0 0 0 0 0 
27 Cal_A 49.389 2498.2 0 0 48.17 0 0 0 0 0 0 0 0 0 0 
28 Cal_B 48.368 2558.2 0 0 0 47.13 0 0 0 0 0 0 0 0 0 
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Cycle 
# 

Type Altitude 
(km) 

M_Time 
(s) 

Img NoImg Cal_A CAl_B Cal_C Flat Drain HNS Dark Spect MNS LNS VLNS 

29 Cal_C 48.008 2579.9 0 0 0 0 46.78 0 0 0 0 0 0 0 0 
30 NoImg 47.465 2613.1 0 46.22 0 0 0 0 0 0 0 0 0 0 0 
31 NoImg 46.040 2703.1 0 44.75 0 0 0 0 0 0 0 0 0 0 0 
32 NoImg 44.686 2793.1 0 43.35 0 0 0 0 0 0 0 0 0 0 0 
33 NoImg 43.382 2883.1 0 42.01 0 0 0 0 0 0 0 0 0 0 0 
34 Img 42.133 2973.1 40.72 0 0 0 0 0 0 0 0 0 0 0 0 
35 NoImg 40.277 3113.2 0 38.81 0 0 0 0 0 0 0 0 0 0 0 
36 NoImg 39.142 3203.2 0 37.64 0 0 0 0 0 0 0 0 0 0 0 
37 NoImg 38.043 3293.2 0 36.5 0 0 0 0 0 0 0 0 0 0 0 
38 NoImg 36.980 3383.2 0 35.41 0 0 0 0 0 0 0 0 0 0 0 
39 NoImg 35.953 3473.2 0 34.35 0 0 0 0 0 0 0 0 0 0 0 
40 NoImg 34.958 3563.2 0 33.31 0 0 0 0 0 0 0 0 0 0 0 
41 Img 33.998 3653.2 32.32 0 0 0 0 0 0 0 0 0 0 0 0 
42 NoImg 32.542 3794.2 0 30.8 0 0 0 0 0 0 0 0 0 0 0 
43 NoImg 31.644 3884.2 0 29.88 0 0 0 0 0 0 0 0 0 0 0 
44 NoImg 30.773 3974.2 0 28.98 0 0 0 0 0 0 0 0 0 0 0 
45 NoImg 29.922 4064.2 0 28.1 0 0 0 0 0 0 0 0 0 0 0 
46 NoImg 29.092 4154.3 0 27.23 0 0 0 0 0 0 0 0 0 0 0 
47 NoImg 28.283 4244.3 0 26.39 0 0 0 0 0 0 0 0 0 0 0 
48 Img 27.481 4335.6 25.57 0 0 0 0 0 0 0 0 0 0 0 0 
49 Drain 26.112 4495.4 0 0 0 0 0 0 14 0 0 0 0 0 0 
50 HNS 23.207 4856.4 0 0 0 0 0 0 0 12.6 0 0 0 0 0 
51 HNS 20.669 5194.9 0 0 0 0 0 0 0 11.28 0 0 0 0 0 
52 Spect 18.284 5534.9 0 0 0 0 0 0 0 0 0 9.99 0 0 0 
53 Dark 17.980 5579.3 0 0 0 0 0 0 0 0 9.86 0 0 0 0 
54 HNS 16.997 5726.2 0 0 0 0 0 0 0 11.64 0 0 0 0 0 
55 HNS 14.796 6067.4 0 0 0 0 0 0 0 16.25 0 0 0 0 0 
56 HNS 12.731 6405.7 0 0 0 0 0 0 0 14.01 0 0 0 0 0 
57 HNS 10.807 6736.6 0 0 0 0 0 0 0 11.92 0 0 0 0 0 
58 HNS 8.982 7063.1 0 0 0 0 0 0 0 10.01 0 0 0 0 0 
59 HNS 7.249 7384.4 0 0 0 0 0 0 0 8.01 0 0 0 0 0 
60 HNS 5.519 7717.7 0 0 0 0 0 0 0 6.21 0 0 0 0 0 
61 Spect 3.882 8046.4 0 0 0 0 0 0 0 0 0 4.31 0 0 0 
62 Dark 3.642 8095.3 0 0 0 0 0 0 0 0 4.11 0 0 0 0 
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Cycle 
# 

Type Altitude 
(km) 

M_Time 
(s) 

Img NoImg Cal_A CAl_B Cal_C Flat Drain HNS Dark Spect MNS LNS VLNS 

63 MNS 3.026 8222.7 0 0 0 0 0 0 0 0 0 0 3.39 0 0 
64 MNS 2.982 8231.7 0 0 0 0 0 0 0 0 0 0 3.37 0 0 
65 MNS 2.790 8271.3 0 0 0 0 0 0 0 0 0 0 3.14 0 0 
66 MNS 2.746 8280.5 0 0 0 0 0 0 0 0 0 0 3.08 0 0 
67 MNS 2.556 8320.4 0 0 0 0 0 0 0 0 0 0 2.87 0 0 
68 MNS 2.512 8329.6 0 0 0 0 0 0 0 0 0 0 2.83 0 0 
69 MNS 2.325 8368.9 0 0 0 0 0 0 0 0 0 0 2.62 0 0 
70 MNS 2.282 8378.1 0 0 0 0 0 0 0 0 0 0 2.56 0 0 
71 MNS 2.098 8417.3 0 0 0 0 0 0 0 0 0 0 2.37 0 0 
72 MNS 2.054 8426.5 0 0 0 0 0 0 0 0 0 0 2.31 0 0 
73 MNS 1.859 8467.4 0 0 0 0 0 0 0 0 0 0 2.1 0 0 
74 MNS 1.818 8476.3 0 0 0 0 0 0 0 0 0 0 2.05 0 0 
75 MNS 1.631 8516.3 0 0 0 0 0 0 0 0 0 0 1.83 0 0 
76 MNS 1.589 8525.2 0 0 0 0 0 0 0 0 0 0 1.79 0 0 
77 MNS 1.403 8565.5 0 0 0 0 0 0 0 0 0 0 1.59 0 0 
78 MNS 1.361 8574.6 0 0 0 0 0 0 0 0 0 0 1.53 0 0 
79 MNS 1.175 8614.2 0 0 0 0 0 0 0 0 0 0 1.33 0 0 
80 MNS 1.132 8623.2 0 0 0 0 0 0 0 0 0 0 1.28 0 0 
81 MNS 0.942 8663.9 0 0 0 0 0 0 0 0 0 0 1.07 0 0 
82 MNS 0.900 8673.1 0 0 0 0 0 0 0 0 0 0 1.02 0 0 
83 MNS 0.720 8711.9 0 0 0 0 0 0 0 0 0 0 0.830 0 0 
84 MNS 0.676 8721.2 0 0 0 0 0 0 0 0 0 0 0.770 0 0 
85 MNS 0.488 8762.3 0 0 0 0 0 0 0 0 0 0 0.560 0 0 
86 MNS 0.445 8771.6 0 0 0 0 0 0 0 0 0 0 0.520 0 0 
87 LNS 0.269 8810.5 0 0 0 0 0 0 0 0 0 0 0 0.310 0 
88 LNS 0.255 8813.5 0 0 0 0 0 0 0 0 0 0 0 0.300 0 
89 LNS 0.242 8816.6 0 0 0 0 0 0 0 0 0 0 0 0.280 0 
90 LNS 0.227 8819.8 0 0 0 0 0 0 0 0 0 0 0 0.270 0 
91 VLNS 0.205 8824.7 0 0 0 0 0 0 0 0 0 0 0 0 0.240 
92 VLNS 0.198 8826.4 0 0 0 0 0 0 0 0 0 0 0 0 0.230 
93 VLNS 0.172 8831.9 0 0 0 0 0 0 0 0 0 0 0 0 0.210 
94 VLNS 0.127 8841.5 0 0 0 0 0 0 0 0 0 0 0 0 0.160 
95 VLNS 0.120 8843.3 0 0 0 0 0 0 0 0 0 0 0 0 0.150 
96 VLNS 0.112 8845.0 0 0 0 0 0 0 0 0 0 0 0 0 0.140 
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Cycle 
# 

Type Altitude 
(km) 

M_Time 
(s) 

Img NoImg Cal_A CAl_B Cal_C Flat Drain HNS Dark Spect MNS LNS VLNS 

97 VLNS 0.104 8846.7 0 0 0 0 0 0 0 0 0 0 0 0 0.130 
98 VLNS 0.097 8848.4 0 0 0 0 0 0 0 0 0 0 0 0 0.120 
99 VLNS 0.089 8850.1 0 0 0 0 0 0 0 0 0 0 0 0 0.110 
100 VLNS 0.081 8851.8 0 0 0 0 0 0 0 0 0 0 0 0 0.110 
101 VLNS 0.074 8853.5 0 0 0 0 0 0 0 0 0 0 0 0 0.100 
102 VLNS 0.066 8855.2 0 0 0 0 0 0 0 0 0 0 0 0 0.090 
103 VLNS 0.058 8856.9 0 0 0 0 0 0 0 0 0 0 0 0 0.080 
104 VLNS 0.050 8858.7 0 0 0 0 0 0 0 0 0 0 0 0 0.060 
105 VLNS 0.043 8860.4 0 0 0 0 0 0 0 0 0 0 0 0 0.050 
106 VLNS 0.035 8862.1 0 0 0 0 0 0 0 0 0 0 0 0 0.040 
107 VLNS 0.027 8863.8 0 0 0 0 0 0 0 0 0 0 0 0 0.040 
108 VLNS 0.019 8865.5 0 0 0 0 0 0 0 0 0 0 0 0 0.030 
109 VLNS 0.012 8867.2 0 0 0 0 0 0 0 0 0 0 0 0 0.020 
110 VLNS 0.004 8868.9 0 0 0 0 0 0 0 0 0 0 0 0 0.010 
111 VLNS 0.000 8870.6 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
112 VLNS 0 8872.4 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
113 VLNS 0 8873.5 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
114 VLNS 0 8876.2 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
115 VLNS 0 8877.3 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
116 VLNS 0 8879.2 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
117 VLNS 0 8880.3 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
118 VLNS 0 8882.2 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
119 VLNS 0 8883.3 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
120 VLNS 0 8885.3 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
121 VLNS 0 8886.4 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
122 VLNS 0 8888.3 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
123 VLNS 0 8890.0 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
124 VLNS 0 8891.2 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
125 VLNS 0 8893.0 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
126 VLNS 0 8894.2 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
127 VLNS 0 8895.3 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
128 VLNS 0 8897.7 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
129 VLNS 0 8898.8 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
130 VLNS 0 8900.5 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
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Cycle 
# 

Type Altitude 
(km) 

M_Time 
(s) 

Img NoImg Cal_A CAl_B Cal_C Flat Drain HNS Dark Spect MNS LNS VLNS 

131 VLNS 0 8902.3 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
132 VLNS 0 8903.4 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
133 VLNS 0 8905.9 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
134 VLNS 0 8907.1 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
135 VLNS 0 8908.2 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
136 VLNS 0 8909.7 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
137 VLNS 0 8911.5 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
138 VLNS 0 8912.7 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
139 VLNS 0 8914.5 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
140 VLNS 0 8915.7 0 0 0 0 0 0 0 0 0 0 0 0 0.000 
141 SurfA 0 8917.9 0 0 0 0 0 0 0 0 0 0 0 0 0 
142 SurfB 0 8923.6 0 0 0 0 0 0 0 0 0 0 0 0 0 
143 SurfB 0 8931.6 0 0 0 0 0 0 0 0 0 0 0 0 0 
144 SurfB 0 8941.5 0 0 0 0 0 0 0 0 0 0 0 0 0 
145 SurfB 0 8949.8 0 0 0 0 0 0 0 0 0 0 0 0 0 
146 SurfB 0 8958.7 0 0 0 0 0 0 0 0 0 0 0 0 0 
147 SurfB 0 8966.9 0 0 0 0 0 0 0 0 0 0 0 0 0 
148 SurfB 0 8975.3 0 0 0 0 0 0 0 0 0 0 0 0 0 
149 SurfB 0 8983.6 0 0 0 0 0 0 0 0 0 0 0 0 0 
150 SurfB 0 8991.9 0 0 0 0 0 0 0 0 0 0 0 0 0 
151 SurfC 0 9000.2 0 0 0 0 0 0 0 0 0 0 0 0 0 
152 HNS 0 9010.7 0 0 0 0 0 0 0 0.000 0 0 0 0 0 
153 HNS 0 9370.3 0 0 0 0 0 0 0 0.000 0 0 0 0 0 
154 HNS 0 9690.7 0 0 0 0 0 0 0 0.000 0 0 0 0 0 
155 HNS 0 10001.4 0 0 0 0 0 0 0 0.000 0 0 0 0 0 
156 HNS 0 10311.4 0 0 0 0 0 0 0 0.000 0 0 0 0 0 
157 HNS 0 10609.5 0 0 0 0 0 0 0 0.000 0 0 0 0 0 
158 HNS 0 10904.5 0 0 0 0 0 0 0 0.000 0 0 0 0 0 
159 HNS 0 11182.0 0 0 0 0 0 0 0 0.000 0 0 0 0 0 
160 HNS 0 11462.6 0 0 0 0 0 0 0 0.000 0 0 0 0 0 
161 HNS 0 11744.2 0 0 0 0 0 0 0 0.000 0 0 0 0 0 
162 HNS 0 12307.2 0 0 0 0 0 0 0 0.000 0 0 0 0 0 
163 HNS 0 12588.4 0 0 0 0 0 0 0 0.000 0 0 0 0 0 
164 HNS 0 12864.9 0 0 0 0 0 0 0 0.000 0 0 0 0 0 
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The following table lists the types and number of observations made for each Descent Cycle. 
 

Measurements taken during typical descent cycles: 
 Above 20 km Altitude Below 20 km Altitude 

  Image No Image Cal A Cal B Cal C Surf. A & B Surface C VLNS LNS MNS HNS Dark Spectr 
IR_COMB 1 1 1 1 1 1 1 1 0 1 1 0 0 

DLIS 0 0 0 0 0 0 0 0 0 0 0 0 51-56 
ULIS 0 0 0 0 0 0 0 0 0 0 0 0 0 

IR_long 0 0 0 1 0 0 0 0 0 0 0 0 0 
DLVS 12 6 1 2 1 1 1 1 0 1 12 0 31-35 
ULVS 5 5 1 2 1 1 1 0 0 1 5 0 0 

DLVS_Ex 12 6 1 2 1 1 1 1 0 1 12 0 31-35 
ULVS_Ex 5 5 1 2 1 1 1 0 0 1 5 0 0 

DLV 2 2 1 1 1 1 1 1 0 1 2 0 0 
ULV 5 5 1 1 1 1 1 1 0 1 5 0 0 

DLI1, HRI 12 0 1 2 0 0 1 0 0 1 12 0 0 
DLI2, MRI 12 0 1 2 0 0 1 0 0 1 12 0 0 

SLI 12 0 1 2 0 0 1 0 0 1 12 0 0 
DLI1Raw 6 0 1 1 0 0 0 0 1 0-1 6-12 0 0 
DLI2Raw 0-1 0 0 0 0 0 0-1 0 0 0-1 0-6 0 0 

SLIRaw 7 0 0 1 0 0 0 0 0 0-1 0-6 0 0 
DLI1(U) 0 0 0 0 0 0 0 0 1 0 0 0 0 
DLI1(L) 0 0 0 0 0 0 0 0 1 0 0 0 0 
STRIP 0 6 0 0 0 0 0 0 0 0 0 0 0 

SA 2 2 1 2 1 0 0 0 0 1 2 0 0 
DARK 1 1 1 2 1 0 0 0 1 1 1 1 0 

 
 



DISR - C. See 10 of 10 2/9/2013 

The following table presents the selection criteria for Descent Cycle execution.  The cycles are listed in decreasing order of priority; 
the cycle closest to the top of the table is executed first provided the criteria is met. 
 

Cycle Type Specification criteria 
Calibration 1 1st cycle after 9 minutes 
Calibration 2 1st cycle after 30 minutes 
Calibration 3 1st cycle after 41 minutes 
Calibration 4 1st cycle after 79 minutes 
Medium Near Surface Above 3 kilometers and spin less than 0.3 rpm 
Image standard 1st cycle 
Flat Field 1st cycle below 50 kilometers 
Buffer Depletion 1st cycle le below 20 kilometers 
Dark current only 1st cycle below 10 km and spin >1 rpm 
Spectrophotometric 2nd cycle below 10 kilometers and spin > 1rpm 
Dark current only 1st cycle below 5 kilometers and spin > 1 rpm 
Spectrophotometric 2nd cycle below 5 kilometers and spin > 1 rpm 
High Near Surface below 20 Kilometers and above 3 kilometers 
Medium Near Surface below 3 kilometers and above 500 meters 
Low Near Surface below 500 meters and above 250 meters 
Very Low Near Surface below 250 meters and above the surface 
Surface 28 seconds after 100 meters altitude 
Image standard Less than 4 minutes of telemetry data in the buffer 
No-Image standard   

 



 

DISR - C. See 1 of 3 2013-08-07 

Appendix 7 - Huygens Probe Altitude Profile 
 
This appendix contains the altitude vs. mission time profile.  Table 1 contains the reconstructed data and should be used to reference 
the instrument's altitude rather than the entries in the DISR archive label files which were based on an early evaluation of the altitude 
profile.  The following plot shows graphically the difference between the software reported (i.e. the Descent Data Broadcast) altitude, 
the early reconstruction (used in the DISR headers for the archive), and the DTWG 2011 reconstruction.   A radar altimeter error 
instigated the divergence  from ~4300 to 6000 seconds. 
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The reconstructed data is from the Descent Trajectory Working Group's (DTWG) data archive from June of 2011 (HP-SSA-DTWG-6-
TRAJECTORY-V2.0).  The table is filtered to 1 minute intervals, but an accuracy of 1 second can be obtained from the DTWG 
archive directly.  A further comparison of DTWG vs. DDB altitudes can be seen in the Descent Cycles table in appendix 6. 
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Table 1: DTWG reconstructed altitude profile (June 2010) at 1 minute intervals. 
T0+ 
(sec) 

Alt. 
(km)  

T0+ 
(sec) 

Alt. 
(km)  

T0+ 
(sec) 

Alt. 
(km)  

T0+ 
(sec) 

Alt. 
(km)  

T0+ 
(sec) 

Alt. 
(km) 

118 144.122  1980 59.960  3960 30.909  5940 15.602  7920 4.506 
119 144.068  2040 58.511  4020 30.340  6000 15.219  7980 4.209 
120 144.015  2100 57.143  4080 29.776  6060 14.843  8040 3.913 
180 140.883  2160 55.836  4140 29.222  6120 14.465  8100 3.619 
240 137.942  2220 54.583  4200 28.678  6180 14.093  8160 3.328 
300 135.103  2280 53.387  4260 28.141  6240 13.727  8220 3.038 
360 132.291  2340 52.235  4320 27.615  6300 13.365  8280 2.749 
420 129.660  2400 51.122  4380 27.100  6360 13.004  8340 2.462 
480 127.120  2460 50.052  4440 26.583  6420 12.645  8400 2.178 
540 124.635  2520 49.016  4500 26.074  6480 12.293  8460 1.894 
600 122.267  2580 48.006  4560 25.574  6540 11.943  8520 1.614 
660 119.911  2640 47.033  4620 25.083  6600 11.591  8580 1.336 
720 117.665  2700 46.088  4680 24.600  6660 11.244  8640 1.053 
780 115.502  2760 45.178  4740 24.119  6720 10.901  8700 0.7754 
840 113.374  2820 44.287  4800 23.643  6780 10.560  8760 0.4981 
900 111.297  2880 43.426  4860 23.178  6840 10.221  8820 0.2263 
960 108.162  2940 42.589  4920 22.718  6900 9.887  8869 0.0035 

1020 103.808  3000 41.772  4980 22.263  6960 9.550  8869.77 0 
1080 99.478  3060 40.971  5040 21.812  7020 9.217  8870 0 
1140 95.446  3120 40.190  5100 21.365  7080 8.889  12865 0 
1200 91.671  3180 39.431  5160 20.925  7140 8.561    
1260 88.093  3240 38.688  5220 20.489  7200 8.238    
1320 84.809  3300 37.961  5280 20.061  7260 7.915    
1380 81.695  3360 37.251  5340 19.633  7320 7.593    
1440 78.769  3420 36.559  5400 19.215  7380 7.273    
1500 76.051  3480 35.875  5460 18.802  7440 6.956    
1560 73.472  3540 35.211  5520 18.385  7500 6.642    
1620 71.047  3600 34.562  5580 17.976  7560 6.330    
1680 68.832  3660 33.926  5640 17.571  7620 6.019    
1740 66.773  3720 33.298  5700 17.170  7680 5.710    
1800 64.871  3780 32.686  5760 16.775  7740 5.405    
1860 63.110  3840 32.081  5820 16.380  7800 5.101    
1920 61.483  3900 31.490  5880 15.988  7860 4.803    
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Percent Difference: Original Header vs. DTWG-2011
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Difference between the original DISR archive header altitude information and the 2011 Descent Trajectory Working Group 

reconstruction (in %).  At low altitudes (below 77 meters) the difference can be as high as 35% 
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Appendix 8 - Data for Derived Data Products example. 
 
This appendix presents a tabular version of the data described in section 6 of the DISR 
Data Archive Users' Guide.  The data exists in the DISR archive under: 
\DATA\DERIVED_DATA_PRODUCTS.  The data represents the upward looking 
(downward streaming) spectral radiance near Titan's surface. 
 
Table A8-1: Visible Spectrometer Data (ULVS)  - An average of the last three 
measurements taken before impact (Sequence numbers 731,.747 & 763), from 2.3 km 
to 0.48 km altitude. 
Wavelength Visible  Wavelength Visible  Wavelength Visible 
(nm) W/(m2*u*sr)  (nm) W/(m2*u*sr)  (nm) W/(m2*u*sr) 
976.7 0.034  817.5 1.765  649.2 1.671 
974.4 0.049  815.0 1.540  646.6 1.745 
972.0 0.064  812.6 1.209  644.1 1.768 
969.7 0.079  810.1 0.833  641.5 1.749 
967.4 0.094  807.7 0.548  638.9 1.773 
965.1 0.109  805.2 0.344  636.3 1.803 
962.8 0.132  802.8 0.192  633.7 1.807 
960.5 0.200  800.3 0.108  631.1 1.785 
958.1 0.364  797.9 0.073  628.5 1.682 
955.8 0.578  795.4 0.085  625.9 1.412 
953.5 0.735  792.9 0.143  623.3 0.910 
951.1 0.805  790.5 0.218  620.7 0.406 
948.8 0.851  788.0 0.242  618.1 0.227 
946.5 0.941  785.5 0.202  615.5 0.345 
944.1 1.123  783.1 0.179  612.9 0.674 
941.8 1.389  780.6 0.274  610.3 1.082 
939.5 1.608  778.1 0.487  607.7 1.388 
937.1 1.722  775.6 0.720  605.1 1.542 
934.8 1.745  773.2 0.918  602.5 1.553 
932.4 1.671  770.7 1.101  599.9 1.468 
930.1 1.554  768.2 1.202  597.2 1.402 
927.7 1.395  765.7 1.228  594.6 1.394 
925.4 1.175  763.2 1.321  592.0 1.428 
923.0 0.952  760.7 1.520  589.4 1.423 
920.7 0.716  758.2 1.734  586.7 1.433 
918.3 0.482  755.8 1.902  584.1 1.449 
916.0 0.285  753.3 1.977  581.5 1.384 
913.6 0.154  750.8 1.987  578.9 1.237 
911.2 0.110  748.3 1.975  576.2 1.114 
908.9 0.100  745.8 1.946  573.6 1.125 
906.5 0.071  743.3 1.808  570.9 1.153 
904.1 0.040  740.8 1.462  568.3 1.169 
901.8 0.026  738.2 0.923  565.7 1.177 
899.4 0.022  735.7 0.420  563.0 1.185 
897.0 0.021  733.2 0.130  560.4 1.143 
894.6 0.022  730.7 0.028  557.7 1.105 
892.3 0.021  728.2 0.006  555.1 1.098 
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Wavelength Visible  Wavelength Visible  Wavelength Visible 
889.9 0.019  725.7 0.009  552.4 1.088 
887.5 0.016  723.2 0.021  549.8 1.028 
885.1 0.016  720.6 0.057  547.1 0.890 
882.7 0.018  718.1 0.241  544.5 0.675 
880.3 0.021  715.6 0.751  541.8 0.563 
877.9 0.033  713.1 1.275  539.1 0.648 
875.5 0.045  710.5 1.436  536.5 0.769 
873.1 0.048  708.0 1.275  533.8 0.826 
870.7 0.039  705.5 0.988  531.1 0.822 
868.3 0.025  702.9 0.749  528.5 0.810 
865.9 0.019  700.4 0.781  525.8 0.779 
863.5 0.019  697.9 1.111  523.1 0.733 
861.1 0.024  695.3 1.514  520.4 0.691 
858.7 0.039  692.8 1.792  517.8 0.654 
856.3 0.103  690.2 1.887  515.1 0.635 
853.9 0.275  687.7 1.837  512.4 0.617 
851.5 0.543  685.1 1.731  509.7 0.592 
849.1 0.738  682.6 1.670  507.0 0.572 
846.7 0.706  680.0 1.757  504.3 0.551 
844.2 0.506  677.5 1.906  501.6 0.534 
841.8 0.322  674.9 1.905  498.9 0.524 
839.4 0.338  672.4 1.695  496.2 0.512 
837.0 0.667  669.8 1.375  493.6 0.486 
834.5 1.269  667.2 1.118  490.9 0.455 
832.1 1.827  664.7 1.068  488.2 0.400 
829.7 2.091  662.1 1.176  485.4 0.393 
827.2 2.133  659.5 1.281  482.7 0.396 
824.8 2.090  657.0 1.339  480.0 0.408 
822.4 2.006  654.4 1.455  477.3 0.434 
819.9 1.904  651.8 1.595    

 
 
Table A8.2 - IR Data (ULIS) from DDP Archive (ULIS_AV_DDP.TAB) - An average of 
the last two measurements (Sequence numbers 59 & 60) before Titan impact, at 5.6 & 
7.3 km altitude). 
Wavelength IR  Wavelength IR  Wavelength IR 
(nm) W/(m2*u*sr)  (nm) W/(m2*u*sr)  (nm) W/(m2*u*sr) 
822.6536 2.10665  1147.443 0.0057  1451.707 0.00325 
829.9325 1.76475  1154.2756 0.0049  1458.0936 0.0039 
837.2017 1.25295  1161.0986 0.0056  1464.4705 0.00515 
844.4612 0.8264  1167.9119 0.005  1470.8374 0.0082 
851.7109 0.54985  1174.7155 0.00535  1477.1948 0.0287 
858.951 0.2926  1181.5094 0.00525  1483.5426 0.08055 
866.1815 0.12695  1188.2935 0.00535  1489.8805 0.1456 
873.4021 0.0905  1195.068 0.0062  1496.2089 0.19165 
880.6131 0.07665  1201.8329 0.0166  1502.5275 0.23265 
887.8144 0.0555  1208.5879 0.05085  1508.8363 0.296 
895.0059 0.0936  1215.3334 0.0978  1515.1355 0.39345 
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Wavelength IR  Wavelength IR  Wavelength IR 
902.1879 0.2185  1222.0691 0.12225  1521.4249 0.49565 
909.36 0.4822  1228.7949 0.1379  1527.7048 0.56305 
916.5225 0.91495  1235.5114 0.2314  1533.9749 0.6304 
923.6753 1.40245  1242.2178 0.44325  1540.2352 0.65665 
930.8184 1.73255  1248.9148 0.69815  1546.486 0.66115 
937.9518 1.78445  1255.6019 0.8939  1552.7269 0.65695 
945.0755 1.56605  1262.2794 1.01985  1558.9583 0.6491 
952.1895 1.1518  1268.9473 1.13995  1565.1799 0.66975 
959.2938 0.68695  1275.6052 1.2585  1571.3917 0.71585 
966.3883 0.31485  1282.2537 1.3396  1577.5939 0.77305 
973.4733 0.08615  1288.8925 1.3186  1583.7864 0.8107 
980.5484 0.02155  1295.5214 1.10855  1589.9692 0.821 
987.6139 0.0152  1302.1406 0.7136  1596.1422 0.80355 
994.6697 0.0121  1308.7504 0.40335  1602.3057 0.76285 
1001.7158 0.01115  1315.3501 0.09565  1608.4595 0.69345 
1008.7522 0.0126  1321.9403 0.02085  1614.6033 0.57925 
1015.7789 0.0202  1328.5208 0.00765  1620.7377 0.4506 
1022.7958 0.0614  1335.0917 0.00585  1626.8623 0.3539 
1029.8032 0.2046  1341.6526 0.00505  1632.9772 0.3537 
1036.8007 0.5077  1348.2041 0.00485  1639.0823 0.44145 
1043.7886 0.9081  1354.7458 0.0044  1645.1777 0.556 
1050.7667 1.27305  1361.2777 0.0046  1651.2637 0.7836 
1057.7352 1.5129  1367.7999 0.00405  1657.3396 0.996 
1064.6941 1.65675  1374.3127 0.004  1663.4061 1.1053 
1071.6431 1.75645  1380.8156 0.00355  1669.4629 1.122 
1078.5825 1.77025  1387.3086 0.00375  1675.5098 1.07655 
1085.5123 1.55495  1393.7922 0.00315  1681.5471 1.0432 
1092.4323 1.1021  1400.266 0.0034  1687.5747 1.0394 
1099.3425 0.61575  1406.73 0.0029  1693.5925 1.0847 
1106.243 0.27965  1413.1844 0.0031  1699.6007 1.078 
1113.134 0.12545  1419.6293 0.00285  1705.5992 1.05915 
1120.0151 0.0531  1426.0641 0.0032  1711.588 1.1242 
1126.8866 0.01445  1432.4895 0.00295  1717.567 3.84465 
1133.7485 0.00755  1438.9052 0.00315    
1140.6005 0.00615  1445.3109 0.00295    

 
Table A8-3: Violet Data (ULV_DDP.TAB) - 
Maximum and Minimum of the last 10 
upward looking violet measurements (1.39 
to 0.014 km altitude) above Titan's 
surface. 
Wavelength UV  
(nm) W/(m2*u*sr)  
415 0.0582 min 
415 0.0754 max 

 
 



 

DISR - C. See 1 of 5 9/28/2012 

Appendix 9 - DLIS Near-Surface Example 
 
A table of Downward Looking Infra-Red Spectrometer (DLIS) data numbers (DN) used in the near-surface example in Guide Section 5.11 
 
DLIS data from 1173 m to 486 m altitude. 
Exp./8.064 = The number of 8.064 millisecond exposure steps used (That number multiplied by 8.064 give the total exposure time in ms). 
M_Time = The number of seconds after T0 when the exposure was begun. 
Altitude = The number of meters about Titans surface where the measurement began. 
DN = The digital signal measured.   
 
 DLIS Shutter Closed, DN DLIS Shutter Open, DN DLIS Signal (Closed-Open), DN 
Exp./8.064 -> 247 247 247 247  247 247 247 247 247 247 247 247 
M_Time (s) -> 8615 8664 8712 8763  8615 8664 8712 8763 8615 8664 8712 8763 
Altitude (m) -> 1173 940 717 486  1173 940 717 486 1173 940 717 486 
                   
Wavl. (nm)      Average             

778.9802 55188 55194 55204 55220 55202 55186 55198 55198 55214 2 -4 6 6 
786.2591 54056 54074 54076 54084 54073 54050 54062 54068 54078 6 12 8 6 
793.538 54016 54004 54010 54018 54012 53880 53878 53892 53894 136 126 118 124 

800.8169 54070 54066 54074 54066 54069 53870 53860 53876 53870 200 206 198 196 
808.0958 54408 54394 54388 54392 54396 54016 54004 54016 54016 392 390 372 376 
815.3747 38454 38542 38634 38784 38604 37658 37812 37880 38082 796 730 754 702 
822.6536 53768 53758 53758 53766 53763 53622 53616 53630 53634 146 142 128 132 
829.9325 53350 53352 53360 53266 53332 50000 49880 49854 49756 3350 3472 3506 3510 
837.2017 51386 51344 51302 51284 51329 48970 48838 48778 48708 2416 2506 2524 2576 
844.4612 52008 51998 52018 51922 51987 50466 50382 50360 50216 1542 1616 1658 1706 
851.7109 53346 53342 53340 53238 53317 52362 52312 52288 52122 984 1030 1052 1116 
858.951 53288 53282 53288 53186 53261 52844 52820 52830 52648 444 462 458 538 

866.1815 53326 53314 53318 53218 53294 53172 53172 53172 53000 154 142 146 218 
873.4021 53294 53294 53300 53194 53271 53156 53150 53166 52970 138 144 134 224 
880.6131 53322 53318 53322 53218 53295 53196 53192 53194 53012 126 126 128 206 
887.8144 53332 53334 53340 53238 53311 53186 53176 53178 52980 146 158 162 258 
895.0059 53294 53292 53296 53200 53271 53014 52994 52996 52786 280 298 300 414 
902.1879 53320 53322 53328 53226 53299 52334 52276 52254 52010 986 1046 1074 1216 

909.36 53276 53272 53278 53184 53253 49814 49640 49536 49286 3462 3632 3742 3898 
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916.5225 53302 53296 53306 53216 53280 44140 43694 43446 43222 9162 9602 9860 9994 
923.6753 53084 53076 53082 53006 53062 35900 35122 34756 34578 17184 17954 18326 18428 
930.8184 53200 53202 53206 53116 53181 29448 28418 27952 27842 23752 24784 25254 25274 
937.9518 53300 53288 53290 53200 53270 29512 28478 27982 27890 23788 24810 25308 25310 
945.0755 53302 53284 53296 53212 53274 35020 34196 33780 33590 18282 19088 19516 19622 
952.1895 53284 53278 53284 53202 53262 42758 42254 41948 41694 10526 11024 11336 11508 
959.2938 53300 53296 53298 53224 53280 48428 48166 48010 47720 4872 5130 5288 5504 
966.3883 53302 53288 53294 53220 53276 51760 51676 51624 51330 1542 1612 1670 1890 
973.4733 53324 53318 53324 53246 53303 53012 52998 53002 52710 312 320 322 536 
980.5484 53304 53296 53302 53222 53281 53150 53144 53150 52842 154 152 152 380 
987.6139 50634 50660 50668 50608 50643 50496 50528 50538 50254 138 132 130 354 
994.6697 45532 45582 45602 45650 45592 45388 45472 45492 45314 144 110 110 336 

1001.7158 53326 53324 53324 53258 53308 53190 53182 53196 52860 136 142 128 398 
1008.7522 53158 53152 53164 53092 53142 53016 53016 53022 52698 142 136 142 394 
1015.7789 53320 53316 53326 53252 53304 53130 53122 53136 52788 190 194 190 464 
1022.7958 53206 53192 53198 53136 53183 52798 52778 52770 52428 408 414 428 708 
1029.8032 53324 53322 53322 53256 53306 51590 51480 51414 51062 1734 1842 1908 2194 
1036.8007 53274 53266 53280 53204 53256 47774 47438 47240 46876 5500 5828 6040 6328 
1043.7886 48814 48846 48896 48858 48854 37338 36684 36336 36006 11476 12162 12560 12852 
1050.7667 53184 53174 53178 53116 53163 34492 33488 32954 32688 18692 19686 20224 20428 
1057.7352 51472 51470 51472 51430 51461 27762 26582 25970 25784 23710 24888 25502 25646 
1064.6941 53274 53270 53266 53206 53254 24742 23374 22732 22606 28532 29896 30534 30600 
1071.6431 53298 53286 53286 53222 53273 21576 20132 19428 19332 31722 33154 33858 33890 
1078.5825 53288 53280 53282 53216 53267 22008 20584 19866 19778 31280 32696 33416 33438 
1085.5123 53292 53284 53292 53230 53275 27908 26720 26134 25936 25384 26564 27158 27294 
1092.4323 53160 53152 53156 53100 53142 39408 38732 38342 38062 13752 14420 14814 15038 
1099.3425 53314 53308 53314 53252 53297 48656 48404 48254 47908 4658 4904 5060 5344 
1106.243 53294 53292 53294 53232 53278 52182 52102 52054 51680 1112 1190 1240 1552 
1113.134 53136 53144 53142 53088 53128 52686 52654 52648 52294 450 490 494 794 

1120.0151 53306 53302 53306 53248 53291 53106 53096 53100 52760 200 206 206 488 
1126.8866 53218 53212 53216 53164 53203 53086 53084 53094 52764 132 128 122 400 
1133.7485 53134 53110 53128 53064 53109 53026 53020 53034 52716 108 90 94 348 
1140.6005 53014 53010 53018 52966 53002 52912 52916 52926 52612 102 94 92 354 
1147.443 53304 53300 53304 53242 53288 53216 53216 53228 52918 88 84 76 324 

1154.2756 53326 53318 53320 53270 53309 53242 53234 53244 52948 84 84 76 322 
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1161.0986 53286 53282 53282 53226 53269 53214 53210 53220 52930 72 72 62 296 
1167.9119 53328 53330 53334 53276 53317 53256 53248 53262 52978 72 82 72 298 
1174.7155 53296 53294 53292 53238 53280 53222 53220 53230 52956 74 74 62 282 
1181.5094 53170 53168 53176 53116 53158 53090 53092 53098 52832 80 76 78 284 
1188.2935 47508 47556 47594 47574 47558 47460 47484 47526 47318 48 72 68 256 
1195.068 53326 53320 53328 53270 53311 53242 53238 53252 52990 84 82 76 280 

1201.8329 53274 53262 53270 53212 53255 53176 53168 53172 52908 98 94 98 304 
1208.5879 53234 53240 53240 53184 53225 53032 53012 53012 52738 202 228 228 446 
1215.3334 43228 43268 43350 43352 43300 42928 42950 42982 42790 300 318 368 562 
1222.0691 53316 53312 53318 53256 53301 52962 52918 52908 52620 354 394 410 636 
1228.7949 53316 53304 53314 53256 53298 52820 52778 52760 52468 496 526 554 788 
1235.5114 53224 53232 53238 53176 53218 51740 51628 51552 51254 1484 1604 1686 1922 
1242.2178 53262 53254 53266 53210 53248 49316 49044 48866 48560 3946 4210 4400 4650 
1248.9148 53284 53280 53292 53228 53271 45660 45170 44870 44568 7624 8110 8422 8660 
1255.6019 53298 53292 53290 53238 53280 42868 42208 41832 41560 10430 11084 11458 11678 
1262.2794 53294 53294 53298 53244 53283 40260 39486 39048 38810 13034 13808 14250 14434 
1268.9473 53250 53250 53248 53192 53235 36450 35534 35044 34882 16800 17716 18204 18310 
1275.6052 53236 53232 53238 53184 53223 32222 31150 30592 30518 21014 22082 22646 22666 
1282.2537 53202 53188 53194 53144 53182 30868 29762 29176 29154 22334 23426 24018 23990 
1288.8925 53306 53306 53314 53250 53294 32388 31338 30772 30700 20918 21968 22542 22550 
1295.5214 53166 53150 53156 53104 53144 39196 38446 38022 37856 13970 14704 15134 15248 
1302.1406 53320 53314 53316 53260 53303 47336 46998 46806 46578 5984 6316 6510 6682 
1308.7504 53314 53306 53312 53254 53297 51916 51830 51774 51538 1398 1476 1538 1716 
1315.3501 52842 52840 52856 52800 52835 52598 52590 52602 52370 244 250 254 430 
1321.9403 53308 53304 53300 53248 53290 53200 53194 53198 52976 108 110 102 272 
1328.5208 53256 53252 53258 53192 53240 53160 53152 53164 52948 96 100 94 244 
1335.0917 53324 53302 53310 53248 53296 53234 53226 53242 53022 90 76 68 226 
1341.6526 53310 53302 53312 53252 53294 53230 53228 53242 53026 80 74 70 226 
1348.2041 53244 53230 53244 53188 53227 53180 53176 53188 52982 64 54 56 206 
1354.7458 53258 53252 53262 53202 53244 53196 53192 53200 52998 62 60 62 204 
1361.2777 53280 53272 53280 53220 53263 53228 53226 53238 53042 52 46 42 178 
1367.7999 53324 53316 53326 53262 53307 53264 53258 53270 53076 60 58 56 186 
1374.3127 53308 53300 53302 53246 53289 53256 53258 53268 53082 52 42 34 164 
1380.8156 51552 51624 51642 51584 51601 51510 51580 51598 51402 42 44 44 182 
1387.3086 53310 53304 53310 53250 53294 53266 53266 53276 53100 44 38 34 150 
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1393.7922 53310 53312 53310 53258 53298 53266 53260 53274 53098 44 52 36 160 
1400.266 53218 53210 53220 53166 53204 53174 53178 53186 53016 44 32 34 150 
1406.73 53326 53326 53326 53264 53311 53280 53276 53286 53108 46 50 40 156 

1413.1844 52232 52286 52294 52240 52263 52192 52250 52262 52096 40 36 32 144 
1419.6293 53270 53274 53280 53218 53261 53234 53232 53246 53066 36 42 34 152 
1426.0641 53300 53294 53298 53248 53285 53266 53260 53272 53092 34 34 26 156 
1432.4895 53182 53186 53190 53130 53172 53144 53142 53164 52974 38 44 26 156 
1438.9052 53312 53302 53304 53250 53292 53268 53268 53278 53106 44 34 26 144 
1445.3109 52994 52998 53000 52944 52984 52950 52952 52974 52790 44 46 26 154 
1451.707 53292 53280 53286 53234 53273 53250 53252 53256 53080 42 28 30 154 

1458.0936 53328 53324 53334 53272 53315 53286 53286 53298 53114 42 38 36 158 
1464.4705 53298 53290 53290 53244 53281 53260 53254 53270 53086 38 36 20 158 
1470.8374 53296 53290 53298 53232 53279 53242 53244 53258 53074 54 46 40 158 
1477.1948 53312 53304 53306 53246 53292 53230 53236 53236 53050 82 68 70 196 
1483.5426 53092 53098 53104 53048 53086 52892 52874 52876 52692 200 224 228 356 
1489.8805 53290 53272 53286 53224 53268 52926 52884 52876 52696 364 388 410 528 
1496.2089 53296 53304 53298 53238 53284 52830 52786 52766 52582 466 518 532 656 
1502.5275 53038 53044 53044 52996 53031 52458 52412 52384 52210 580 632 660 786 
1508.8363 53316 53324 53330 53262 53308 52334 52234 52192 52020 982 1090 1138 1242 
1515.1355 53246 53234 53246 53192 53230 51706 51568 51508 51350 1540 1666 1738 1842 
1521.4249 53330 53314 53330 53260 53309 51096 50896 50810 50676 2234 2418 2520 2584 
1527.7048 53276 53272 53272 53214 53259 50488 50238 50146 50030 2788 3034 3126 3184 
1533.9749 53256 53260 53262 53206 53246 50104 49850 49742 49640 3152 3410 3520 3566 
1540.2352 53282 53270 53268 53216 53259 50082 49818 49706 49612 3200 3452 3562 3604 
1546.486 53316 53320 53322 53258 53304 50084 49810 49712 49610 3232 3510 3610 3648 

1552.7269 53300 53292 53302 53238 53283 50296 50042 49942 49846 3004 3250 3360 3392 
1558.9583 53302 53302 53306 53240 53288 50464 50236 50144 50046 2838 3066 3162 3194 
1565.1799 45170 45130 45178 45208 45172 42520 42310 42242 42246 2650 2820 2936 2962 
1571.3917 53324 53324 53328 53256 53308 49772 49498 49400 49324 3552 3826 3928 3932 
1577.5939 53302 53302 53302 53240 53287 49398 49110 49008 48940 3904 4192 4294 4300 
1583.7864 53302 53308 53312 53250 53293 49308 49004 48906 48848 3994 4304 4406 4402 
1589.9692 53304 53298 53302 53236 53285 49550 49272 49170 49092 3754 4026 4132 4144 
1596.1422 50740 50744 50750 50726 50740 47590 47368 47270 47228 3150 3376 3480 3498 
1602.3057 53320 53302 53308 53250 53295 50914 50742 50670 50570 2406 2560 2638 2680 
1608.4595 53308 53304 53316 53252 53295 51808 51694 51652 51542 1500 1610 1664 1710 
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1614.6033 53308 53306 53302 53240 53289 52398 52338 52316 52216 910 968 986 1024 
1620.7377 53156 53148 53160 53092 53139 52358 52322 52320 52228 798 826 840 864 
1626.8623 53302 53298 53298 53232 53283 52398 52368 52358 52272 904 930 940 960 
1632.9772 53310 53308 53316 53246 53295 52178 52140 52140 52068 1132 1168 1176 1178 
1639.0823 53298 53298 53300 53234 53283 52016 51976 51968 51908 1282 1322 1332 1326 
1645.1777 53306 53306 53314 53246 53293 51866 51814 51818 51752 1440 1492 1496 1494 
1651.2637 53260 53256 53264 53194 53244 51798 51752 51746 51690 1462 1504 1518 1504 
1657.3396 50548 50586 50326 50564 50506 49220 49216 48942 49034 1328 1370 1384 1530 
1663.4061 53226 53222 53226 53164 53210 52150 52110 52108 52044 1076 1112 1118 1120 
1669.4629 46612 46648 46692 46692 46661 45878 45902 45936 45946 734 746 756 746 
1675.5098 53298 53290 53302 53238 53282 52762 52748 52744 52670 536 542 558 568 
1681.5471 53326 53324 53330 53262 53311 52886 52868 52866 52794 440 456 464 468 
1687.5747 52298 52310 52318 52262 52297 51912 51906 51902 51846 386 404 416 416 
1693.5925 53314 53318 53318 53250 53300 52922 52900 52902 52830 392 418 416 420 
1699.6007 53294 53290 53298 53236 53280 52952 52942 52938 52866 342 348 360 370 
1705.5992 53128 53118 53132 53074 53113 52844 52838 52842 52774 284 280 290 300 
1711.588 52240 52248 52250 52200 52235 52054 52054 52068 52004 186 194 182 196 
1717.567 53304 53310 53314 53262 53298 53190 53188 53196 53120 114 122 118 142 
1723.546 53352 53336 53346 53296 53333 53236 53238 53248 53184 116 98 98 112 
1729.525 20482 21012 21504 21726 21181 18458 18916 19122 19784 2024 2096 2382 1942 
1735.504 55968 55916 55880 55870 55909 54838 54828 54830 54788 1130 1088 1050 1082 
1741.483 54100 54088 54078 54078 54086 53748 53746 53760 53748 352 342 318 330 
1747.462 51260 51272 51270 51236 51260 51012 51028 51026 51004 248 244 244 232 
1753.441 53238 53244 53250 53250 53246 53164 53168 53192 53184 74 76 58 66 
1759.42 53324 53326 53328 53334 53328 53318 53328 53326 53336 6 -2 2 -2 

1765.399 53324 53336 53342 53342 53336 53320 53326 53328 53338 4 10 14 4 
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Appendix 10 - Downward Looking Infra-Red Spectrometer Example Data 
 
This table presents the DLIS data from 203 m to Titan's surface as discussed in section 5.11.2 of the Users' Guide.  The raw data is 
in the PDS archive under \DATA\IR.  These data are in raw data numbers (DN). The darks are obtained using the average of the 
darks from 1200 to 400 m altitude (files 186 thru 192).  Section 5.11.1 of the Guide, and Section 4.1 of the IR calibration document 
(ref14), describe how to convert DN/second into spectral radiance. 
 
Exp./8.064 = The number of 8.064 ms exposure steps used (That number multiplied by 8.064 give the total exposure time in ms). 
M_Time = The number of seconds after T0 when the exposure was begun. 
Altitude = The number of meters about Titans surface where the measurement began. 
DN = The digital signal measured.   
 

  DLIS Shutter Open Signal, DN 
 IR# 194 196 199 202 204 206 208 210 213 
 Exp./8.064 - > 124 124 124 124 124 124 124 124 124 
 M_Time (s) -> 8825 8832 8845 8850 8853 8857 8860 8864 8869 
 Altitude (m) -> 203 171 112 89 73 58 42 27 3 
           
 Average          
Wavelength Dark          
(nm) 400-1200 m          
778.9802 55202 54316 54324 54320 54320 54324 54328 54340 54336 54340 
786.2591 54073 53716 53708 53716 53704 53716 53716 53728 53712 53724 
793.538 54012 53696 53708 53696 53696 53696 53708 53720 53716 53728 
800.8169 54069 53744 53740 53752 53732 53756 53744 53768 53748 53776 
808.0958 54396 53896 53900 53920 53916 53908 53916 53944 53928 53948 
815.3747 38604 45860 45864 45596 45596 45632 45644 45656 45612 45576 
822.6536 53763 53580 53572 53568 53584 53576 53588 53588 53592 53600 
829.9325 53332 51520 51560 51664 51668 51672 51640 53320 51340 53300 
837.2017 51329 50868 50900 50988 50984 50980 50952 52248 50604 52236 
844.4612 51987 51724 51748 51804 51780 51780 51740 52652 51332 52620 
851.7109 53317 52696 52704 52716 52720 52700 52656 53280 52212 53276 
858.951 53261 52984 52992 52992 52956 52940 52908 53272 52432 53252 
866.1815 53294 53144 53144 53136 53120 53092 53052 53276 52548 53256 
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873.4021 53271 53152 53156 53140 53112 53100 53052 53280 52536 53252 
880.6131 53295 53160 53160 53144 53136 53108 53068 53280 52548 53268 
887.8144 53311 53160 53152 53152 53116 53100 53060 53300 52464 53280 
895.0059 53271 53036 53040 53024 53008 52968 52916 53276 52184 53260 
902.1879 53299 52636 52652 52652 52628 52580 52500 53296 51580 53280 
909.36 53253 51204 51268 51356 51356 51300 51192 53268 50060 53260 
916.5225 53280 48088 48212 48540 48560 48536 48396 53284 47084 53280 
923.6753 53062 43724 43964 44564 44652 44652 44488 53176 43020 53180 
930.8184 53181 40292 40624 41484 41616 41636 41436 53244 39832 53236 
937.9518 53270 40308 40656 41500 41640 41648 41448 53284 39796 53276 
945.0755 53274 43208 43484 44136 44216 44232 44028 53288 42384 53280 
952.1895 53262 47276 47428 47788 47824 47792 47628 53276 46060 53268 
959.2938 53280 50392 50460 50612 50588 50548 50388 53292 48852 53288 
966.3883 53276 52276 52288 52312 52264 52196 52048 53280 50568 53280 
973.4733 53303 53000 52996 52964 52900 52844 52708 53308 51220 53296 
980.5484 53281 53060 53052 53012 52976 52896 52776 53284 51308 53280 
987.6139 50643 51748 51740 51720 51660 51612 51476 51972 50012 51956 
994.6697 45592 49248 49132 49092 49064 49020 48884 49348 47420 49344 
1001.7158 53308 53080 53076 53052 52984 52916 52784 53312 51192 53304 
1008.7522 53142 52996 52984 52948 52896 52824 52680 53224 51040 53220 
1015.7789 53304 53044 53036 52996 52928 52864 52708 53300 51028 53296 
1022.7958 53183 52836 52828 52800 52736 52648 52488 53240 50784 53240 
1029.8032 53306 52112 52144 52160 52104 52024 51852 53312 50104 53304 
1036.8007 53256 49908 49980 50180 50176 50108 49928 53280 48188 53280 
1043.7886 48854 44260 44436 44908 44960 44928 44724 51076 42996 51068 
1050.7667 53163 42652 42936 43700 43824 43808 43592 53240 41836 53228 
1057.7352 51461 38980 39344 40324 40512 40516 40284 52392 38512 52372 
1064.6941 53254 37528 37992 39104 39308 39364 39104 53288 37312 53276 
1071.6431 53273 35896 36396 37624 37892 37884 37640 53304 35820 53312 
1078.5825 53267 36080 36604 37780 38048 38052 37824 53296 35968 53288 
1085.5123 53275 39232 39660 40640 40800 40824 40560 53308 38724 53300 
1092.4323 53142 45448 45668 46168 46236 46200 45996 53232 44236 53224 
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1099.3425 53297 50476 50544 50684 50660 50608 50436 53308 48708 53296 
1106.243 53278 52432 52452 52444 52396 52312 52172 53300 50508 53292 
1113.134 53128 52776 52788 52768 52720 52664 52540 53240 51068 53228 
1120.0151 53291 53028 53020 53016 52984 52944 52856 53292 51720 53292 
1126.8866 53203 53040 53044 53052 53020 53012 52964 53264 52156 53256 
1133.7485 53109 53016 53016 53012 53000 52996 52960 53212 52224 53212 
1140.6005 53002 52968 52972 52972 52940 52932 52876 53160 52008 53148 
1147.443 53288 53108 53120 53112 53104 53076 53032 53296 52256 53292 
1154.2756 53309 53132 53144 53144 53120 53124 53100 53320 52680 53308 
1161.0986 53269 53124 53124 53124 53120 53112 53108 53288 52844 53276 
1167.9119 53317 53156 53160 53156 53140 53136 53108 53320 52604 53316 
1174.7155 53280 53128 53140 53136 53116 53092 53048 53292 52280 53284 
1181.5094 53158 53092 53088 53080 53052 53044 52980 53232 52108 53232 
1188.2935 47558 50152 50164 50156 50156 50124 50060 50320 49188 50308 
1195.068 53311 53160 53156 53140 53100 53072 52988 53320 51932 53304 
1201.8329 53255 53100 53096 53060 53036 52976 52876 53280 51688 53276 
1208.5879 53225 53000 53012 52972 52924 52864 52744 53276 51464 53268 
1215.3334 43300 47668 47672 47644 47636 47548 47472 48024 46260 48044 
1222.0691 53301 52936 52932 52908 52852 52796 52672 53304 51380 53304 
1228.7949 53298 52848 52844 52832 52780 52724 52600 53308 51316 53304 
1235.5114 53218 52208 52240 52260 52220 52152 52028 53268 50756 53252 
1242.2178 53248 50776 50840 50992 50988 50920 50800 53280 49508 53272 
1248.9148 53271 48684 48816 49148 49164 49152 49000 53296 47696 53296 
1255.6019 53280 47136 47312 47784 47828 47816 47660 53288 46376 53292 
1262.2794 53283 45744 46000 46564 46628 46636 46480 53300 45172 53296 
1268.9473 53235 43752 44084 44788 44912 44916 44768 53280 43484 53272 
1275.6052 53223 41532 41920 42840 42984 43024 42856 53276 41548 53272 
1282.2537 53182 40836 41252 42192 42360 42416 42252 53256 40976 53252 
1288.8925 53294 41652 42036 42944 43060 43120 42940 53316 41692 53312 
1295.5214 53144 45280 45556 46152 46224 46224 46080 53228 44908 53224 
1302.1406 53303 49772 49884 50128 50116 50104 50004 53308 48880 53308 
1308.7504 53297 52376 52396 52432 52408 52368 52284 53308 51324 53292 
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1315.3501 52835 52832 52844 52840 52812 52784 52724 53068 51956 53080 
1321.9403 53290 53144 53140 53140 53124 53112 53072 53292 52536 53292 
1328.5208 53240 53140 53136 53136 53120 53116 53080 53280 52644 53272 
1335.0917 53296 53164 53168 53168 53160 53156 53144 53300 52752 53292 
1341.6526 53294 53188 53180 53184 53164 53176 53156 53312 52828 53296 
1348.2041 53227 53144 53144 53140 53136 53140 53136 53268 52896 53264 
1354.7458 53244 53164 53168 53176 53160 53168 53160 53276 53012 53276 
1361.2777 53263 53172 53176 53180 53180 53180 53176 53284 53032 53284 
1367.7999 53307 53208 53204 53208 53196 53208 53204 53312 53028 53300 
1374.3127 53289 53196 53200 53192 53188 53192 53192 53296 53044 53296 
1380.8156 51601 52348 52352 52348 52344 52356 52356 52444 52232 52448 
1387.3086 53294 53208 53208 53200 53200 53204 53204 53300 53124 53296 
1393.7922 53298 53212 53216 53220 53212 53216 53212 53304 53140 53304 
1400.266 53204 53164 53164 53160 53156 53156 53164 53252 53092 53248 
1406.73 53311 53228 53224 53224 53212 53220 53216 53312 53108 53300 
1413.1844 52263 52688 52692 52696 52692 52676 52676 52780 52440 52780 
1419.6293 53261 53200 53196 53204 53188 53180 53152 53288 52792 53288 
1426.0641 53285 53204 53196 53188 53188 53164 53144 53296 52692 53288 
1432.4895 53172 53156 53156 53148 53124 53116 53080 53244 52568 53244 
1438.9052 53292 53200 53208 53188 53180 53156 53116 53288 52608 53292 
1445.3109 52984 53064 53064 53056 53032 53020 52988 53152 52464 53152 
1451.707 53273 53200 53188 53176 53164 53144 53104 53296 52600 53284 
1458.0936 53315 53216 53228 53216 53188 53164 53128 53316 52624 53312 
1464.4705 53281 53192 53188 53176 53160 53144 53100 53296 52620 53292 
1470.8374 53279 53200 53200 53200 53168 53164 53116 53300 52660 53296 
1477.1948 53292 53168 53180 53168 53148 53132 53092 53308 52668 53292 
1483.5426 53086 53004 53004 53000 52984 52964 52932 53204 52496 53196 
1489.8805 53268 52980 52988 52996 52980 52964 52924 53284 52496 53292 
1496.2089 53284 52932 52944 52960 52940 52928 52884 53296 52460 53300 
1502.5275 53031 52736 52752 52768 52752 52740 52700 53168 52284 53164 
1508.8363 53308 52636 52660 52712 52684 52700 52648 53312 52240 53312 
1515.1355 53230 52276 52312 52404 52384 52392 52368 53268 51952 53264 
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1521.4249 53309 51932 51992 52124 52100 52128 52080 53304 51672 53304 
1527.7048 53259 51592 51656 51820 51800 51840 51800 53276 51380 53284 
1533.9749 53246 51400 51488 51664 51628 51688 51640 53280 51236 53280 
1540.2352 53259 51380 51464 51628 51620 51676 51636 53284 51224 53284 
1546.486 53304 51388 51472 51660 51624 51696 51644 53300 51252 53304 
1552.7269 53283 51496 51576 51760 51728 51780 51732 53292 51372 53292 
1558.9583 53288 51612 51680 51848 51816 51876 51828 53296 51476 53308 
1565.1799 45172 47384 47456 47608 47596 47640 47612 49024 47284 49024 
1571.3917 53308 51244 51324 51532 51508 51576 51532 53304 51176 53312 
1577.5939 53287 51048 51140 51352 51332 51404 51356 53292 51004 53296 
1583.7864 53293 50988 51092 51316 51300 51372 51324 53300 50976 53300 
1589.9692 53285 51108 51208 51416 51400 51460 51420 53292 51072 53296 
1596.1422 50740 50148 50208 50404 50384 50440 50408 52016 50060 52028 
1602.3057 53295 51880 51944 52064 52056 52080 52064 53300 51768 53308 
1608.4595 53295 52396 52432 52516 52500 52516 52492 53304 52268 53304 
1614.6033 53289 52736 52760 52804 52792 52804 52784 53296 52620 53292 
1620.7377 53139 52768 52784 52812 52796 52808 52792 53224 52672 53220 
1626.8623 53283 52788 52792 52824 52824 52832 52828 53288 52740 53288 
1632.9772 53295 52688 52704 52740 52732 52752 52748 53312 52656 53292 
1639.0823 53283 52596 52612 52660 52660 52660 52664 53288 52588 53288 
1645.1777 53293 52540 52552 52592 52592 52612 52600 53308 52528 53296 
1651.2637 53244 52496 52508 52552 52556 52568 52556 53264 52488 53268 
1657.3396 50506 51208 51100 51272 51292 51304 51300 51948 51212 51848 
1663.4061 53210 52668 52680 52712 52724 52728 52724 53256 52640 53248 
1669.4629 46661 49480 49508 49520 49516 49528 49508 49904 49452 49904 
1675.5098 53282 52988 52984 53000 53008 53000 53008 53296 52924 53288 
1681.5471 53311 53068 53064 53084 53068 53072 53076 53304 52988 53316 
1687.5747 52297 52564 52568 52584 52592 52584 52584 52820 52508 52800 
1693.5925 53300 53072 53084 53092 53080 53092 53084 53304 53004 53296 
1699.6007 53280 53080 53084 53096 53104 53096 53092 53296 53012 53276 
1705.5992 53113 53048 53056 53056 53040 53060 53044 53216 52976 53224 
1711.588 52235 52652 52664 52656 52660 52656 52656 52784 52580 52780 
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1717.567 53298 53232 53232 53228 53224 53220 53212 53308 53144 53300 
1723.546 53333 53280 53280 53288 53280 53276 53276 53332 53200 53328 
1729.525 21181 34932 35056 34936 34888 34800 35012 34984 34860 35100 
1735.504 55909 55012 55012 55024 55024 55032 55024 55044 55040 55036 
1741.483 54086 53932 53932 53948 53928 53940 53936 53956 53948 53956 
1747.462 51260 52428 52420 52372 52360 52432 52412 52404 52424 52436 
1753.441 53246 53384 53396 53388 53396 53388 53396 53408 53408 53420 
1759.42 53328 53332 53328 53332 53336 53328 53336 53344 53332 53344 
1765.399 53336 53344 53344 53340 53336 53340 53348 53352 53344 53348 
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Appendix 11 - Table of Violet dark measurements taken while DISR was mated to Huygens. 
 
Violet dark measurements from installation of DISR onto the Huygens probe until Titan encounter.  There are two data collections modes 
represented: 1) Simulated Descent Mode and, 2) Single Measurement Mode collection style, used in the Health Check and In-Flight 
Calibration sequences.   
 

         ULV  DLV (1) DLV (2) 

Type:      
(1) Des. 
(2) SMM Date 

Detector 
Temp, 
Tv (ºK) 

EA 
Temp, 
Te (ºK) 

Delta 
Td to 
295K 

Delta 
Te to 
302K 

Descent 
vs. 

SMM 

Darks 
ave. 
DN 

Adjusted 
Dark 

Offset to 
premate 
average 

Darks 
ave. 
DN 

Adjusted 
Dark 

Offset to 
premate 
average 

Darks 
ave. 
DN 

Adjusted 
Dark 

Offset to 
premate 
average 

PreM(1) 25-Sep-96 295 303 0 -0.02 0 44.90 44.88 -0.07 42.40 42.40 -0.13      
PreM(2) 10-Oct-96 295 301 0 0.02 -0.3 45.35 45.07 0.12      55.33 55.45 0.52 
PreM(2) 11-Oct-96 295 301 0 0.02 -0.3 45.43 45.15 0.20      55.00 55.20 0.27 
PreM(2) 20-Feb-97 295 302.5 0 -0.01 -0.3 45.10 44.79 -0.16      53.71 53.55 -1.38 
PreM(1) 7-Mar-97 295 300.5 0 0.03 0 44.91 44.94 -0.01 42.65 42.65 0.13      
PreM(2) 7-Mar-97 295 301 0 0.02 -0.3 45.14 44.86 -0.09      54.60 54.51 -0.42 
PreM(2) 22-Apr-97 295 302.4 0 -0.01 -0.3 45.39 45.08 0.13      55.61 55.74 0.81 
PreM(2) 7-May-97 295 302.5 0 -0.01 -0.3 45.19 44.88 -0.07      55.10 55.03 0.10 
PreM(2) 12-May-97 295 302.5 0 -0.01 -0.3 45.19 44.88 -0.07       55.10 55.03 0.10 
PreL(1) 10-Jun-97 295 300 0 0.04 0 44.94 44.98 0.03 42.61 42.61 0.09      
PreL(1) 18-Jun-97 295 300 0 0.04 0 44.92 44.96 0.01 42.89 42.89 0.37      
PreL(1) 24-Jul-97 295 298 0 0.08 0 44.91 44.99 0.04 42.15 42.15 -0.38      
PreL(1) 2-Aug-97 295 302 0 0 0 44.94 44.94 -0.01 42.76 42.76 0.23      
PreL(2) 5-Aug-97 295 303.6 0 -0.03 -0.3 45.38 45.05 0.10      54.62 54.72 -0.21 
PreL(1) 12-Sep-97 295 311 0 -0.18 0 45.06 44.88 -0.07 42.69 42.69 0.16      
PreL(1) 19-Sep-97 295 310 0 -0.16 0 45.22 45.06 0.11 42.75 42.75 0.23       
F1(2) 23-Oct-97 274.5 291.9 0.39 0.21 0 45.00 45.60 0.65      53.37 54.02 -0.91 
F2(1) 27-Mar-98 274.5 290.8 0.39 0.23 0 44.31 44.93 -0.02 42.88 42.88 0.36      
F3(2) 28-Dec-98 270.6 287.8 0.46 0.29 0 44.52 45.27 0.32      53.10 53.42 -1.51 
F4(1) 15-Sep-99 271.3 289.1 0.45 0.26 0 44.12 44.83 -0.12 43.06 43.06 0.54      
F5(2) 2-Feb-00 270.3 287 0.46 0.3 0 44.19 44.95 0.00      52.80 52.80 -2.13 
F6(1) 28-Jul-00 270.7 288.4 0.46 0.28 0 44.20 44.94 -0.01 42.81 42.81 0.29      
F7(2) 22-Mar-01 272.5 289.6 0.43 0.25 0 44.25 44.93 -0.02      53.05 53.03 -1.90 
F8(1) 20-Sep-01 270.2 294 0.46 0.16 0 44.19 44.81 -0.14 42.84 42.84 0.32      
F9(2) 17-Apr-02 271.2 296.6 0.45 0.11 0 44.21 44.77 -0.18      53.29 53.11 -1.82 



 

DISR - C. See 2 of 3 9/28/2012 

F10(1) 16-Sep-02 267.7 295.2 0.5 0.24 0 44.14 44.88 -0.07 43.09 43.09 0.57      
F11[H](2) 2-May-03 267 290 0.51 0.24 0 44.05 44.80 -0.15      53.33 53.18 -1.75 
F11[D](1) 2-May-03 270.4 300 0.46 0.04 0 44.14 44.64 -0.31 42.43 44.70 2.18       

                Stdev    Stdev    Stdev 
                            

F14 (2) 14-Jul-04 267.5 291.6 0.5 0.22 0 44.00 44.72 0.00 41.69 42.41 5.41      
F14 (1) 14-Jul-04 272.5 302.8 0.43 -0.01 0 44.28 44.70 0.93      51.76 52.18 4.46 

                            
                            
                            
                            
                            

F16 (1) 3-Nov-04 269.5 299.37 0.47 0.07 0 44.12 44.65 0.37 40.79 41.32 6.52       
 
 
 
 
The DLV data is strongly bi-modal correlating with the acquisition mode (Single Measurement Mode vs. Descent Mode).  One could make 
the case that the ULV is bi-modal also, although the F1 test outlays. 
  
Radiation induced trends, although likely present, are less of a factor than the noise variation.  Even adjusted for detector and electronics 
temperature variations, there is not good consistency between checkouts.  The in-flight tests are more stable (except F10), which may 
point to electromagnetic interference influencing the ground test data. 
  
A linear regression of the ULV descent data from launch to the encounter indicates that the ULV dark bias is 44.65 DN when corrected for 
a standard detector temperature of 298 K and an electronics assembly temperature of 302 K.  
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Appendix 12 - Column Headers for InfraRed Spectrometer Derived Data Products 
 
The IR Spectrometer data in the Derived Data Products directory of the PDS (hpdisr_0001\DATA\DERIVED_DATA_PRODUCTS) is 
somewhat difficult to use because the table columns (in the .TAB file) have no headers.  To alleviate this problem we here supply the 
column headers for those six files (DLIS_AV_DDP.TAB, DLIS_AZ_DDP.TAB, DLIS_I_DDP.TAB, ULIS_AV_DDP.TAB, 
ULIS_AZ_DDP.TAB & ULIS_I_DDP.TAB). Note: The wavelengths are in nm 
 
DLIS_AV_DDP.TAB = DLIS intensity (W/(m2-u-sr)) averaged over one descent cycle, 
DLIS_AZ_DDP.TAB = DLIS intensity presented in the 8 azimuthal bins (Guide sect. 5.11.1),   
DLIS_I_DDP.TAB = DLIS intensities from short term exposures with azimuth information, 
ULIS_AV_DDP.TAB = ULIS intensity (W/(m2-u-sr)) averaged over one descent cycle, 
ULIS_AZ_DDP.TAB = ULIS intensity presented in the 4 azimuthal bins (Guide sect. 5.11.1),   
ULIS_I_DDP.TAB = ULIS intensities from short term exposures with azimuth information. 
 
 
Here is a brief description of the column abbreviations: 
cycle - Descent cycle corresponding to the measurement (see Appendix 6). 
m time - Mission time at the start of the measurement in seconds after parachute deploy (T0) 
altitude - Altitude above Titan's surface in km 
AZ - The azimuth at start of observation relative to sun in degrees CCW, viewed from above. 
ir temp - Temperature of the IR chip at the start of the measurement in deg K (offset, see section 6 of engineering appendix). 
o temp - Temperature of the optical bench at the start of the observation in deg K. 
  
 

DLIS  ULIS 

DLIS_AV_DDP.TAB  
DLIS_AZ_DDP.TAB & 

DLIS_I_DDP.TAB  ULIS_AV_DDP.TAB  
ULIS_AZ_DDP.TAB & 

ULIS_I_DDP.TAB 

Column 
Column 
Heading Pixel  Column 

Column 
Heading Pixel  Column 

Column 
Heading Pixel  Column 

Column 
Heading Pixel 

1 cycle    1 cycle    1 cycle    1 cycle   
2 m time    2 m time    2 m time    2 m time   
3 altitude    3 altitude    3 altitude    3 altitude   
4 AZ    4 AZ    4 AZ    4 AZ   
5 822.654 0  5 ir temp    5 822.6536 0  5 ir temp   
6 829.932 1  6 o temp    6 829.9325 1  6 o temp   
7 837.202 2  7 822.654 0  7 837.2017 2  7 822.6536 0 
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8 844.461 3  8 829.932 1  8 844.4612 3  8 829.9325 1 
9 851.711 4  9 837.202 2  9 851.7109 4  9 837.2017 2 

10 858.951 5  10 844.461 3  10 858.9510 5  10 844.4612 3 
11 866.181 6  11 851.711 4  11 866.1815 6  11 851.7109 4 
12 873.402 7  12 858.951 5  12 873.4021 7  12 858.9510 5 
13 880.613 8  13 866.181 6  13 880.6131 8  13 866.1815 6 
14 887.814 9  14 873.402 7  14 887.8144 9  14 873.4021 7 
15 895.006 10  15 880.613 8  15 895.0059 10  15 880.6131 8 
16 902.188 11  16 887.814 9  16 902.1879 11  16 887.8144 9 
17 909.360 12  17 895.006 10  17 909.3600 12  17 895.0059 10 
18 916.523 13  18 902.188 11  18 916.5225 13  18 902.1879 11 
19 923.675 14  19 909.360 12  19 923.6753 14  19 909.3600 12 
20 930.818 15  20 916.523 13  20 930.8184 15  20 916.5225 13 
21 937.952 16  21 923.675 14  21 937.9518 16  21 923.6753 14 
22 945.076 17  22 930.818 15  22 945.0755 17  22 930.8184 15 
23 952.189 18  23 937.952 16  23 952.1895 18  23 937.9518 16 
24 959.294 19  24 945.076 17  24 959.2938 19  24 945.0755 17 
25 966.388 20  25 952.189 18  25 966.3883 20  25 952.1895 18 
26 973.473 21  26 959.294 19  26 973.4733 21  26 959.2938 19 
27 980.548 22  27 966.388 20  27 980.5484 22  27 966.3883 20 
28 987.614 23  28 973.473 21  28 987.6139 23  28 973.4733 21 
29 994.670 24  29 980.548 22  29 994.6697 24  29 980.5484 22 
30 1001.716 25  30 987.614 23  30 1001.7158 25  30 987.6139 23 
31 1008.752 26  31 994.670 24  31 1008.7522 26  31 994.6697 24 
32 1015.779 27  32 1001.716 25  32 1015.7789 27  32 1001.7158 25 
33 1022.796 28  33 1008.752 26  33 1022.7958 28  33 1008.7522 26 
34 1029.803 29  34 1015.779 27  34 1029.8032 29  34 1015.7789 27 
35 1036.801 30  35 1022.796 28  35 1036.8007 30  35 1022.7958 28 
36 1043.789 31  36 1029.803 29  36 1043.7886 31  36 1029.8032 29 
37 1050.767 32  37 1036.801 30  37 1050.7667 32  37 1036.8007 30 
38 1057.735 33  38 1043.789 31  38 1057.7352 33  38 1043.7886 31 
39 1064.694 34  39 1050.767 32  39 1064.6941 34  39 1050.7667 32 
40 1071.643 35  40 1057.735 33  40 1071.6431 35  40 1057.7352 33 
41 1078.583 36  41 1064.694 34  41 1078.5825 36  41 1064.6941 34 
42 1085.512 37  42 1071.643 35  42 1085.5123 37  42 1071.6431 35 
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43 1092.432 38  43 1078.583 36  43 1092.4323 38  43 1078.5825 36 
44 1099.343 39  44 1085.512 37  44 1099.3425 39  44 1085.5123 37 
45 1106.243 40  45 1092.432 38  45 1106.2430 40  45 1092.4323 38 
46 1113.134 41  46 1099.343 39  46 1113.1340 41  46 1099.3425 39 
47 1120.015 42  47 1106.243 40  47 1120.0151 42  47 1106.2430 40 
48 1126.887 43  48 1113.134 41  48 1126.8866 43  48 1113.1340 41 
49 1133.749 44  49 1120.015 42  49 1133.7485 44  49 1120.0151 42 
50 1140.600 45  50 1126.887 43  50 1140.6005 45  50 1126.8866 43 
51 1147.443 46  51 1133.749 44  51 1147.4430 46  51 1133.7485 44 
52 1154.276 47  52 1140.600 45  52 1154.2756 47  52 1140.6005 45 
53 1161.099 48  53 1147.443 46  53 1161.0986 48  53 1147.4430 46 
54 1167.912 49  54 1154.276 47  54 1167.9119 49  54 1154.2756 47 
55 1174.715 50  55 1161.099 48  55 1174.7155 50  55 1161.0986 48 
56 1181.509 51  56 1167.912 49  56 1181.5094 51  56 1167.9119 49 
57 1188.293 52  57 1174.715 50  57 1188.2935 52  57 1174.7155 50 
58 1195.068 53  58 1181.509 51  58 1195.0680 53  58 1181.5094 51 
59 1201.833 54  59 1188.293 52  59 1201.8329 54  59 1188.2935 52 
60 1208.588 55  60 1195.068 53  60 1208.5879 55  60 1195.0680 53 
61 1215.333 56  61 1201.833 54  61 1215.3334 56  61 1201.8329 54 
62 1222.069 57  62 1208.588 55  62 1222.0691 57  62 1208.5879 55 
63 1228.795 58  63 1215.333 56  63 1228.7949 58  63 1215.3334 56 
64 1235.511 59  64 1222.069 57  64 1235.5114 59  64 1222.0691 57 
65 1242.218 60  65 1228.795 58  65 1242.2178 60  65 1228.7949 58 
66 1248.915 61  66 1235.511 59  66 1248.9148 61  66 1235.5114 59 
67 1255.602 62  67 1242.218 60  67 1255.6019 62  67 1242.2178 60 
68 1262.279 63  68 1248.915 61  68 1262.2794 63  68 1248.9148 61 
69 1268.947 64  69 1255.602 62  69 1268.9473 64  69 1255.6019 62 
70 1275.605 65  70 1262.279 63  70 1275.6052 65  70 1262.2794 63 
71 1282.254 66  71 1268.947 64  71 1282.2537 66  71 1268.9473 64 
72 1288.892 67  72 1275.605 65  72 1288.8925 67  72 1275.6052 65 
73 1295.521 68  73 1282.254 66  73 1295.5214 68  73 1282.2537 66 
74 1302.141 69  74 1288.892 67  74 1302.1406 69  74 1288.8925 67 
75 1308.750 70  75 1295.521 68  75 1308.7504 70  75 1295.5214 68 
76 1315.350 71  76 1302.141 69  76 1315.3501 71  76 1302.1406 69 
77 1321.940 72  77 1308.750 70  77 1321.9403 72  77 1308.7504 70 



 

DISR - C. See 4 of 5 9/28/2012 

78 1328.521 73  78 1315.350 71  78 1328.5208 73  78 1315.3501 71 
79 1335.092 74  79 1321.940 72  79 1335.0917 74  79 1321.9403 72 
80 1341.653 75  80 1328.521 73  80 1341.6526 75  80 1328.5208 73 
81 1348.204 76  81 1335.092 74  81 1348.2041 76  81 1335.0917 74 
82 1354.746 77  82 1341.653 75  82 1354.7458 77  82 1341.6526 75 
83 1361.278 78  83 1348.204 76  83 1361.2777 78  83 1348.2041 76 
84 1367.800 79  84 1354.746 77  84 1367.7999 79  84 1354.7458 77 
85 1374.313 80  85 1361.278 78  85 1374.3127 80  85 1361.2777 78 
86 1380.816 81  86 1367.800 79  86 1380.8156 81  86 1367.7999 79 
87 1387.309 82  87 1374.313 80  87 1387.3086 82  87 1374.3127 80 
88 1393.792 83  88 1380.816 81  88 1393.7922 83  88 1380.8156 81 
89 1400.266 84  89 1387.309 82  89 1400.2660 84  89 1387.3086 82 
90 1406.730 85  90 1393.792 83  90 1406.7300 85  90 1393.7922 83 
91 1413.184 86  91 1400.266 84  91 1413.1844 86  91 1400.2660 84 
92 1419.629 87  92 1406.730 85  92 1419.6293 87  92 1406.7300 85 
93 1426.064 88  93 1413.184 86  93 1426.0641 88  93 1413.1844 86 
94 1432.490 89  94 1419.629 87  94 1432.4895 89  94 1419.6293 87 
95 1438.905 90  95 1426.064 88  95 1438.9052 90  95 1426.0641 88 
96 1445.311 91  96 1432.490 89  96 1445.3109 91  96 1432.4895 89 
97 1451.707 92  97 1438.905 90  97 1451.7070 92  97 1438.9052 90 
98 1458.094 93  98 1445.311 91  98 1458.0936 93  98 1445.3109 91 
99 1464.470 94  99 1451.707 92  99 1464.4705 94  99 1451.7070 92 

100 1470.837 95  100 1458.094 93  100 1470.8374 95  100 1458.0936 93 
101 1477.195 96  101 1464.470 94  101 1477.1948 96  101 1464.4705 94 
102 1483.543 97  102 1470.837 95  102 1483.5426 97  102 1470.8374 95 
103 1489.880 98  103 1477.195 96  103 1489.8805 98  103 1477.1948 96 
104 1496.209 99  104 1483.543 97  104 1496.2089 99  104 1483.5426 97 
105 1502.527 100  105 1489.880 98  105 1502.5275 100  105 1489.8805 98 
106 1508.836 101  106 1496.209 99  106 1508.8363 101  106 1496.2089 99 
107 1515.135 102  107 1502.527 100  107 1515.1355 102  107 1502.5275 100 
108 1521.425 103  108 1508.836 101  108 1521.4249 103  108 1508.8363 101 
109 1527.705 104  109 1515.135 102  109 1527.7048 104  109 1515.1355 102 
110 1533.975 105  110 1521.425 103  110 1533.9749 105  110 1521.4249 103 
111 1540.235 106  111 1527.705 104  111 1540.2352 106  111 1527.7048 104 
112 1546.486 107  112 1533.975 105  112 1546.4860 107  112 1533.9749 105 
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113 1552.727 108  113 1540.235 106  113 1552.7269 108  113 1540.2352 106 
114 1558.958 109  114 1546.486 107  114 1558.9583 109  114 1546.4860 107 
115 1565.180 110  115 1552.727 108  115 1565.1799 110  115 1552.7269 108 
116 1571.392 111  116 1558.958 109  116 1571.3917 111  116 1558.9583 109 
117 1577.594 112  117 1565.180 110  117 1577.5939 112  117 1565.1799 110 
118 1583.786 113  118 1571.392 111  118 1583.7864 113  118 1571.3917 111 
119 1589.969 114  119 1577.594 112  119 1589.9692 114  119 1577.5939 112 
120 1596.142 115  120 1583.786 113  120 1596.1422 115  120 1583.7864 113 
121 1602.306 116  121 1589.969 114  121 1602.3057 116  121 1589.9692 114 
122 1608.459 117  122 1596.142 115  122 1608.4595 117  122 1596.1422 115 
123 1614.603 118  123 1602.306 116  123 1614.6033 118  123 1602.3057 116 
124 1620.738 119  124 1608.459 117  124 1620.7377 119  124 1608.4595 117 
125 1626.862 120  125 1614.603 118  125 1626.8623 120  125 1614.6033 118 
126 1632.977 121  126 1620.738 119  126 1632.9772 121  126 1620.7377 119 
127 1639.082 122  127 1626.862 120  127 1639.0823 122  127 1626.8623 120 
128 1645.178 123  128 1632.977 121  128 1645.1777 123  128 1632.9772 121 
129 1651.264 124  129 1639.082 122  129 1651.2637 124  129 1639.0823 122 
130 1657.340 125  130 1645.178 123  130 1657.3396 125  130 1645.1777 123 
131 1663.406 126  131 1651.264 124  131 1663.4061 126  131 1651.2637 124 
132 1669.463 127  132 1657.340 125  132 1669.4629 127  132 1657.3396 125 
133 1675.510 128  133 1663.406 126  133 1675.5098 128  133 1663.4061 126 
134 1681.547 129  134 1669.463 127  134 1681.5471 129  134 1669.4629 127 
135 1687.575 130  135 1675.510 128  135 1687.5747 130  135 1675.5098 128 
136 1693.593 131  136 1681.547 129  136 1693.5925 131  136 1681.5471 129 
137 1699.601 132  137 1687.575 130  137 1699.6007 132  137 1687.5747 130 
138 1705.599 133  138 1693.593 131  138 1705.5992 133  138 1693.5925 131 
139 1711.588 134  139 1699.601 132  139 1711.5880 134  139 1699.6007 132 
140 1717.567 135  140 1705.599 133  140 1717.5670 135  140 1705.5992 133 

       141 1711.588 134         141 1711.5880 134 
        142 1717.567 135          142 1717.5670 135 
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Appendix 13 - The Lost IR datasets 
 
The following plot shows where during the descent IR datasets were lost due to the 
failure of telemetry channel A.  Each blue triangle represents a retrieved IR dataset.  The 
accumulated number of datasets lost appears on the ordinate.  About 30 datasets were 
lost from each of the Spectrophotometric maps (18 & 4 km).  The rest were lost during 
the Medium Near Surface (MNS) cycles (3 to 0.5 km) and Very Low Near Surface 
(VLNS) cycles (200 to 0 m). 
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Appendix 14 - Sun Position in Sky 
 
This table contains information about the position of the sun in the sky during the 
Huygens descent.  The altitude is from the 2011 DTWG release.  The other parameters 
are from the DTWG trajectory reconstruction tool, version 4.4 from 28 February 2005.  
The solar azimuth (AZ) is degrees east of north.  This is the geometric sun position 
relative to the local horizontal (with no spherical geometry), and is uncorrected for 
refraction. 
 

M_Time Altitude 
Sun 
AZ 

Sun 
EL SZA  M_Time Altitude 

Sun 
AZ 

Sun 
EL SZA 

(sec) (km) (deg) (deg) (deg)  (sec) (km) (deg) (deg) (deg) 
0 150.435 112.66 50.01 39.99  4620 25.083 114.47 54.92 35.08 

180 140.883 112.77 50.36 39.64  4680 24.600 114.48 54.95 35.05 
240 137.942 112.81 50.48 39.52  4740 24.119 114.49 54.97 35.03 
300 135.103 112.85 50.60 39.40  4800 23.643 114.50 54.99 35.01 
360 132.291 112.89 50.71 39.29  4860 23.178 114.51 55.02 34.98 
420 129.660 112.92 50.84 39.16  4920 22.718 114.52 55.04 34.96 
480 127.120 112.97 50.96 39.04  4980 22.263 114.53 55.06 34.94 
540 124.635 113.01 51.09 38.91  5040 21.812 114.54 55.08 34.92 
600 122.267 113.05 51.22 38.78  5100 21.365 114.55 55.11 34.89 
660 119.911 113.09 51.35 38.65  5160 20.925 114.56 55.13 34.87 
720 117.665 113.14 51.48 38.52  5220 20.489 114.57 55.15 34.85 
780 115.502 113.18 51.62 38.38  5280 20.061 114.58 55.17 34.83 
840 113.374 113.23 51.75 38.25  5340 19.633 114.59 55.19 34.81 
900 111.297 113.28 51.90 38.10  5400 19.215 114.60 55.21 34.79 
960 108.162 113.33 52.04 37.96  5460 18.802 114.61 55.23 34.77 

1020 103.808 113.37 52.16 37.84  5520 18.385 114.61 55.25 34.75 
1080 99.478 113.41 52.27 37.73  5580 17.976 114.62 55.27 34.73 
1140 95.446 113.44 52.37 37.63  5640 17.571 114.63 55.29 34.71 
1200 91.671 113.49 52.49 37.51  5700 17.170 114.64 55.31 34.69 
1260 88.093 113.53 52.60 37.40  5760 16.775 114.65 55.33 34.67 
1320 84.809 113.56 52.69 37.31  5820 16.380 114.66 55.35 34.65 
1380 81.695 113.59 52.77 37.23  5880 15.988 114.67 55.37 34.63 
1440 78.769 113.62 52.84 37.16  5940 15.602 114.68 55.39 34.61 
1500 76.051 113.64 52.91 37.09  6000 15.219 114.69 55.41 34.59 
1560 73.472 113.66 52.97 37.03  6060 14.843 114.69 55.43 34.57 
1620 71.047 113.68 53.01 36.99  6120 14.465 114.70 55.45 34.55 
1680 68.832 113.70 53.05 36.95  6180 14.093 114.71 55.46 34.54 
1740 66.773 113.71 53.08 36.92  6240 13.727 114.72 55.48 34.52 
1800 64.871 113.71 53.10 36.90  6300 13.365 114.73 55.50 34.50 
1860 63.110 113.72 53.12 36.88  6360 13.004 114.74 55.52 34.48 
1920 61.483 113.73 53.14 36.86  6420 12.645 114.75 55.54 34.46 
1980 59.960 113.75 53.18 36.82  6480 12.293 114.75 55.56 34.44 
2040 58.511 113.77 53.24 36.76  6540 11.943 114.76 55.57 34.43 
2100 57.143 113.79 53.29 36.71  6600 11.591 114.77 55.59 34.41 
2160 55.836 113.81 53.35 36.65  6660 11.244 114.78 55.61 34.39 
2220 54.583 113.83 53.41 36.59  6720 10.901 114.79 55.63 34.37 
2280 53.387 113.86 53.47 36.53  6780 10.560 114.80 55.64 34.36 
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M_Time Altitude 
Sun 
AZ 

Sun 
EL SZA  M_Time Altitude 

Sun 
AZ 

Sun 
EL SZA 

2340 52.235 113.88 53.53 36.47  6840 10.221 114.80 55.66 34.34 
2400 51.122 113.90 53.58 36.42  6900 9.887 114.81 55.68 34.32 
2460 50.052 113.92 53.64 36.36  6960 9.550 114.82 55.69 34.31 
2520 49.016 113.95 53.69 36.31  7020 9.217 114.83 55.71 34.29 
2580 48.006 113.97 53.74 36.26  7080 8.889 114.83 55.73 34.27 
2640 47.033 113.99 53.79 36.21  7140 8.561 114.84 55.74 34.26 
2700 46.088 114.01 53.84 36.16  7200 8.238 114.85 55.76 34.24 
2760 45.178 114.03 53.89 36.11  7260 7.915 114.86 55.77 34.23 
2820 44.287 114.05 53.94 36.06  7320 7.593 114.87 55.79 34.21 
2880 43.426 114.06 53.98 36.02  7380 7.273 114.87 55.81 34.19 
2940 42.589 114.08 54.03 35.97  7440 6.956 114.88 55.82 34.18 
3000 41.772 114.10 54.07 35.93  7500 6.642 114.89 55.84 34.16 
3060 40.971 114.12 54.11 35.89  7560 6.330 114.90 55.85 34.15 
3120 40.190 114.13 54.15 35.85  7620 6.019 114.90 55.87 34.13 
3180 39.431 114.15 54.19 35.81  7680 5.710 114.91 55.88 34.12 
3240 38.688 114.17 54.23 35.77  7740 5.405 114.92 55.90 34.10 
3300 37.961 114.18 54.27 35.73  7800 5.101 114.92 55.91 34.09 
3360 37.251 114.20 54.31 35.69  7860 4.803 114.93 55.93 34.07 
3420 36.559 114.21 54.34 35.66  7920 4.506 114.94 55.94 34.06 
3480 35.875 114.23 54.38 35.62  7980 4.209 114.95 55.96 34.04 
3540 35.211 114.24 54.41 35.59  8040 3.913 114.95 55.97 34.03 
3600 34.562 114.26 54.44 35.56  8100 3.619 114.96 55.99 34.01 
3660 33.926 114.27 54.48 35.52  8160 3.328 114.97 56.00 34.00 
3720 33.298 114.29 54.51 35.49  8220 3.038 114.97 56.02 33.98 
3780 32.686 114.30 54.54 35.46  8280 2.749 114.98 56.03 33.97 
3840 32.081 114.31 54.57 35.43  8340 2.462 114.99 56.04 33.96 
3900 31.490 114.33 54.60 35.40  8400 2.178 114.99 56.06 33.94 
3960 30.909 114.34 54.63 35.37  8460 1.894 115.00 56.07 33.93 
4020 30.340 114.35 54.66 35.34  8520 1.614 115.01 56.08 33.92 
4080 29.776 114.36 54.69 35.31  8580 1.336 115.01 56.09 33.91 
4140 29.222 114.38 54.72 35.28  8640 1.053 115.02 56.11 33.89 
4200 28.678 114.39 54.74 35.26  8700 0.775 115.03 56.12 33.88 
4260 28.141 114.40 54.77 35.23  8760 0.498 115.03 56.14 33.86 
4320 27.615 114.41 54.80 35.20  8820 0.226 115.04 56.15 33.85 
4380 27.100 114.42 54.82 35.18  8868 0.008 115.04 56.16 33.84 
4440 26.583 114.43 54.85 35.15  8869 0.000 115.04 56.16 33.84 
4500 26.074 114.44 54.87 35.13  8870 0.000 115.04 56.16 33.84 
4560 25.574 114.46 54.90 35.10  13203 0.000 115.50 58.00 32.00 
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Figure - Sun position and probe altitude vs. mission time (seconds past T0) 
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Appendix 15 - DISR Electronics Temperature during Titan Descent. 
 
The following graph and table present the measured temperatures of the DISR electronics 
assembly during the Titan descent.  The thermistor is located on the motherboard and therefore 
reports an intermediate temperature between the electronics cards and the housing.  
Quantization error in the DISR temperature measurements is about 0.1K.  
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EA Box 
Temp. 

(K) Sec. 

EA Box 
Temp. 

(K) 
282.01 287.24 2318.15 295.19 4154.25 297.27 8614.17 288.72 
433.15 287.83 2408.16 295.19 4244.25 297.27 8711.94 288.32 
523.16 288.43 2498.16 295.58 4335.64 297.27 8810.54 288.23 
700.62 289.03 2579.85 295.48 4495.35 297.17 8891.19 288.03 
808.00 289.42 2703.12 295.98 4856.42 296.97 8975.34 287.63 
957.89 290.12 2793.13 296.18 5194.92 296.48 9370.29 287.13 

1047.89 290.81 2883.13 296.18 5534.92 295.98 9690.67 286.74 
1137.90 290.81 2973.14 296.48 5726.17 295.58 10001.41 286.44 
1227.90 290.91 3113.17 296.58 6067.42 294.79 10311.41 285.94 
1317.90 291.71 3203.18 296.68 6405.67 293.99 10609.54 285.74 
1407.91 292.01 3293.18 297.17 6736.55 293.20 10904.54 285.64 
1531.17 292.40 3383.18 296.87 7063.05 292.40 11182.04 285.65 
1621.17 292.80 3473.19 296.97 7384.42 291.61 11462.55 285.35 
1711.17 293.20 3563.19 297.27 7717.67 290.81 11744.16 285.15 
1801.18 293.40 3653.20 297.27 8046.41 289.91 12307.16 284.95 
1891.18 293.69 3794.23 297.27 8222.67 289.52 12588.42 284.95 
1979.00 293.79 3884.24 297.17 8320.42 289.22 12864.92 284.85 
2094.82 294.09 3974.24 297.27 8417.29 289.12     
2228.15 294.79 4064.24 297.27 8516.29 288.82     
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Appendix 16 - Violet Measurement Summary Table (with updated parameters) 
 
Seq # = The sequence number of the dataset (also encoded in archive filename). 
Cyc # = The Descent cycle in which the data was taken. 
M_Time = The number of seconds after T0 when the measurement began. 
Type = The Violet dataset type (upward vs. downward looking violet measurement). 
DN = The digital data number between 0 and 4095 representing the signal strength. 
Alt_2011 = The altitude based on the DTWG's June 2011 evaluation. 
AZ_2007 = Azimuth of the observation in °CW from Sun, based on Karkoschka, PSS 2007 
Sun Az = The azimuth of the sun projected on Titan's surface at the time of observation. 
E-W Tilt = The misalignment of the probe's spin axis in the E/W plane (see Appx. 4) 
Lamps = The DISR calibration and surface lamp state.  CCCS, 0 is off, 1 is on. 
Tv = Violet Detector Temperature 
Tea = DISR electronics Temperature 
 
Seq 

# 
Cyc. 

# 
M_Time 

(seconds) Type DN 
Alt_2011 

(km) 
Az_2007 
ºR of ☼ 

Sun AZ 
ºE of N 

E-W Tilt 
(deg) Lamps 

Tv     
(ºK) 

Tea     
(ºK) 

1 1 144.25 DLV 379 142.729 182.85 112.75 5.3 0000 269.6 287.2 
2 1 148.80 DLV 393 142.490 49.00 112.76 2.4 0000 269.6 287.2 
3 1 148.99 ULV 528 142.480 43.38 112.76 2.3 0000 269.6 287.2 
4 1 182.68 ULV 97 140.748 177.69 112.78 -3.6 0000 269.5 287.1 
5 1 208.06 ULV 117 139.489 238.02 112.79 -3.0 0000 269.4 287.1 
6 1 236.52 ULV 257 138.109 277.62 112.81 -0.3 0000 269.4 287.2 
7 1 242.85 ULV 114 137.805 133.90 112.81 2.0 0000 269.4 287.2 
8 2 283.08 DLV 376 135.899 358.48 112.84 1.9 0000 263.8 287.2 
9 2 283.26 ULV 321 135.890 354.90 112.84 1.9 0000 263.8 287.2 
10 2 291.69 DLV 342 135.494 189.36 112.84 -1.0 0000 263.7 287.3 
11 2 298.57 ULV 373 135.170 59.08 112.85 -3.1 0000 263.7 287.3 
12 2 331.24 ULV 123 133.625 223.31 112.87 1.5 0000 263.5 287.4 
13 2 353.94 ULV 169 132.567 259.71 112.88 3.7 0000 263.4 287.5 
14 2 380.10 ULV 584 131.393 304.32 112.90 -0.8 0000 263.3 287.6 
15 3 436.29 DLV 334 128.962 146.45 112.94 4.3 0000 263.1 287.8 
16 3 436.78 ULV 113 128.942 142.91 112.94 4.1 0000 263.1 287.9 
17 3 446.25 ULV 277 128.540 77.87 112.94 -1.9 0000 263.0 287.9 
18 3 448.79 DLV 355 128.432 61.64 112.94 -3.5 0000 263.0 287.9 
19 3 448.93 ULV 380 128.426 60.79 112.94 -3.6 0000 263.0 287.9 
20 3 459.92 ULV 334 127.963 356.58 112.95 1.8 0000 263.0 288.0 
21 3 520.03 ULV 114 125.451 162.73 112.99 5.9 0000 262.6 288.4 
22 4 523.25 DLV 349 125.318 159.06 113.00 3.5 0000 262.6 288.4 
23 4 523.93 ULV 113 125.290 158.37 113.00 3.0 0000 262.7 288.4 
24 4 537.78 ULV 108 124.724 150.12 113.01 -1.4 0000 262.6 288.5 
25 4 541.95 DLV 334 124.556 149.71 113.01 -0.5 0000 262.5 288.5 
26 4 541.95 ULV 107 124.556 149.71 113.01 -0.5 0000 262.6 288.5 
27 4 558.31 ULV 110 123.903 157.44 113.02 5.1 0000 262.3 288.6 
28 4 699.57 ULV 112 118.420 137.35 113.12 -4.3 0000 261.8 289.0 
29 5 719.52 DLV 2561 117.683 319.31 113.14 -8.8 1110 261.5 289.1 
30 5 719.59 ULV 621 117.680 319.98 113.14 -8.8 1110 261.5 289.1 
31 6 784.99 DLV 338 115.324 331.59 113.19 -2.4 0000 261.2 289.3 
32 6 785.17 ULV 341 115.317 333.93 113.19 -2.4 0000 261.2 289.3 
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Seq 
# 

Cyc. 
# 

M_Time 
(seconds) Type DN 

Alt_2011 
(km) 

Az_2007 
ºR of ☼ 

Sun AZ 
ºE of N 

E-W Tilt 
(deg) Lamps 

Tv     
(ºK) 

Tea     
(ºK) 

33 7 824.78 DLV 2500 113.909 159.23 113.21 -11.4 1110 260.9 289.5 
34 7 825.44 ULV 323 113.886 168.96 113.22 -11.6 1110 261.0 289.5 
35 8 834.24 ULV 401 113.576 301.17 113.22 -4.5 0000 261.0 289.5 
36 8 836.78 DLV 314 113.486 340.03 113.22 -3.0 0000 260.9 289.5 
37 8 849.98 ULV 102 113.038 186.64 113.24 -5.5 0000 260.8 289.6 
38 8 850.23 DLV 305 113.030 190.74 113.24 -5.1 0000 260.8 289.6 
39 8 860.07 ULV 229 112.715 350.06 113.24 -7.6 0000 260.7 289.6 
40 8 870.93 ULV 97 112.368 171.42 113.25 -9.0 0000 260.7 289.7 
41 8 905.95 ULV 244 111.035 71.66 113.28 -6.7 0000 260.5 289.8 
42 9 960.84 DLV 277 108.109 164.18 113.33 5.2 0000 260.2 290.1 
43 9 961.16 ULV 103 108.089 172.18 113.33 4.8 0000 260.2 290.1 
44 9 969.17 DLV 324 107.563 15.94 113.33 -5.2 0000 260.1 290.2 
45 9 974.64 ULV 99 107.184 162.48 113.34 -7.1 0000 260.0 290.2 
46 9 992.01 ULV 302 105.909 306.90 113.35 -6.5 0000 259.9 290.4 
47 9 999.71 ULV 104 105.324 191.35 113.35 -4.6 0000 259.9 290.5 
48 9 1028.85 ULV 125 103.165 99.53 113.37 1.5 0000 259.8 290.7 
49 10 1051.52 DLV 258 101.512 200.14 113.39 -2.0 0000 259.5 290.8 
50 10 1051.70 ULV 97 101.499 206.88 113.39 -2.0 0000 259.5 290.8 
51 10 1056.76 DLV 278 101.132 36.19 113.39 -1.4 0000 259.4 290.8 
52 10 1065.82 ULV 243 100.480 22.61 113.40 -4.2 0000 259.4 290.9 
53 10 1066.86 ULV 216 100.406 62.74 113.40 -4.4 0000 259.4 290.9 
54 10 1070.79 ULV 99 100.126 216.32 113.40 -3.1 0000 259.3 290.9 
55 10 1100.60 ULV 233 98.062 4.69 113.42 -1.7 0000 259.0 290.8 
56 11 1138.44 ULV 233 95.548 298.62 113.44 -4.5 0000 258.6 290.8 
57 11 1139.34 DLV 289 95.489 342.00 113.44 -4.4 0000 258.6 290.8 
58 11 1142.44 ULV 101 95.288 132.38 113.45 -4.3 0000 258.6 290.8 
59 11 1143.32 DLV 260 95.231 175.60 113.45 -4.2 0000 258.6 290.8 
60 11 1143.48 ULV 93 95.221 183.32 113.45 -4.2 0000 258.6 290.8 
61 11 1147.38 ULV 224 94.969 14.95 113.45 -4.1 0000 258.6 290.8 
62 11 1175.82 ULV 205 93.166 30.01 113.47 -4.0 0000 258.2 290.8 
63 12 1229.80 DLV 233 89.863 183.15 113.51 -6.9 0000 257.5 290.9 
64 12 1232.87 DLV 284 89.680 2.93 113.51 -7.3 0000 257.5 290.9 
65 12 1235.17 ULV 93 89.543 137.91 113.51 -7.6 0000 257.5 291.0 
66 12 1235.80 ULV 93 89.506 174.29 113.51 -7.7 0000 257.5 291.0 
67 12 1238.19 ULV 206 89.364 314.48 113.51 -6.9 0000 257.5 291.0 
68 12 1238.96 ULV 174 89.318 359.58 113.51 -6.7 0000 257.5 291.0 
69 12 1250.63 ULV 203 88.633 320.01 113.52 -6.7 0000 257.4 291.1 
70 13 1320.57 DLV 273 84.779 344.09 113.56 -6.3 0000 256.5 291.7 
71 13 1323.16 ULV 90 84.641 130.27 113.56 -6.2 0000 256.4 291.7 
72 13 1323.75 ULV 87 84.609 163.31 113.56 -6.2 0000 256.4 291.7 
73 13 1326.62 DLV 249 84.457 324.94 113.56 -6.2 0000 256.4 291.8 
74 13 1327.36 ULV 157 84.418 6.58 113.57 -6.2 0000 256.5 291.8 
75 13 1332.80 ULV 189 84.130 311.73 113.57 -6.0 0000 256.4 291.8 
76 13 1356.12 ULV 89 82.913 157.15 113.58 -2.4 0000 256.0 291.9 
77 14 1410.22 DLV 255 80.197 355.35 113.60 -1.7 0000 255.4 292.0 
78 14 1413.78 DLV 214 80.023 166.11 113.61 -2.3 0000 255.3 292.0 
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Seq 
# 

Cyc. 
# 

M_Time 
(seconds) Type DN 

Alt_2011 
(km) 

Az_2007 
ºR of ☼ 

Sun AZ 
ºE of N 

E-W Tilt 
(deg) Lamps 

Tv     
(ºK) 

Tea     
(ºK) 

79 14 1415.88 ULV 127 79.921 266.48 113.61 -2.7 0000 255.3 292.0 
80 14 1422.19 ULV 85 79.616 207.64 113.61 -3.2 0000 255.1 292.1 
81 14 1441.44 ULV 146 78.701 40.37 113.62 -6.7 0000 255.0 292.1 
82 14 1503.00 ULV 130 75.919 265.42 113.64 -0.9 0000 254.1 292.3 
83 14 1526.20 ULV 92 74.907 145.49 113.65 -0.6 0000 253.7 292.4 
84 15 1531.69 DLV 239 74.671 9.00 113.66 -0.7 0000 253.6 292.4 
85 15 1536.08 DLV 212 74.482 187.62 113.66 -1.0 0000 253.6 292.4 
86 15 1539.50 ULV 150 74.336 326.19 113.66 -1.6 0000 253.5 292.4 
87 15 1553.32 ULV 87 73.751 157.75 113.66 3.3 0000 253.3 292.5 
88 15 1557.03 ULV 141 73.596 301.23 113.66 2.4 0000 253.3 292.5 
89 15 1572.87 ULV 85 72.938 170.63 113.67 0.4 0000 253.0 292.6 
90 15 1583.85 ULV 87 72.487 203.42 113.67 -0.6 0000 252.8 292.6 
91 16 1622.20 ULV 97 70.962 116.72 113.68 8.3 0000 252.2 292.8 
92 16 1623.06 ULV 90 70.929 146.91 113.68 8.4 0000 252.3 292.8 
93 16 1623.13 DLV 217 70.927 149.38 113.68 8.4 0000 252.2 292.8 
94 16 1626.37 ULV 98 70.802 263.42 113.68 8.9 0000 252.2 292.8 
95 16 1627.29 DLV 213 70.767 295.85 113.68 9.1 0000 252.2 292.8 
96 16 1627.48 ULV 120 70.760 302.27 113.68 9.2 0000 252.2 292.8 
97 16 1660.96 ULV 126 69.517 15.22 113.69 5.9 0000 251.6 293.0 
98 17 1711.63 ULV 89 67.727 233.76 113.70 12.3 0000 250.8 293.2 
99 17 1711.72 DLV 192 67.724 236.69 113.70 12.3 0000 250.8 293.2 

100 17 1715.35 ULV 119 67.600 354.48 113.70 12.8 0000 250.7 293.2 
101 17 1716.39 DLV 212 67.564 27.94 113.70 12.8 0000 250.7 293.2 
102 17 1716.57 ULV 122 67.558 33.81 113.70 12.7 0000 250.7 293.2 
103 17 1729.41 ULV 113 67.125 71.03 113.70 6.3 0000 250.4 293.3 
104 17 1753.62 ULV 103 66.327 87.83 113.71 4.1 0000 250.0 293.3 
105 18 1806.32 DLV 198 64.679 169.04 113.72 0.0 0000 249.0 293.4 
106 18 1806.52 ULV 82 64.673 174.79 113.72 0.0 0000 249.1 293.4 
107 18 1811.49 DLV 217 64.523 315.79 113.72 0.3 0000 248.9 293.4 
108 18 1820.73 ULV 83 64.247 216.29 113.72 -0.4 0000 248.7 293.5 
109 18 1821.81 ULV 88 64.215 247.07 113.72 -0.6 0000 248.7 293.5 
110 18 1825.99 ULV 114 64.091 6.64 113.72 -0.2 0000 248.6 293.5 
111 18 1858.65 ULV 82 63.148 196.31 113.72 2.4 0000 248.0 293.6 
112 19 1898.87 DLV 2361 62.042 251.85 113.73 1.6 1110 247.1 293.7 
113 19 1899.18 ULV 313 62.034 260.38 113.73 1.5 1110 247.1 293.7 
114 20 1957.20 DLV 211 60.529 7.46 113.74 0.6 0000 245.9 293.8 
115 20 1957.54 ULV 107 60.520 16.16 113.74 0.7 0000 245.8 293.8 
116 21 1981.20 DLV 2350 59.931 261.60 113.75 0.4 1110 245.4 293.8 
117 21 1981.54 ULV 315 59.922 270.08 113.75 0.3 1110 245.4 293.8 
118 22 2006.19 ULV 80 59.318 191.17 113.76 2.0 0000 244.8 293.8 
119 22 2006.31 DLV 192 59.315 194.29 113.76 2.1 0000 244.8 293.8 
120 22 2011.83 ULV 111 59.182 336.12 113.76 1.7 0000 244.7 293.9 
121 22 2013.40 DLV 204 59.144 15.18 113.76 0.8 0000 244.7 293.9 
122 22 2013.68 ULV 106 59.137 22.09 113.76 0.7 0000 244.7 293.9 
123 22 2030.97 ULV 93 58.724 91.64 113.76 -1.2 0000 244.3 293.9 
124 22 2050.09 ULV 81 58.276 215.80 113.77 -0.8 0000 243.8 293.9 
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125 23 2095.42 DLV 187 57.245 255.88 113.79 1.5 0000 242.8 294.1 
126 23 2101.81 DLV 205 57.103 49.55 113.79 0.6 0000 242.6 294.1 
127 23 2102.06 ULV 103 57.097 55.43 113.79 0.7 0000 242.7 294.1 
128 23 2113.15 ULV 105 56.852 313.60 113.79 -1.7 0000 242.3 294.2 
129 23 2120.30 ULV 81 56.694 120.44 113.80 -2.0 0000 242.2 294.2 
130 23 2137.47 ULV 78 56.320 162.67 113.80 0.7 0000 241.8 294.3 
131 23 2155.94 ULV 79 55.923 219.22 113.81 -0.7 0000 241.4 294.4 
132 24 2229.15 ULV 97 54.397 288.24 113.84 -3.5 0000 239.7 294.8 
133 24 2230.70 DLV 196 54.365 317.23 113.84 -3.5 0000 239.7 294.8 
134 24 2237.67 DLV 197 54.225 90.05 113.84 -3.0 0000 239.6 294.8 
135 24 2250.41 ULV 104 53.970 329.32 113.85 -2.3 0000 239.2 294.9 
136 24 2252.28 ULV 100 53.933 4.20 113.85 -2.1 0000 239.2 294.9 
137 24 2259.08 ULV 81 53.798 130.70 113.85 -1.7 0000 239.0 294.9 
138 24 2304.64 ULV 82 52.909 255.93 113.87 -1.3 0000 237.9 295.2 
139 25 2318.59 DLV 185 52.641 134.44 113.87 0.3 0000 237.6 295.2 
140 25 2318.69 ULV 81 52.639 136.26 113.87 0.3 0000 237.6 295.2 
141 25 2324.73 ULV 84 52.524 240.68 113.87 -1.3 0000 237.4 295.2 
142 25 2326.48 DLV 194 52.491 271.30 113.88 -1.9 0000 237.4 295.2 
143 25 2326.79 ULV 89 52.485 276.72 113.88 -2.0 0000 237.4 295.2 
144 25 2332.62 ULV 100 52.375 18.91 113.88 -1.5 0000 237.3 295.2 
145 25 2374.15 ULV 97 51.597 347.44 113.89 -1.0 0000 236.3 295.2 
146 26 2409.89 DLV 181 50.943 186.08 113.91 0.7 0000 235.4 295.2 
147 26 2410.23 ULV 75 50.937 191.43 113.91 0.7 0000 235.3 295.2 
148 26 2416.62 ULV 97 50.822 293.79 113.91 -1.7 0000 235.2 295.2 
149 26 2418.44 ULV 100 50.789 322.88 113.91 -2.6 0000 235.2 295.2 
150 26 2418.46 DLV 194 50.789 323.33 113.91 -2.6 0000 235.2 295.2 
151 26 2425.39 ULV 86 50.665 74.48 113.91 -4.7 0000 235.0 295.2 
152 26 2482.50 ULV 79 49.660 232.13 113.93 1.1 0000 233.6 295.5 
153 27 2511.12 DLV 2318 49.168 307.37 113.94 -1.4 1110 232.9 295.6 
154 27 2511.28 ULV 317 49.165 309.81 113.94 -1.4 1110 232.9 295.6 
155 28 2563.74 DLV 189 48.276 61.97 113.96 -0.5 0000 231.6 295.5 
156 28 2564.16 ULV 89 48.269 69.19 113.96 -0.5 0000 231.5 295.5 
157 29 2580.93 DLV 2317 47.990 347.49 113.97 -0.2 1110 231.2 295.5 
158 29 2581.31 ULV 313 47.984 353.49 113.97 -0.2 1110 231.2 295.5 
159 30 2619.86 ULV 78 47.356 238.47 113.98 -1.3 0000 230.2 295.6 
160 30 2621.77 DLV 185 47.325 268.54 113.98 -1.7 0000 230.1 295.6 
161 30 2622.10 ULV 84 47.320 273.83 113.98 -1.7 0000 230.1 295.6 
162 30 2628.44 ULV 93 47.218 15.21 113.98 -2.2 0000 229.9 295.6 
163 30 2630.20 ULV 92 47.190 43.20 113.98 -2.2 0000 229.9 295.6 
164 30 2630.34 DLV 189 47.187 45.43 113.98 -2.2 0000 229.9 295.6 
165 30 2672.39 ULV 94 46.519 325.99 114.00 0.0 0000 228.8 295.9 
166 31 2705.87 ULV 77 45.998 114.98 114.01 -1.5 0000 228.0 296.0 
167 31 2707.74 ULV 73 45.969 146.49 114.01 -1.5 0000 228.0 296.0 
168 31 2707.89 DLV 183 45.967 149.02 114.01 -1.5 0000 228.0 296.0 
169 31 2714.90 ULV 80 45.860 266.08 114.01 -0.6 0000 227.8 296.0 
170 31 2716.97 DLV 171 45.828 300.61 114.01 0.0 0000 227.8 296.0 
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171 31 2717.27 ULV 90 45.823 305.50 114.01 0.1 0000 227.7 296.0 
172 31 2775.54 ULV 73 44.945 162.64 114.03 -3.3 0000 226.2 296.2 
173 32 2794.26 DLV 172 44.666 124.90 114.04 -3.1 0000 225.8 296.2 
174 32 2794.59 ULV 75 44.661 130.73 114.04 -3.1 0000 225.8 296.2 
175 32 2800.80 ULV 76 44.569 238.99 114.04 -2.4 0000 225.6 296.2 
176 32 2802.52 ULV 82 44.544 268.72 114.04 -2.1 0000 225.6 296.2 
177 32 2802.83 DLV 183 44.540 274.15 114.04 -2.0 0000 225.6 296.2 
178 32 2809.14 ULV 89 44.447 22.58 114.04 -0.8 0000 225.4 296.2 
179 32 2866.69 ULV 76 43.615 235.11 114.06 -0.3 0000 224.1 296.2 
180 33 2885.09 ULV 73 43.354 161.62 114.07 -0.5 0000 223.6 296.2 
181 33 2885.27 DLV 180 43.352 164.51 114.07 -0.5 0000 223.6 296.2 
182 33 2893.95 ULV 87 43.229 299.28 114.07 -1.0 0000 223.4 296.2 
183 33 2896.42 DLV 167 43.195 337.72 114.07 -1.2 0000 223.3 296.2 
184 33 2896.85 ULV 88 43.189 344.52 114.07 -1.2 0000 223.3 296.2 
185 33 2907.30 ULV 72 43.042 150.22 114.07 1.2 0000 223.1 296.2 
186 33 2954.03 ULV 73 42.396 181.56 114.09 1.8 0000 221.9 296.4 
187 34 2973.26 DLV 183 42.134 103.65 114.09 3.4 0000 221.4 296.5 
188 34 2980.09 ULV 73 42.041 204.86 114.09 5.3 0000 221.2 296.5 
189 34 2982.05 DLV 178 42.015 234.94 114.09 5.5 0000 221.2 296.5 
190 34 3006.86 ULV 81 41.680 281.09 114.10 -0.3 0000 220.6 296.5 
191 34 3009.16 ULV 88 41.649 319.58 114.10 -0.9 0000 220.5 296.5 
192 34 3020.10 ULV 73 41.502 135.86 114.11 0.1 0000 220.2 296.5 
193 34 3049.48 ULV 75 41.110 240.87 114.11 -0.1 0000 219.6 296.6 
194 35 3113.72 ULV 73 40.271 143.64 114.13 2.1 0000 217.8 296.6 
195 35 3115.36 DLV 162 40.249 167.48 114.13 1.1 0000 218.0 296.6 
196 35 3115.68 ULV 70 40.245 172.17 114.13 0.8 0000 217.8 296.6 
197 35 3123.54 DLV 162 40.145 286.82 114.14 -3.4 0000 217.7 296.6 
198 35 3138.22 ULV 70 39.957 143.66 114.14 0.3 0000 217.3 296.6 
199 35 3139.92 ULV 72 39.936 167.98 114.14 0.3 0000 217.3 296.6 
200 35 3163.60 ULV 73 39.636 122.61 114.15 0.2 0000 216.7 296.6 
201 36 3205.12 ULV 84 39.118 333.78 114.16 -3.2 0000 215.7 296.7 
202 36 3207.00 DLV 170 39.094 0.22 114.16 -2.6 0000 215.7 296.7 
203 36 3213.61 ULV 75 39.013 92.71 114.16 -1.4 0000 215.5 296.7 
204 36 3215.46 DLV 160 38.990 118.53 114.16 -1.3 0000 215.5 296.7 
205 36 3215.82 ULV 72 38.985 123.57 114.16 -1.3 0000 215.5 296.7 
206 36 3240.97 ULV 73 38.676 114.00 114.17 0.0 0000 214.9 296.9 
207 36 3265.48 ULV 79 38.377 67.42 114.17 0.0 0000 214.3 297.1 
208 37 3299.86 ULV 72 37.963 195.14 114.18 -2.5 0000 213.5 297.2 
209 37 3301.78 DLV 169 37.940 222.78 114.18 -3.1 0000 213.4 297.2 
210 37 3302.15 ULV 72 37.936 227.93 114.18 -3.2 0000 213.4 297.2 
211 37 3308.63 ULV 83 37.858 317.25 114.19 -2.6 0000 213.3 297.2 
212 37 3310.44 ULV 83 37.836 341.78 114.19 -1.5 0000 213.3 297.2 
213 37 3310.55 DLV 169 37.835 343.32 114.19 -1.4 0000 213.3 297.2 
214 37 3353.42 ULV 70 37.328 206.00 114.20 2.2 0000 212.2 297.0 
215 38 3388.50 ULV 81 36.920 24.94 114.21 -0.9 0000 211.4 296.9 
216 38 3390.36 ULV 80 36.899 53.75 114.21 -1.0 0000 211.3 296.9 
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217 38 3390.49 DLV 167 36.897 55.72 114.21 -1.1 0000 211.3 296.9 
218 38 3397.55 ULV 69 36.816 164.89 114.21 -1.3 0000 211.2 296.9 
219 38 3399.54 DLV 155 36.793 194.95 114.21 -0.8 0000 211.1 296.9 
220 38 3399.91 ULV 70 36.789 200.56 114.21 -0.7 0000 211.1 296.9 
221 38 3452.90 ULV 69 36.182 196.71 114.22 0.4 0000 209.8 296.9 
222 39 3480.26 ULV 69 35.872 216.45 114.23 -0.2 0000 209.4 297.0 
223 39 3482.18 ULV 71 35.851 244.85 114.23 -0.4 0000 209.3 297.0 
224 39 3482.29 DLV 164 35.849 246.49 114.23 -0.4 0000 209.3 297.0 
225 39 3489.59 ULV 80 35.768 355.83 114.23 0.2 0000 209.1 297.0 
226 39 3508.66 DLV 155 35.556 282.69 114.24 1.2 0000 208.7 297.1 
227 39 3509.10 ULV 79 35.551 289.20 114.24 1.2 0000 208.7 297.1 
228 39 3549.16 ULV 72 35.111 92.99 114.25 -0.3 0000 207.8 297.2 
229 40 3567.74 ULV 79 34.909 337.78 114.25 -0.5 0000 207.4 297.3 
230 40 3569.85 DLV 153 34.886 4.83 114.25 -0.2 0000 207.3 297.3 
231 40 3570.24 ULV 79 34.882 9.79 114.25 -0.3 0000 207.3 297.3 
232 40 3577.35 ULV 73 34.805 100.69 114.25 -0.8 0000 207.1 297.3 
233 40 3579.33 ULV 69 34.784 126.39 114.25 0.2 0000 207.1 297.3 
234 40 3579.44 DLV 163 34.783 127.87 114.25 0.2 0000 207.1 297.3 
235 40 3626.38 ULV 75 34.281 84.59 114.26 0.3 0000 206.0 297.3 
236 41 3653.41 DLV 162 33.996 119.70 114.27 0.1 0000 205.4 297.3 
237 41 3661.21 ULV 71 33.914 228.87 114.27 -0.7 0000 205.3 297.3 
238 41 3663.24 DLV 166 33.892 258.16 114.27 -0.4 0000 205.1 297.3 
239 41 3671.06 ULV 79 33.810 10.84 114.27 0.6 0000 205.0 297.3 
240 41 3692.90 ULV 79 33.580 314.37 114.28 2.1 0000 204.5 297.3 
241 41 3740.92 ULV 73 33.083 269.21 114.29 0.2 0000 203.5 297.3 
242 41 3763.31 ULV 70 32.855 229.15 114.30 0.2 0000 203.1 297.3 
243 42 3801.66 ULV 77 32.467 13.82 114.30 0.7 0000 202.2 297.3 
244 42 3803.94 DLV 149 32.444 40.28 114.30 0.7 0000 202.2 297.3 
245 42 3812.01 ULV 68 32.362 131.64 114.31 -0.2 0000 201.9 297.3 
246 42 3814.14 ULV 68 32.340 154.76 114.31 -0.4 0000 201.9 297.2 
247 42 3814.27 DLV 161 32.339 156.14 114.31 -0.4 0000 201.9 297.2 
248 42 3825.10 ULV 75 32.230 286.19 114.31 -8.1 0000 201.7 297.2 
249 42 3864.78 ULV 72 31.835 75.53 114.32 -1.5 0000 201.0 297.2 
250 43 3885.28 ULV 76 31.634 293.06 114.32 1.9 0000 200.4 297.2 
251 43 3887.63 DLV 145 31.611 313.87 114.32 2.3 0000 200.4 297.2 
252 43 3888.05 ULV 77 31.607 317.64 114.32 2.4 0000 200.4 297.2 
253 43 3895.87 ULV 75 31.530 31.60 114.32 0.2 0000 200.2 297.2 
254 43 3898.05 ULV 75 31.509 53.39 114.33 -0.2 0000 200.2 297.2 
255 43 3898.20 DLV 158 31.508 54.89 114.33 -0.2 0000 200.2 297.2 
256 43 3949.98 ULV 73 31.005 45.61 114.34 -0.5 0000 199.2 297.2 
257 44 3981.84 ULV 67 30.701 171.47 114.34 -0.9 0000 198.4 297.3 
258 44 3984.08 ULV 67 30.680 206.88 114.34 -0.7 0000 198.4 297.3 
259 44 3984.23 DLV 155 30.678 209.26 114.34 -0.7 0000 198.4 297.3 
260 44 3992.75 ULV 77 30.598 349.60 114.35 0.3 0000 198.2 297.3 
261 44 4015.47 DLV 156 30.383 24.86 114.35 0.1 0000 197.8 297.3 
262 44 4015.99 ULV 75 30.378 33.65 114.35 0.0 0000 197.8 297.3 
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263 44 4057.89 ULV 74 29.983 304.90 114.36 -6.3 0000 196.9 297.3 
264 45 4068.42 ULV 70 29.884 88.44 114.36 -5.3 0000 196.7 297.3 
265 45 4070.72 ULV 68 29.863 119.70 114.36 -4.1 0000 196.7 297.3 
266 45 4070.89 DLV 151 29.861 122.01 114.36 -4.1 0000 196.7 297.3 
267 45 4079.60 ULV 69 29.780 241.16 114.36 -1.7 0000 196.5 297.3 
268 45 4082.03 DLV 142 29.757 275.05 114.36 -1.6 0000 196.4 297.3 
269 45 4082.52 ULV 72 29.752 281.90 114.36 -1.6 0000 196.4 297.3 
270 45 4147.89 ULV 73 29.150 33.08 114.38 0.0 0000 195.1 297.3 
271 46 4158.74 ULV 67 29.051 137.12 114.38 1.0 0000 194.9 297.3 
272 46 4161.09 ULV 66 29.030 159.63 114.38 0.5 0000 194.9 297.3 
273 46 4161.26 DLV 151 29.028 161.29 114.38 0.5 0000 194.8 297.3 
274 46 4170.20 ULV 69 28.947 249.91 114.38 -3.3 0000 194.7 297.3 
275 46 4172.70 DLV 149 28.925 277.25 114.38 -3.7 0000 194.6 297.3 
276 46 4173.20 ULV 72 28.920 282.87 114.38 -3.8 0000 194.6 297.3 
277 46 4240.23 ULV 73 28.317 40.04 114.40 -1.7 0000 193.5 297.3 
278 47 4251.34 ULV 66 28.218 175.97 114.40 -2.5 0000 193.2 297.3 
279 47 4253.75 ULV 66 28.197 204.58 114.40 -3.2 0000 193.1 297.3 
280 47 4253.92 DLV 149 28.195 206.61 114.40 -3.3 0000 193.2 297.3 
281 47 4263.09 ULV 73 28.114 312.88 114.40 -1.8 0000 193.0 297.3 
282 47 4265.64 DLV 149 28.091 341.57 114.40 -0.6 0000 192.9 297.3 
283 47 4266.17 ULV 73 28.087 347.45 114.40 -0.4 0000 192.9 297.3 
284 47 4334.88 ULV 73 27.486 5.28 114.41 -1.2 0000 191.7 297.3 
285 48 4336.96 DLV 148 27.469 27.06 114.41 -1.7 0000 191.6 297.3 
286 48 4337.42 ULV 73 27.465 31.98 114.41 -1.8 0000 191.6 297.3 
287 48 4348.76 ULV 68 27.368 156.25 114.42 0.7 0000 191.3 297.3 
288 48 4348.91 DLV 151 27.366 157.98 114.42 0.8 0000 191.4 297.3 
289 48 4358.30 ULV 68 27.286 261.38 114.42 -0.6 0000 191.2 297.3 
290 48 4394.64 ULV 69 26.974 274.71 114.43 0.2 0000 190.5 297.2 
291 48 4407.53 ULV 71 26.863 51.89 114.43 2.0 0000 190.3 297.2 
292 50 4868.99 ULV 68 23.109 287.47 114.51 0.2 0000 182.4 297.0 
293 50 4869.32 DLV 137 23.106 290.99 114.51 0.0 0000 182.4 297.0 
294 50 4882.28 ULV 68 23.006 68.60 114.51 -0.6 0000 182.2 296.9 
295 50 4885.44 DLV 144 22.982 100.10 114.51 -0.7 0000 182.1 296.9 
296 50 4899.27 ULV 65 22.876 239.15 114.51 0.5 0000 181.9 296.9 
297 50 4917.24 ULV 68 22.739 60.78 114.52 0.4 0000 181.7 296.9 
298 50 4954.65 ULV 69 22.455 30.49 114.52 0.8 0000 181.1 296.8 
299 51 5195.04 DLV 140 20.670 31.90 114.56 1.0 0000 177.6 296.5 
300 51 5195.39 ULV 67 20.667 35.54 114.56 1.0 0000 177.6 296.5 
301 51 5208.22 ULV 63 20.574 169.86 114.57 -0.9 0000 177.3 296.5 
302 51 5212.01 DLV 137 20.547 208.59 114.57 -1.0 0000 177.2 296.5 
303 51 5246.67 ULV 63 20.298 173.91 114.57 -0.3 0000 176.8 296.4 
304 51 5295.50 ULV 64 19.950 265.25 114.58 -0.2 0000 176.2 296.3 
305 51 5331.50 ULV 65 19.693 283.63 114.59 0.5 0000 175.7 296.3 
306 54 5739.67 ULV 66 16.908 329.00 114.65 -0.1 0000 170.6 295.6 
307 54 5739.87 DLV 121 16.907 330.85 114.65 -0.2 0000 170.6 295.6 
308 54 5752.60 ULV 62 16.823 89.93 114.65 0.4 0000 170.4 295.5 
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309 54 5757.17 DLV 123 16.793 132.42 114.65 0.1 0000 170.3 295.5 
310 54 5769.05 ULV 62 16.715 241.62 114.65 0.6 0000 170.2 295.5 
311 54 5789.66 ULV 63 16.580 76.43 114.65 1.1 0000 170.0 295.4 
312 54 5850.26 ULV 64 16.182 310.83 114.66 -0.9 0000 169.3 295.3 
313 55 6077.82 ULV 63 14.731 287.98 114.70 -0.4 0000 166.8 294.8 
314 55 6080.92 DLV 103 14.711 316.52 114.70 -0.5 0000 166.8 294.8 
315 55 6093.01 ULV 62 14.635 72.99 114.70 -0.1 0000 166.8 294.7 
316 55 6096.44 DLV 103 14.613 105.37 114.70 0.0 0000 166.7 294.7 
317 55 6125.00 ULV 63 14.434 19.84 114.70 -0.8 0000 166.4 294.7 
318 55 6142.93 ULV 59 14.322 198.49 114.71 1.0 0000 166.3 294.6 
319 55 6159.47 ULV 62 14.220 357.90 114.71 -0.5 0000 166.1 294.6 
320 56 6411.50 ULV 60 12.695 111.94 114.75 -0.2 0000 163.8 294.0 
321 56 6415.09 DLV 96 12.674 145.56 114.75 -1.6 0000 163.8 294.0 
322 56 6427.86 ULV 61 12.598 264.80 114.75 0.4 0000 163.7 293.9 
323 56 6431.39 DLV 95 12.578 297.25 114.75 0.3 0000 163.7 293.9 
324 56 6448.51 ULV 61 12.477 89.92 114.75 0.9 0000 163.6 293.9 
325 56 6464.90 ULV 59 12.381 226.04 114.75 -2.3 0000 163.5 293.8 
326 56 6511.12 ULV 59 12.111 218.11 114.76 1.5 0000 163.1 293.7 
327 57 6750.22 DLV 102 10.729 40.05 114.79 -0.3 0000 161.2 293.2 
328 57 6750.95 ULV 60 10.725 46.09 114.79 -0.4 0000 161.2 293.2 
329 57 6767.14 ULV 58 10.633 183.68 114.79 -0.5 0000 161.1 293.1 
330 57 6767.41 DLV 101 10.631 185.96 114.79 -0.5 0000 161.1 293.1 
331 57 6780.87 ULV 61 10.555 293.84 114.80 -0.2 0000 161.0 293.1 
332 57 6798.05 ULV 61 10.457 68.48 114.80 -1.1 0000 160.9 293.1 
333 57 6816.34 ULV 58 10.354 201.78 114.80 -0.8 0000 160.7 293.0 
334 58 7065.12 DLV 94 8.970 88.92 114.83 -2.4 0000 159.1 292.4 
335 58 7078.99 ULV 58 8.894 189.94 114.83 0.0 0000 159.0 292.4 
336 58 7082.90 DLV 94 8.873 218.35 114.84 0.2 0000 158.9 292.4 
337 58 7096.87 ULV 60 8.797 317.98 114.84 0.4 0000 158.9 292.3 
338 58 7101.62 ULV 60 8.770 352.55 114.84 0.4 0000 158.9 292.3 
339 58 7118.61 ULV 58 8.677 124.95 114.84 -0.9 0000 158.7 292.3 
340 58 7134.11 ULV 58 8.593 249.61 114.84 -1.0 0000 158.7 292.2 
341 59 7392.59 DLV 86 7.206 5.03 114.87 1.9 0000 157.3 291.6 
342 59 7393.35 ULV 58 7.202 10.62 114.87 2.0 0000 157.3 291.6 
343 59 7407.07 ULV 57 7.129 109.27 114.88 2.3 0000 157.2 291.6 
344 59 7411.10 DLV 88 7.108 137.74 114.88 1.9 0000 157.1 291.5 
345 59 7425.62 ULV 57 7.031 241.16 114.88 0.2 0000 157.0 291.5 
346 59 7448.00 ULV 58 6.914 50.81 114.88 0.5 0000 157.0 291.5 
347 59 7501.38 ULV 58 6.635 63.91 114.89 0.5 0000 156.8 291.3 
348 60 7727.68 ULV 57 5.468 328.55 114.92 0.1 0000 155.7 290.8 
349 60 7731.85 DLV 77 5.447 357.78 114.92 -0.3 0000 155.7 290.8 
350 60 7732.70 ULV 57 5.442 3.72 114.92 -0.4 0000 155.7 290.8 
351 60 7746.84 ULV 57 5.371 100.45 114.92 -0.2 0000 155.7 290.7 
352 60 7751.00 DLV 82 5.349 128.32 114.92 -1.1 0000 155.7 290.7 
353 60 7767.11 ULV 56 5.267 234.28 114.92 -0.2 0000 155.5 290.7 
354 60 7789.75 ULV 57 5.153 28.52 114.92 -0.3 0000 155.5 290.6 
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355 63 8222.76 DLV 63 3.025 147.74 114.97 -2.1 0000 154.2 289.5 
356 63 8222.77 ULV 57 3.025 147.83 114.97 -2.1 0000 154.2 289.5 
359 65 8271.38 DLV 71 2.790 91.93 114.98 -0.2 0000 154.1 289.4 
360 65 8271.38 ULV 54 2.790 91.97 114.98 -0.2 0000 154.2 289.4 
361 66 8280.57 DLV 71 2.746 150.09 114.98 0.0 0000 154.2 289.3 
362 66 8280.58 ULV 53 2.746 150.15 114.98 0.0 0000 154.1 289.3 
365 68 8329.69 DLV 58 2.511 110.06 114.99 0.5 0000 154.1 289.2 
366 68 8329.70 ULV 53 2.511 110.13 114.99 0.5 0000 154.1 289.2 
369 70 8378.19 DLV 58 2.281 83.81 114.99 -0.3 0000 153.9 289.2 
370 70 8378.20 ULV 53 2.281 83.88 114.99 -0.3 0000 153.9 289.2 
371 71 8417.38 DLV 67 2.096 315.32 115.00 0.2 0000 153.9 289.1 
372 71 8417.39 ULV 59 2.096 315.40 115.00 0.2 0000 153.9 289.1 
373 72 8426.54 DLV 67 2.053 18.76 115.00 -0.6 0000 153.9 289.1 
374 72 8426.54 ULV 55 2.053 18.81 115.00 -0.6 0000 153.9 289.1 
379 75 8516.38 DLV 68 1.630 278.51 115.01 -2.2 0000 153.7 288.8 
380 75 8516.39 ULV 57 1.630 278.60 115.01 -2.2 0000 153.7 288.8 
381 76 8525.33 DLV 65 1.589 344.72 115.01 -2.1 0000 153.7 288.8 
382 76 8525.34 ULV 54 1.589 344.80 115.01 -2.1 0000 153.7 288.8 
385 78 8574.64 DLV 63 1.361 313.59 115.01 -0.9 0000 153.6 288.8 
386 78 8574.64 ULV 53 1.361 313.63 115.01 -0.9 0000 153.7 288.8 
389 80 8623.32 DLV 65 1.131 294.19 115.02 -1.0 0000 153.6 288.7 
390 80 8623.34 ULV 53 1.131 294.29 115.02 -1.0 0000 153.7 288.7 
393 82 8673.15 DLV 61 0.899 255.01 115.02 0.3 0000 153.5 288.5 
394 82 8673.16 ULV 53 0.899 255.07 115.02 0.3 0000 153.5 288.5 
395 83 8712.03 DLV 63 0.720 143.06 115.03 -0.3 0000 153.5 288.3 
396 83 8712.04 ULV 57 0.720 143.14 115.03 -0.3 0000 153.5 288.3 
397 84 8721.30 DLV 61 0.677 204.27 115.03 -0.6 0000 153.5 288.3 
398 84 8721.31 ULV 52 0.677 204.33 115.03 -0.6 0000 153.5 288.3 
401 86 8771.69 DLV 116 0.445 176.01 115.03 0.8 0001 153.4 288.3 
402 86 8771.70 ULV 52 0.445 176.09 115.03 0.8 0001 153.4 288.3 
403 91 8824.75 DLV 114 0.205 163.64 115.04 -1.3 0001 153.4 288.2 
404 91 8824.75 ULV 52 0.205 163.68 115.04 -1.3 0001 153.4 288.2 
411 95 8843.33 DLV 104 0.120 278.74 115.04 0.6 0001 153.4 288.2 
412 95 8843.35 ULV 52 0.120 278.83 115.04 0.6 0001 153.4 288.2 
413 96 8845.05 DLV 105 0.112 289.73 115.04 0.6 0001 153.4 288.2 
414 96 8845.06 ULV 53 0.112 289.83 115.04 0.6 0001 153.4 288.2 
417 98 8848.47 DLV 104 0.097 311.59 115.04 0.5 0001 153.4 288.2 
418 98 8848.47 ULV 53 0.097 311.63 115.04 0.5 0001 153.4 288.2 
419 99 8850.18 DLV 104 0.089 322.40 115.04 0.4 0001 153.5 288.1 
420 99 8850.19 ULV 53 0.089 322.48 115.04 0.4 0001 153.5 288.1 
423 101 8853.60 DLV 104 0.073 344.00 115.04 0.3 0001 153.4 288.1 
424 101 8853.61 ULV 53 0.073 344.08 115.04 0.3 0001 153.4 288.1 
427 103 8857.02 DLV 104 0.058 5.35 115.04 0.2 0001 153.4 288.1 
428 103 8857.03 ULV 53 0.058 5.39 115.04 0.2 0001 153.4 288.1 
431 105 8860.45 DLV 103 0.042 25.87 115.04 0.1 0001 153.5 288.1 
432 105 8860.46 ULV 53 0.042 25.93 115.04 0.1 0001 153.5 288.1 
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435 107 8863.88 DLV 104 0.025 48.04 115.04 0.1 0001 153.4 288.1 
436 107 8863.88 ULV 52 0.025 48.08 115.04 0.1 0001 153.4 288.1 
439 109 8867.30 DLV 104 0.009 68.20 115.04 0.0 0001 153.4 288.1 
440 109 8867.31 ULV 53 0.009 68.24 115.04 0.0 0001 153.4 288.1 
441 110 8869.01 DLV 108 0.004 72.52 115.04 -0.2 0001 153.4 288.1 
442 110 8869.02 ULV 52 0.004 72.57 115.04 -0.2 0001 153.4 288.1 
445 112 8872.44 DLV 140 0 74.75 115.05 -1.4 0001 153.4 288.1 
446 112 8872.45 ULV 52 0 74.75 115.05 -1.4 0001 153.4 288.1 
447 113 8873.58 DLV 150 0 73.28 115.05 -1.4 0001 153.4 288.1 
448 113 8873.59 ULV 52 0 73.26 115.05 -1.4 0001 153.4 288.1 
449 114 8876.24 DLV 144 0 69.82 115.05 -1.4 0001 153.4 288.1 
450 114 8876.26 ULV 52 0 69.81 115.05 -1.4 0001 153.4 288.1 
453 116 8879.24 DLV 144 0 65.93 115.05 -1.4 0001 153.4 288.1 
454 116 8879.25 ULV 52 0 65.92 115.05 -1.4 0001 153.4 288.1 
456 117 8880.39 ULV 52 0 64.95 115.05 -1.4 0001 153.4 288.1 
459 119 8883.38 DLV 143 0 64.95 115.05 -1.4 0001 153.5 288.1 
460 119 8883.39 ULV 51 0 64.95 115.05 -1.4 0001 153.4 288.1 
465 122 8888.37 DLV 146 0 64.95 115.05 -1.4 0001 153.4 288.0 
466 122 8888.39 ULV 52 0 64.95 115.05 -1.4 0001 153.5 288.0 
470 124 8891.28 ULV 52 0 64.95 115.05 -1.4 0001 153.4 288.0 
471 125 8893.13 DLV 144 0 64.95 115.05 -1.4 0001 153.4 288.0 
472 125 8893.14 ULV 52 0 64.95 115.05 -1.4 0001 153.4 288.0 
475 127 8895.40 DLV 143 0 64.95 115.05 -1.4 0001 153.5 288.0 
476 127 8895.41 ULV 51 0 64.95 115.05 -1.4 0001 153.5 288.0 
481 130 8900.63 DLV 141 0 64.95 115.05 -1.4 0001 153.4 288.0 
482 130 8900.64 ULV 51 0 64.95 115.05 -1.4 0001 153.5 288.0 
493 136 8909.75 DLV 142 0 64.95 115.05 -1.4 0001 153.5 288.0 
494 136 8909.76 ULV 52 0 64.95 115.05 -1.4 0001 153.5 288.0 
499 139 8914.63 DLV 141 0 64.95 115.05 -1.4 0001 153.6 287.9 
500 139 8914.64 ULV 52 0 64.95 115.05 -1.4 0001 153.6 287.9 
501 140 8915.76 DLV 143 0 64.95 115.05 -1.4 0001 153.5 287.9 
502 140 8915.77 ULV 52 0 64.95 115.05 -1.4 0001 153.5 287.9 
503 141 8918.02 DLV 143 0 64.95 115.05 -1.4 0001 153.5 287.9 
504 141 8918.03 ULV 52 0 64.95 115.05 -1.4 0001 153.6 287.9 
505 142 8923.64 DLV 151 0 64.95 115.05 -1.4 0001 153.6 287.9 
506 142 8923.65 ULV 52 0 64.95 115.05 -1.4 0001 153.6 287.9 
507 143 8931.63 DLV 151 0 64.95 115.05 -1.4 0001 153.7 287.8 
508 143 8931.64 ULV 52 0 64.95 115.05 -1.4 0001 153.7 287.8 
509 144 8941.57 DLV 151 0 64.95 115.05 -1.4 0001 153.7 287.8 
510 144 8941.59 ULV 52 0 64.95 115.05 -1.4 0001 153.7 287.8 
511 145 8949.83 DLV 151 0 64.95 115.05 -1.4 0001 153.8 287.7 
512 145 8949.84 ULV 52 0 64.95 115.05 -1.4 0001 153.8 287.7 
513 146 8958.77 DLV 140 0 64.94 115.06 -1.4 0001 153.9 287.7 
514 146 8958.77 ULV 52 0 64.94 115.06 -1.4 0001 153.9 287.7 
515 147 8967.01 DLV 151 0 64.94 115.06 -1.4 0001 154.0 287.7 
516 147 8967.02 ULV 52 0 64.94 115.06 -1.4 0001 154.1 287.7 
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517 148 8975.43 DLV 151 0 64.94 115.06 -1.4 0001 154.2 287.6 
518 148 8975.44 ULV 52 0 64.94 115.06 -1.4 0001 154.2 287.6 
519 149 8983.71 DLV 151 0 64.94 115.06 -1.4 0001 154.2 287.6 
520 149 8983.72 ULV 52 0 64.94 115.06 -1.4 0001 154.2 287.6 
521 150 8991.99 DLV 150 0 64.94 115.06 -1.4 0001 154.3 287.6 
522 150 8992.00 ULV 51 0 64.94 115.06 -1.4 0001 154.3 287.6 
523 151 9000.28 DLV 150 0 64.94 115.06 -1.4 0001 154.5 287.5 
524 151 9000.28 ULV 51 0 64.94 115.06 -1.4 0001 154.5 287.5 
525 152 9030.13 ULV 53 0 64.94 115.06 -1.4 0001 154.9 287.4 
526 152 9030.43 DLV 135 0 64.94 115.06 -1.4 0001 154.9 287.4 
527 152 9050.89 DLV 135 0 64.93 115.07 -1.4 0001 155.3 287.4 
528 152 9051.72 ULV 52 0 64.93 115.07 -1.4 0001 155.3 287.4 
529 152 9066.83 ULV 52 0 64.93 115.07 -1.4 0001 155.6 287.4 
530 152 9087.29 ULV 51 0 64.93 115.07 -1.4 0001 155.9 287.3 
531 152 9129.40 ULV 53 0 64.92 115.08 -1.4 0001 156.7 287.3 
532 153 9373.66 ULV 52 0 64.90 115.10 -1.4 0001 161.1 287.1 
533 153 9378.19 DLV 147 0 64.90 115.10 -1.4 0001 161.2 287.1 
534 153 9394.11 ULV 53 0 64.90 115.10 -1.4 0001 161.5 287.1 
535 153 9398.61 DLV 147 0 64.90 115.10 -1.4 0001 161.5 287.1 
536 153 9419.91 ULV 53 0 64.89 115.11 -1.4 0001 162.0 287.1 
537 153 9439.22 ULV 52 0 64.89 115.11 -1.4 0001 162.3 287.0 
538 153 9456.67 ULV 52 0 64.89 115.11 -1.4 0001 162.6 287.0 
539 154 9700.93 ULV 53 0 64.86 115.14 -1.4 0001 166.6 286.7 
540 154 9705.45 DLV 138 0 64.86 115.14 -1.4 0001 166.6 286.7 
541 154 9721.39 ULV 53 0 64.86 115.14 -1.4 0001 166.9 286.7 
542 154 9725.59 ULV 52 0 64.86 115.14 -1.4 0001 166.9 286.7 
543 154 9725.89 DLV 149 0 64.86 115.14 -1.4 0001 166.9 286.7 
544 154 9783.93 ULV 52 0 64.86 115.14 -1.4 0001 167.8 286.7 
545 154 9788.09 ULV 52 0 64.85 115.15 -1.4 0001 167.9 286.6 
546 155 10011.9 ULV 52 0 64.83 115.17 -1.4 0001 170.8 286.4 
547 155 10012.3 DLV 147 0 64.83 115.17 -1.4 0001 170.9 286.4 
548 155 10029.4 ULV 53 0 64.83 115.17 -1.4 0001 171.1 286.4 
549 155 10032.7 DLV 149 0 64.83 115.17 -1.4 0001 171.1 286.4 
550 155 10048.6 ULV 52 0 64.83 115.17 -1.4 0001 171.3 286.4 
551 155 10069.1 ULV 53 0 64.83 115.17 -1.4 0001 171.6 286.3 
552 155 10074.5 ULV 52 0 64.82 115.18 -1.4 0001 171.6 286.3 
553 156 10314.6 ULV 52 0 64.80 115.20 -1.4 0001 174.3 285.9 
554 156 10319.1 DLV 138 0 64.80 115.20 -1.4 0001 174.3 285.9 
555 156 10335.0 ULV 53 0 64.80 115.20 -1.4 0001 174.5 285.9 
556 156 10339.5 DLV 151 0 64.80 115.20 -1.4 0001 174.5 285.9 
557 156 10360.8 ULV 52 0 64.80 115.20 -1.4 0001 174.8 285.9 
558 156 10397.6 ULV 53 0 64.79 115.21 -1.4 0001 175.2 285.9 
559 156 10421.0 ULV 52 0 64.79 115.21 -1.4 0001 175.5 285.8 
560 157 10621.4 ULV 52 0 64.77 115.23 -1.4 0001 177.1 285.7 
561 157 10625.9 DLV 150 0 64.77 115.23 -1.4 0001 177.2 285.7 
562 157 10643.0 ULV 52 0 64.77 115.23 -1.4 0001 177.3 285.7 



DISR - C. See 12 of 13 9/28/2012 

Seq 
# 

Cyc. 
# 

M_Time 
(seconds) Type DN 

Alt_2011 
(km) 

Az_2007 
ºR of ☼ 

Sun AZ 
ºE of N 

E-W Tilt 
(deg) Lamps 

Tv     
(ºK) 

Tea     
(ºK) 

563 157 10646.3 DLV 150 0 64.77 115.23 -1.4 0001 177.4 285.7 
564 157 10667.1 ULV 52 0 64.76 115.24 -1.4 0001 177.5 285.7 
565 157 10688.1 ULV 53 0 64.76 115.24 -1.4 0001 177.7 285.7 
566 157 10723.6 ULV 53 0 64.76 115.24 -1.4 0001 178.0 285.7 
567 158 10907.7 ULV 53 0 64.74 115.26 -1.4 0001 179.3 285.6 
568 158 10912.3 DLV 148 0 64.74 115.26 -1.4 0001 179.4 285.6 
569 158 10928.2 ULV 53 0 64.74 115.26 -1.4 0001 179.4 285.6 
570 158 10932.7 DLV 150 0 64.74 115.26 -1.4 0001 179.5 285.6 
571 158 10952.9 ULV 53 0 64.73 115.27 -1.4 0001 179.5 285.6 
572 158 10970.3 ULV 53 0 64.73 115.27 -1.4 0001 179.7 285.6 
573 158 10974.5 ULV 52 0 64.73 115.27 -1.4 0001 179.8 285.6 
574 159 11194.1 ULV 53 0 64.71 115.29 -1.4 0001 181.3 285.6 
575 159 11198.6 DLV 151 0 64.71 115.29 -1.4 0001 181.3 285.6 
576 159 11215.8 ULV 52 0 64.71 115.29 -1.4 0001 181.5 285.6 
577 159 11219.1 DLV 149 0 64.71 115.29 -1.4 0001 181.5 285.6 
578 159 11239.8 ULV 52 0 64.70 115.30 -1.4 0001 181.6 285.6 
579 159 11296.4 ULV 53 0 64.70 115.30 -1.4 0001 181.9 285.5 
580 159 11301.7 ULV 52 0 64.70 115.30 -1.4 0001 182.0 285.5 
581 160 11464.6 DLV 149 0 64.68 115.32 -1.4 0001 182.8 285.3 
582 160 11480.5 ULV 53 0 64.68 115.32 -1.4 0001 183.0 285.3 
583 160 11485.0 DLV 150 0 64.68 115.32 -1.4 0001 183.0 285.3 
584 160 11500.9 ULV 53 0 64.68 115.32 -1.4 0001 183.1 285.3 
585 160 11506.3 ULV 53 0 64.68 115.32 -1.4 0001 183.1 285.3 
586 160 11543.0 ULV 53 0 64.67 115.33 -1.4 0001 183.3 285.3 
587 160 11566.5 ULV 53 0 64.67 115.33 -1.4 0001 183.5 285.3 
588 161 11746.4 ULV 52 0 64.65 115.35 -1.4 0001 184.4 285.1 
589 161 11750.9 DLV 150 0 64.65 115.35 -1.4 0001 184.4 285.1 
590 161 11771.0 ULV 53 0 64.65 115.35 -1.4 0001 184.5 285.1 
591 161 11771.3 DLV 150 0 64.65 115.35 -1.4 0001 184.5 285.1 
592 161 11788.5 ULV 52 0 64.65 115.35 -1.4 0001 184.6 285.1 
593 161 11792.6 ULV 52 0 64.65 115.35 -1.4 0001 184.6 285.1 
594 161 11807.7 ULV 53 0 64.64 115.36 -1.4 0001 184.6 285.1 
602 163 12319.1 ULV 52 0 64.59 115.41 -1.4 0001 186.8 284.9 
603 163 12323.6 DLV 150 0 64.59 115.41 -1.4 0001 186.8 284.9 
604 163 12339.6 ULV 53 0 64.59 115.41 -1.4 0001 186.8 284.9 
605 163 12344.1 DLV 150 0 64.59 115.41 -1.4 0001 186.9 284.9 
606 163 12361.2 ULV 53 0 64.59 115.41 -1.4 0001 187.0 284.9 
607 163 12365.4 ULV 52 0 64.59 115.41 -1.4 0001 187.0 284.9 
608 163 12384.7 ULV 52 0 64.58 115.42 -1.4 0001 187.0 284.9 
609 164 12589.6 DLV 140 0 64.56 115.44 -1.4 0001 187.6 284.9 
610 164 12589.7 ULV 52 0 64.56 115.44 -1.4 0001 187.6 284.9 
611 164 12605.5 ULV 52 0 64.56 115.44 -1.4 0001 187.7 284.9 
612 164 12610.0 DLV 150 0 64.56 115.44 -1.4 0001 187.7 284.9 
613 164 12625.9 ULV 53 0 64.56 115.44 -1.4 0001 187.8 284.9 
614 164 12647.6 ULV 52 0 64.56 115.44 -1.4 0001 187.8 284.9 
615 164 12651.7 ULV 52 0 64.56 115.44 -1.4 0001 187.8 284.9 
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616 165 12875.6 ULV 52 0 64.53 115.47 -1.4 0001 188.5 284.8 
617 165 12875.9 DLV 151 0 64.53 115.47 -1.4 0001 188.6 284.8 
618 165 12893.0 ULV 53 0 64.53 115.47 -1.4 0001 188.6 284.8 
619 165 12896.3 DLV 149 0 64.53 115.47 -1.4 0001 188.6 284.8 
620 165 12912.3 ULV 52 0 64.53 115.47 -1.4 0001 188.7 284.8 
621 165 12932.7 ULV 53 0 64.53 115.47 -1.4 0001 188.7 284.8 
622 165 12938.1 ULV 52 0 64.53 115.47 -1.4 0001 188.7 284.8 
 



DISR - C. See 1 of 3 9/28/2012 
 

Appendix 17 - DLV details including dark bias offset. 
 
Seq # = The sequence number of the violet  (as encoded in the archive filename) 
Cyc# = The Descent cycle in which the data was taken, 
Cycle Type = The name of the corresponding descent cycle. 
Time = The number of seconds after T0 when the measurement was made. 
DN = The data number between 0 and 4095 corresponding to the violet signal strength. 
Bias = The detector reading when no signal is present (dark), chosen by cycle and trend. 
Lamps = The state of the DISR calibration and surface lamps, CCCS.  0 is off, 1 is on. 
 

Seq  
# 

Cyc. 
#  

Cycle 
Type 

Time 
(sec.) DN Bias Lamps  

Seq  
# 

Cyc. 
#  

Cycle 
Type 

Time 
(sec.) DN Bias Lamps 

1 1 Image 144.253 379 31 0000  302 51 HNS 5212.01 137 43 0000 
2 1 Image 148.801 393 43 0000  307 54 HNS 5739.87 121 43 0000 
8 2 Image 283.076 376 43 0000  309 54 HNS 5757.17 123 43 0000 

10 2 Image 291.688 342 31 0000  314 55 HNS 6080.92 103 31 0000 
15 3 NoImage 436.291 334 31 0000  316 55 HNS 6096.44 103 31 0000 
18 3 NoImage 448.791 355 43 0000  321 56 HNS 6415.09 96 31 0000 
22 4 NoImage 523.254 349 43 0000  323 56 HNS 6431.39 95 31 0000 
25 4 NoImage 541.946 334 43 0000  327 57 HNS 6750.22 102 43 0000 
29 5 Cal_A 719.521 2561 43 1110  330 57 HNS 6767.41 101 43 0000 
31 6 Cal_B 784.991 338 55 0000  334 58 HNS 7065.12 94 43 0000 
33 7 Cal_C 824.782 2500 43 1110  336 58 HNS 7082.90 94 43 0000 
36 8 Image 836.780 314 43 0000  341 59 HNS 7392.59 86 43 0000 
38 8 Image 850.234 305 43 0000  344 59 HNS 7411.10 88 43 0000 
42 9 NoImage 960.835 277 31 0000  349 60 HNS 7731.85 77 43 0000 
44 9 NoImage 969.167 324 55 0000  352 60 HNS 7751.00 82 43 0000 
49 10 NoImage 1051.52 258 31 0000  355 63 MNS 8222.76 63 37 0000 
51 10 NoImage 1056.76 278 43 0000  359 65 MNS 8271.38 71 49 0000 
57 11 NoImage 1139.34 289 55 0000  361 66 MNS 8280.57 71 49 0000 
59 11 NoImage 1143.32 260 42 0000  365 68 MNS 8329.69 58 37 0000 
63 12 NoImage 1229.80 233 32 0000  369 70 MNS 8378.19 58 37 0000 
64 12 NoImage 1232.87 284 55 0000  371 71 MNS 8417.38 67 49 0000 
70 13 NoImage 1320.57 273 55 0000  373 72 MNS 8426.54 67 49 0000 
73 13 NoImage 1326.62 249 43 0000  379 75 MNS 8516.38 68 49 0000 
77 14 Image 1410.22 255 43 0000  381 76 MNS 8525.33 65 49 0000 
78 14 Image 1413.78 214 31 0000  385 78 MNS 8574.64 63 49 0000 
84 15 NoImage 1531.69 239 43 0000  389 80 MNS 8623.32 65 49 0000 
85 15 NoImage 1536.08 212 43 0000  393 82 MNS 8673.15 61 49 0000 
93 16 NoImage 1623.13 217 43 0000  395 83 MNS 8712.03 63 49 0000 
95 16 NoImage 1627.29 213 43 0000  397 84 MNS 8721.30 61 49 0000 
99 17 NoImage 1711.72 192 31 0000  401 86 MNS 8771.69 116 49 0001 

101 17 NoImage 1716.39 212 31 0000  403 91 VLNS 8824.75 114 38 0001 
105 18 NoImage 1806.32 198 31 0000  411 95 VLNS 8843.33 104 38 0001 
107 18 NoImage 1811.49 217 43 0000  413 96 VLNS 8845.05 105 38 0001 
112 19 Cal_A 1898.87 2361 43 1110  417 98 VLNS 8848.47 104 38 0001 
114 20 Cal_B 1957.20 211 43 0000  419 99 VLNS 8850.18 104 38 0001 
116 21 Cal_C 1981.20 2350 43 1110  423 101 VLNS 8853.60 104 38 0001 
119 22 NoImage 2006.31 192 31 0000  427 103 VLNS 8857.02 104 38 0001 
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121 22 NoImage 2013.40 204 43 0000  431 105 VLNS 8860.45 103 38 0001 
125 23 Image 2095.42 187 31 0000  435 107 VLNS 8863.88 104 38 0001 
126 23 Image 2101.81 205 43 0000  439 109 VLNS 8867.30 104 38 0001 
133 24 NoImage 2230.70 196 43 0000  441 110 VLNS 8869.01 108 38 0001 
134 24 NoImage 2237.67 197 43 0000  445 112 VLNS 8872.44 140 38 0001 
139 25 NoImage 2318.59 185 31 0000  447 113 VLNS 8873.58 150 38 0001 
142 25 NoImage 2326.48 194 43 0000  449 114 VLNS 8876.24 144 38 0001 
146 26 Flat 2409.89 181 31 0000  453 116 VLNS 8879.24 144 38 0001 
150 26 Flat 2418.46 194 43 0000  459 119 VLNS 8883.38 143 38 0001 
153 27 Cal_A 2511.12 2318 43 1110  465 122 VLNS 8888.37 146 38 0001 
155 28 Cal_B 2563.74 189 43 0000  471 125 VLNS 8893.13 144 38 0001 
157 29 Cal_C 2580.93 2317 43 1110  475 127 VLNS 8895.40 143 38 0001 
160 30 NoImage 2621.77 185 43 0000  481 130 VLNS 8900.63 141 38 0001 
164 30 NoImage 2630.34 189 43 0000  493 136 VLNS 8909.75 142 38 0001 
168 31 NoImage 2707.89 183 43 0000  499 139 VLNS 8914.63 141 38 0001 
170 31 NoImage 2716.97 171 31 0000  501 140 VLNS 8915.76 143 38 0001 
173 32 NoImage 2794.26 172 31 0000  503 141 Surf_A 8918.02 143 38 0001 
177 32 NoImage 2802.83 183 43 0000  505 142 Surf_B 8923.64 151 43 0001 
181 33 NoImage 2885.27 180 43 0000  507 143 Surf_B 8931.63 151 43 0001 
183 33 NoImage 2896.42 167 31 0000  509 144 Surf_B 8941.57 151 43 0001 
187 34 Image 2973.26 183 43 0000  511 145 Surf_B 8949.83 151 43 0001 
189 34 Image 2982.05 178 43 0000  513 146 Surf_B 8958.77 140 31 0001 
195 35 NoImage 3115.36 162 31 0000  515 147 Surf_B 8967.01 151 43 0001 
197 35 NoImage 3123.54 162 31 0000  517 148 Surf_B 8975.43 151 43 0001 
202 36 NoImage 3207.00 170 43 0000  519 149 Surf_B 8983.71 151 43 0001 
204 36 NoImage 3215.46 160 31 0000  521 150 Surf_B 8991.99 150 43 0001 
209 37 NoImage 3301.78 169 43 0000  523 151 Surf_C 9000.28 150 43 0001 
213 37 NoImage 3310.55 169 43 0000  526 152 HNS 9030.43 135 31 0001 
217 38 NoImage 3390.49 167 43 0000  527 152 HNS 9050.89 135 31 0001 
219 38 NoImage 3399.54 155 31 0000  533 153 HNS 9378.19 147 43 0001 
224 39 NoImage 3482.29 164 43 0000  535 153 HNS 9398.61 147 43 0001 
226 39 NoImage 3508.66 155 32 0000  540 154 HNS 9705.45 138 31 0001 
230 40 NoImage 3569.85 153 31 0000  543 154 HNS 9725.89 149 43 0001 
234 40 NoImage 3579.44 163 43 0000  547 155 HNS 10012.3 147 43 0001 
236 41 Image 3653.41 162 43 0000  549 155 HNS 10032.7 149 43 0001 
238 41 Image 3663.24 166 43 0000  554 156 HNS 10319.1 138 31 0001 
244 42 NoImage 3803.94 149 31 0000  556 156 HNS 10339.5 151 43 0001 
247 42 NoImage 3814.27 161 43 0000  561 157 HNS 10625.9 150 43 0001 
251 43 NoImage 3887.63 145 31 0000  563 157 HNS 10646.3 150 43 0001 
255 43 NoImage 3898.20 158 43 0000  568 158 HNS 10912.3 148 43 0001 
259 44 NoImage 3984.23 155 43 0000  570 158 HNS 10932.7 150 43 0001 
261 44 NoImage 4015.47 156 43 0000  575 159 HNS 11198.6 151 43 0001 
266 45 NoImage 4070.89 151 43 0000  577 159 HNS 11219.1 149 43 0001 
268 45 NoImage 4082.03 142 31 0000  581 160 HNS 11464.6 149 43 0001 
273 46 NoImage 4161.26 151 43 0000  583 160 HNS 11485.0 150 43 0001 
275 46 NoImage 4172.70 149 43 0000  589 161 HNS 11750.9 150 43 0001 
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280 47 NoImage 4253.92 149 43 0000  591 161 HNS 11771.3 150 43 0001 
282 47 NoImage 4265.64 149 43 0000  603 163 HNS 12323.6 150 43 0001 
285 48 Image 4336.96 148 43 0000  605 163 HNS 12344.1 150 43 0001 
288 48 Image 4348.91 151 43 0000  609 164 HNS 12589.6 140 31 0001 
293 50 HNS 4869.32 137 43 0000  612 164 HNS 12610.0 150 43 0001 
295 50 HNS 4885.44 144 43 0000  617 164 HNS 12875.9 151 43 0001 
299 51 HNS 5195.04 140 43 0000  619 164 HNS 12896.3 149 43 0001 

 



 
 
 
Appendix 18 - Huygens DISR Image Thumbnails 
 
This file presents thumbnails of images from the Titan Descent, printed 12 triplets (36 images total) per page in two rows starting in the lower left 
corner of the page, and progressing chronologically to the upper right.  The High Resolution Images (HRI) are situated at the bottom of the triplet, 
the Medium Resolution Images (MRI) in the middle, and the Side Looking Images (SLI) at the top, the same relative position as when they were 
taken.  The images are projected as the camera (DISR) would have seen them (i.e. the left side of the image is left looking out from the probe).   
 
The images are photometrically scaled from the minimum being the lowest pixel DN value to the maximum being twice the average of the DN of all 
the pixels (i.e. from minimum(p) to 2 x average(p)) in 8 bits (0 to 255 DN).  They are take from the PC converted image set (i.e. Data Base 2, or 
DB2).  The number to the right of each image corresponds to its sequence number.  Gaps exist where images were lost. 
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Appendix 19 - NASAView Image Display Software 

The DISR images are included in the PDS archive in several formats as described in section 5.8 
of the Guide.  The image files in Archive directory: \DATA\IMAGE\IMAGE_FORMAT are 
specifically formatted to be viewed using the NASAView Image Display Software. 
 
NASAView is a PDS archive product display program that runs on multiple platforms in a GUI 
environment. This application was built using the Label Library Light (L3), Object Access Library 
(OAL) and the XVT Development Solution for C package. Label Library Light parses PDS ODL 
labels and creates an in-memory representation of the label information. The Object Access 
Library uses the parse tree and accesses the actual PDS object. The XVT Development 
solution supplies the cross-platform GUI support and an object-oriented environment. 

Details 
Version 3.8.0 
Release Date May 9, 2011 
License Public Domain 
Programming Language C 
Source Code Not available 
Package Size 6.5 MB (approx.) 
Support Software Required X-Windows, Motif 

Downloads 
Platform Comment 

Solaris Built and tested on 2.7. 

Linux 
Built 32-bit binary on Red Hat 7.3 and tested on Red Hat Enterprise 3. Built and 
tested 64-bit binary on Red Hat Enterprise 4. 

Windows Built on XP with Service Pack 3. Requires at least Service Pack 2. 

Macintosh 
Built on 10.4.11. Tested on PowerPC running 10.2.X, on Intel Core 2 Duo and i7 
running 10.6.X. 

Notes 
2011-05-09, MC(EN) Updated; 
This is a maintenance release of NASAView, which includes fixes for supporting 16-bit unsigned 
images, 32-bit multi-banded images, and tables containing items within a bit column.  
 
Also included in this release is the deployment of a Mac Intel and Mac PowerPC package 
instead of the single Mac package released in previous versions. This is due to NASAView 
having to do architecture-dependent, byte-swapping in order to read the data properly . 
For more details, please see the Release Notes section of the NASAView documentation. 
 
 
From: http://pds.nasa.gov/tools/nasa-view.shtml 
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Appendix 20 - DISR Image Dataset List 
 
1 Line #: Chronological numbering of the images received (note 545 & 546 were undecipherable & are removed). 
2 Seq#:  The sequence number assigned to the image when it was taken.  These correspond to the first number in the file name. 
3 Cycl: The number designation for the descent cycle in which the observation was made. 
4 M_time: The mission time when the exposure began in seconds after T0. 
5 Altitude: The altitude of the probe at the beginning of the exposure, in kilometers. 
6 ºE of N: The bearing of the DISR sensor head (+Z axis) when the exposure began in degrees east of north. 
7 Type:  The image dataset type; Side Looking Imager (SLI), Downward Looking Imager 1 (DLI1) or Down Looking Imager 2 (DLI2) 
8 Type:  The image dataset type; Side Looking Imager (SLI),  High Resolution Imager (HRI), Medium Resolution Imager (MRI), Lower 

Half of HRI (LHH) or Upper Half of HRI (UHH) 
9 Exp.:  Exposure time in milliseconds. 
10 Lamps: Calibration and Surface Lamp power status flags, 0 = off, 1 = on.  In order Cal1,Cal2,Cal3,SSL. 
11 Process: B=Bad Pixel Mapped, S=Summed, L=Lossless Compressed Q=Square-rooted, H=Hardware Compressed, E=AutoExposed 
12 Min.:  The brightness value of the darkest pixel in the array on a scale from 0 to 4095 (12 bits). 
13 Max.:  The brightness value of the brightest pixel in the array on a scale from 0 to 4095 (12 bits). 
14 Ave.:  The average brightness of all pixels in the array on a scale from 0 to 4095 (12 bits). 
15 Sqrt Min:  The lower threshold value (5%) for the square rooter conversion from 12 to 8 bits. 
16 Sqrt Max:  The upper extent (95%) of the pixel value range used by the square rooter in conversion from 12 to 8 bits. 
17 C-Ratio:  The compression ratio resulting from hardware compression relative to un-compressed, 8 bit/pixel images. 
 
 

 
1 

Line # 
2 

Seq. # 
3 

Cycl 
4 

M_time 
5 

Altitude 
6 

ºE of N 
7 

Type 
8 

Type 
9 

Exp. 
10 

Lamps 
11 

Process 
12 

Min. 
13 

Max. 
14 

Ave. 
15 

sqrt min 
16 

sqrt max 
17 

C-Ratio 
1 2 1 143.579 142.775 315.6 SLI (SLI) 7 0000 BxxQHE 26 1531 1146.1 286 1738 14.5 
2 4 1 146.594 142.635 226.5 DLI2 (MRI) 7 0000 BxxQHE 39 1272 1107.42 1035 1193 13.8 
3 5 1 146.594 142.635 226.5 SLI (SLI) 7 0000 BxxQHE 20 1464 1108.51 254 1722 6.6 
4 6 1 146.594 142.635 226.5 DLI1 (HRI) 7 0000 BxxQHE 1784 2938 2328.13 2169 2511 5.5 
5 9 1 157.446 142.111 271.6 DLI1 (HRI) 7 0000 BxxQHE 1752 2994 2401.27 2276 2548 8.5 
6 11 1 169.448 141.454 292.9 SLI (SLI) 7 0000 BxxQHE 23 1559 1170.15 370 1706 12.2 
7 13 1 180.258 140.869 355.9 DLI2 (MRI) 7 0000 BxxQHE 52 1306 1044.29 989 1111 7.5 
8 15 1 180.258 140.869 355.9 DLI1 (HRI) 7 0000 BxxQHE 1645 2884 2234.25 2024 2472 8.5 
9 17 1 202.258 139.780 137.4 SLI (SLI) 7 0000 BxxQHE 29 2202 1727.1 865 2571 6.6 

10 19 1 204.766 139.660 73.7 DLI2 (MRI) 7 0000 BxxQHE 40 1150 1030.47 943 1145 7.2 
11 21 1 204.766 139.660 73.7 DLI1 (HRI) 7 0000 BxxQHE 1559 2966 2195.04 1959 2469 7.3 
12 23 1 216.672 139.086 138.4 SLI (SLI) 7 0000 BxxQHE 32 2285 1825.92 907 2693 7 
13 24 1 216.672 139.086 138.4 DLI1 (HRI) 7 0000 BxxQHE 1645 2966 2232.91 2043 2465 5.4 
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14 26 1 229.985 138.414 181.4 SLI (SLI) 7 0000 BxxQHE 20 1601 1366.92 962 1770 10.5 
15 27 1 229.985 138.414 181.4 DLI1 (HRI) 7 0000 BxxQHE 1616 2966 2195.65 1950 2478 7.1 
16 30 1 255.990 137.171 316.9 DLI1 (HRI) 7 0000 BxxQHE 1616 2884 2215.38 2010 2450 9 
17 32 1 262.311 136.866 181.0 SLI (SLI) 7 0000 BxxQHE 28 1565 1317.59 933 1715 5.3 
18 34 1 279.832 136.036 176.6 DLI2 (MRI) 7 0000 BxxQHE 61 1317 1036.84 970 1118 9.6 
19 36 1 279.832 136.036 176.6 DLI1 (HRI) 7 0000 BxxQHE 1587 2966 2242.41 1994 2522 7.1 
20 38 2 285.236 135.784 68.3 SLI (SLI) 7 0000 BxxQHE 34 1988 1571.03 841 2327 13.5 
21 40 2 306.261 134.816 31.6 DLI2 (MRI) 7 0000 BxxQHE 79 1317 1028.34 964 1104 9.5 
22 41 2 306.261 134.816 31.6 SLI (SLI) 7 0000 BxxQHE 24 1510 1289.34 925 1619 9.1 
23 43 2 309.700 134.660 330.7 DLI2 (MRI) 7 0000 BxxQHE 52 1239 1099.23 1012 1196 7 
24 46 2 320.590 134.162 145.4 DLI2 (MRI) 7 0000 BxxQHE 48 1325 1123.85 934 1374 13.2 
25 47 2 320.590 134.162 145.4 SLI (SLI) 7 0000 BxxQHE 30 2243 1827.46 1010 2610 9.3 
26 48 2 320.590 134.162 145.4 DLI1 (HRI) 7 0000 BxxQHE 1720 2994 2249.39 2088 2448 8 
27 50 2 333.173 133.527 306.6 SLI (SLI) 7 0000 BxxQHE 26 1610 1216.12 598 1610 5 
28 52 2 343.829 133.053 150.4 DLI2 (MRI) 7 0000 BxxQHE 48 1302 1109.59 921 1351 12.7 
29 53 2 343.829 133.053 150.4 SLI (SLI) 7 0000 BxxQHE 30 2183 1772.02 982 2522 9.3 
30 54 2 343.829 133.053 150.4 DLI1 (HRI) 7 0000 BxxQHE 1630 2830 2239.65 2058 2454 5.4 
31 56 2 356.279 132.474 342.1 SLI (SLI) 7 0000 BxxQHE 20 1490 1213.57 750 1514 14.7 
32 57 2 356.279 132.474 342.1 DLI1 (HRI) 7 0000 BxxQHE 1645 2966 2245.63 2030 2486 8.5 
33 59 2 367.849 131.931 198.0 SLI (SLI) 7 0000 BxxQHE 20 1535 1305.71 829 1699 8.4 
34 61 2 383.157 131.290 23.8 DLI2 (MRI) 7 0000 BxxQHE 60 1294 997.56 938 1070 6.9 
35 62 2 383.157 131.290 23.8 SLI (SLI) 7 0000 BxxQHE 20 1453 1270.49 1032 1524 7.4 
36 65 2 391.230 130.911 298.7 SLI (SLI) 7 0000 BxxQHE 20 1383 1251.3 1106 1386 10.4 
37 66 2 391.230 130.911 298.7 DLI1 (HRI) 7 0000 BxxQHE 1559 2994 2184.01 1982 2422 8.4 
38 68 2 401.388 130.441 197.1 SLI (SLI) 7 0000 BxxQHE 20 1434 1270.83 1028 1520 6.7 
39 70 2 430.981 129.202 299.1 DLI2 (MRI) 7 0000 BxxQHE 78 1261 1135.02 1063 1221 6.9 
40 73 5 719.101 117.698 68.4 DLI2 (MRI) 7 1110 BxxQHx 99 3759 2322.64 1762 2906 9.5 
41 74 5 719.101 117.698 68.4 SLI (SLI) 7 1110 BxxQHx 38 2726 2197.02 1004 2992 9.9 
42 75 5 719.101 117.698 68.4 DLI1 (HRI) 7 1110 BxxQHx 1884 3323 2484.45 2324 2684 6.9 
43 76 6 784.781 115.336 82.1 DLI2 (MRI) 7 0000 BxxQHx 44 1235 1073.25 902 1298 14.8 
44 77 6 784.781 115.336 82.1 SLI (SLI) 7 0000 BxxQHx 40 2577 1881.51 0 0 11.3 
45 78 6 784.781 115.336 82.1 DLI1 (HRI) 7 0000 BxxQHx 1660 2830 2147.85 1979 2357 7.9 
46 79 6 805.297 114.568 354.5 DLI2 (MRI) 0 0000 BxxQHx 3 273 81.45 1 246 8.6 
47 80 6 805.297 114.568 354.5 SLI (SLI) 0 0000 BxxQHx 2 267 87.6 1 266 7.8 
48 81 6 805.297 114.568 354.5 DLI1 (HRI) 0 0000 BxxQHx 3 775 125.64 1 398 8.8 
49 83 8 831.194 113.691 8.3 SLI (SLI) 7 0000 BxxQHE 24 1652 1272.46 778 1658 9.1 
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50 84 8 831.194 113.691 8.3 DLI1 (HRI) 7 0000 BxxQHE 1616 2701 2153.83 1992 2352 8.1 
51 86 8 836.984 113.483 96.4 SLI (SLI) 7 0000 BxxQHE 36 2830 1890.83 0 0 14.4 
52 87 8 836.984 113.483 96.4 DLI1 (HRI) 7 0000 BxxQHE 1616 2966 2200.79 1952 2488 7.3 
53 89 8 846.371 113.146 242.6 SLI (SLI) 7 0000 BxxQHE 24 1393 1258.92 1040 1488 6.3 
54 91 8 867.931 112.402 234.1 DLI2 (MRI) 7 0000 BxxQHE 55 1283 991.02 926 1074 9 
55 93 8 867.931 112.402 234.1 DLI1 (HRI) 7 0000 BxxQHE 1645 2830 2185.84 1927 2481 8.7 
56 95 8 873.597 112.214 329.9 SLI (SLI) 7 0000 BxxQHE 20 1636 1309.69 838 1630 7.1 
57 97 8 882.852 111.915 129.5 DLI2 (MRI) 7 0000 BxxQHE 48 1259 1074.2 875 1341 11.8 
58 100 8 893.640 111.542 320.7 DLI2 (MRI) 7 0000 BxxQHE 45 1306 1056.23 981 1147 6.4 
59 103 8 907.527 111.003 214.1 DLI2 (MRI) 7 0000 BxxQHE 40 1284 1161.61 1051 1297 8.5 
60 105 8 907.527 111.003 214.1 DLI1 (HRI) 7 0000 BxxQHE 1784 3051 2397.19 2254 2562 8.9 
61 107 8 917.525 110.604 43.3 SLI (SLI) 7 0000 BxxQHE 30 1861 1544.55 993 2083 9.8 
62 108 8 917.525 110.604 43.3 DLI1 (HRI) 7 0000 BxxQHE 1616 2830 2220.65 2021 2451 5.7 
63 111 8 928.732 110.061 269.5 DLI1 (HRI) 7 0000 BxxQHE 1630 2752 2194.43 2063 2353 8.1 
64 113 8 941.111 109.365 181.4 SLI (SLI) 7 0000 BxxQHE 30 1907 1569.97 974 2162 10.2 
65 115 8 955.716 108.442 154.8 DLI2 (MRI) 7 0000 BxxQHE 36 1158 1030.01 926 1162 6.3 
66 119 14 1408.822 80.259 42.1 SLI (SLI) 7 0000 BxxQHE 24 1866 1360.13 617 2147 7.4 
67 120 14 1408.822 80.259 42.1 DLI1 (HRI) 7 0000 BxxQHE 1157 2394 1740.95 1558 1954 8.3 
68 122 14 1411.709 80.117 180.6 SLI (SLI) 7 0000 BxxQHE 27 1901 1374.94 610 2210 15.9 
69 124 14 1433.358 79.082 132.4 DLI2 (MRI) 7 0000 BxxQHE 40 1108 929.56 745 1175 7.4 
70 127 14 1437.360 78.893 321.9 DLI2 (MRI) 7 0000 BxxQHE 39 1045 893.14 834 966 6 
71 129 14 1437.360 78.893 321.9 DLI1 (HRI) 7 0000 BxxQHE 1365 2394 1886.59 1758 2038 6.5 
72 131 14 1447.472 78.415 77.0 SLI (SLI) 7 0000 BxxQHE 38 2993 1813.42 0 0 14.5 
73 132 14 1447.472 78.415 77.0 DLI1 (HRI) 7 0000 BxxQHE 1306 2394 1830 1670 2022 6.8 
74 134 14 1458.944 77.868 247.6 SLI (SLI) 7 0000 BxxQHE 20 1455 1185.57 751 1657 8.7 
75 136 14 1469.484 77.402 5.0 DLI2 (MRI) 7 0000 BxxQHE 37 946 813.68 746 894 6.7 
76 138 14 1469.484 77.402 5.0 DLI1 (HRI) 7 0000 BxxQHE 1329 2350 1730.25 1555 1933 6.6 
77 140 14 1480.658 76.907 140.1 SLI (SLI) 7 0000 BxxQHE 32 2675 1580.78 0 0 13.6 
78 142 14 1493.819 76.322 349.5 DLI2 (MRI) 7 0000 BxxQHE 44 983 871.98 781 991 10.4 
79 144 14 1493.819 76.322 349.5 DLI1 (HRI) 7 0000 BxxQHE 1377 2372 1825.87 1686 1994 9.7 
80 148 14 1517.582 75.280 266.3 DLI2 (MRI) 7 0000 BxxQHE 40 994 898.5 816 1000 6.9 
81 150 14 1517.582 75.280 266.3 DLI1 (HRI) 7 0000 BxxQHE 1365 2222 1881.95 1776 2004 6.5 
82 152 14 1528.992 74.787 13.0 SLI (SLI) 7 0000 BxxQHE 26 1439 1149.18 682 1666 11.2 
83 154 19 1899.137 62.035 12.8 DLI2 (MRI) 7 1110 BxxQHx 69 2350 1887.52 1494 2286 10.4 
84 155 19 1899.137 62.035 12.8 SLI (SLI) 7 1110 BxxQHx 27 1994 1509.85 527 2313 9.6 
85 156 19 1899.137 62.035 12.8 DLI1 (HRI) 7 1110 BxxQHx 1239 2285 1773.83 1619 1953 8.7 
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86 157 20 1957.467 60.524 128.1 DLI2 (MRI) 7 0000 BxxQHx 21 880 625.1 586 674 13 
87 158 20 1957.467 60.524 128.1 SLI (SLI) 7 0000 BxxQHx 24 2141 1190.97 0 0 7.5 
88 159 20 1957.467 60.524 128.1 DLI1 (HRI) 7 0000 BxxQHx 1045 1850 1421.42 1214 1654 10.8 
89 160 20 1971.488 60.173 123.2 DLI2 (MRI) 0 0000 BxxQHx 2 140 40.9 1 121 11.8 
90 161 20 1971.488 60.173 123.2 SLI (SLI) 0 0000 BxxQHx 2 265 84.71 1 221 9.3 
91 162 20 1971.488 60.173 123.2 DLI1 (HRI) 0 0000 BxxQHx 2 444 70.5 1 227 8.1 
92 164 23 2095.627 57.241 14.7 SLI (SLI) 7 0000 BxxQHE 16 1392 1041.23 505 1639 6.5 
93 165 23 2095.627 57.241 14.7 DLI1 (HRI) 7 0000 BxxQHE 1081 1901 1516.65 1350 1702 4.7 
94 169 23 2122.812 56.637 293.2 DLI2 (MRI) 8 0000 BxxQHE 32 855 771.23 688 872 9.9 
95 170 23 2122.812 56.637 293.2 SLI (SLI) 8 0000 BxxQHE 16 1357 1105.76 681 1551 7.2 
96 172 23 2126.550 56.556 21.2 DLI2 (MRI) 8 0000 BxxQHE 32 807 730.04 650 826 5.8 
97 174 23 2126.550 56.556 21.2 DLI1 (HRI) 8 0000 BxxQHE 1137 2008 1586.5 1449 1747 5.6 
98 176 23 2148.503 56.081 170.2 SLI (SLI) 8 0000 BxxQHE 24 2349 1357.48 0 0 13.2 
99 178 23 2152.849 55.988 266.3 DLI2 (MRI) 7 0000 BxxQHE 24 803 724.33 646 822 10 

100 179 23 2152.849 55.988 266.3 SLI (SLI) 7 0000 BxxQHE 16 1293 1059.31 646 1482 7.8 
101 181 23 2162.632 55.780 116.7 DLI2 (MRI) 7 0000 BxxQHE 24 755 663.04 582 774 6 
102 184 23 2173.517 55.549 350.3 DLI2 (MRI) 8 0000 BxxQHE 24 812 728.27 649 815 10.1 
103 187 23 2184.678 55.313 231.2 DLI2 (MRI) 7 0000 BxxQHE 14 769 683.18 629 751 8.6 
104 190 23 2195.827 55.079 109.9 DLI2 (MRI) 6 0000 BxxQHE 26 613 556.24 510 614 8.4 
105 192 23 2195.827 55.079 109.9 DLI1 (HRI) 6 0000 BxxQHE 901 1705 1242.27 1076 1436 7.3 
106 194 23 2210.629 54.774 53.5 SLI (SLI) 7 0000 BxxQHE 17 1918 1236.96 326 2262 14.2 
107 195 23 2210.629 54.774 53.5 DLI1 (HRI) 7 0000 BxxQHE 1036 1736 1440.18 1322 1586 7.4 
108 198 23 2225.973 54.461 343.6 DLI1 (HRI) 7 0000 BxxQHE 1081 1884 1517.56 1398 1662 8.1 
109 200 26 2453.856 50.160 279.4 SLI (SLI) 35 0000 BxxQHx 42 4086 3911.26 3192 4095 7.6 
110 202 27 2511.562 49.160 68.0 DLI2 (MRI) 7 1110 BxxQHx 57 2182 1750.96 1342 2150 7.8 
111 203 27 2511.562 49.160 68.0 SLI (SLI) 7 1110 BxxQHx 20 2141 1478.33 0 0 9.8 
112 204 27 2511.562 49.160 68.0 DLI1 (HRI) 7 1110 BxxQHx 1045 2008 1537.56 1398 1706 7 
113 205 28 2563.949 48.272 179.5 DLI2 (MRI) 7 0000 BxxQHx 34 627 565.68 513 635 12.3 
114 206 28 2563.949 48.272 179.5 SLI (SLI) 7 0000 BxxQHx 16 1720 1030.73 0 0 8 
115 207 28 2563.949 48.272 179.5 DLI1 (HRI) 7 0000 BxxQHx 901 1601 1255.04 1150 1370 9.4 
116 208 28 2577.148 48.053 40.0 DLI2 (MRI) 0 0000 BxxQHx 0 91 24.86 1 78 8.7 
117 209 28 2577.148 48.053 40.0 SLI (SLI) 0 0000 BxxQHx 0 190 43.21 1 114 9.2 
118 210 28 2577.148 48.053 40.0 DLI1 (HRI) 0 0000 BxxQHx 1 340 52.89 1 172 7.7 
119 212 34 2974.113 42.120 230.2 SLI (SLI) 9 0000 BxxQHE 17 1541 1099.08 474 1854 7.6 
120 214 34 2977.146 42.079 274.7 DLI2 (MRI) 9 0000 BxxQHE 16 859 762.03 654 890 15 
121 215 34 2977.146 42.079 274.7 SLI (SLI) 9 0000 BxxQHE 13 1514 1142.21 576 1772 9 
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122 216 34 2977.146 42.079 274.7 DLI1 (HRI) 9 0000 BxxQHE 1317 1884 1626.38 1580 1676 8.4 
123 220 34 3011.991 41.610 120.0 DLI2 (MRI) 8 0000 BxxQHE 8 676 596.24 516 700 12.5 
124 221 34 3011.991 41.610 120.0 SLI (SLI) 8 0000 BxxQHE 16 2626 1331.61 0 0 9.4 
125 223 34 3016.798 41.545 197.2 DLI2 (MRI) 9 0000 BxxQHE 8 796 705.17 622 814 7.6 
126 226 34 3025.334 41.430 333.5 DLI2 (MRI) 9 0000 BxxQHE 24 880 709.24 615 817 7.1 
127 227 34 3025.334 41.430 333.5 SLI (SLI) 9 0000 BxxQHE 11 1487 1077.52 473 1783 7.6 
128 229 34 3043.132 41.193 254.9 DLI2 (MRI) 9 0000 BxxQHE 20 845 748.12 638 874 15.6 
129 230 34 3043.132 41.193 254.9 SLI (SLI) 9 0000 BxxQHE 12 1514 1130.33 546 1794 8.3 
130 231 34 3043.132 41.193 254.9 DLI1 (HRI) 9 0000 BxxQHE 1272 1850 1603.9 1551 1665 7.5 
131 233 34 3059.762 40.974 158.9 SLI (SLI) 8 0000 BxxQHE 14 2026 1056.69 0 0 11.1 
132 234 34 3059.762 40.974 158.9 DLI1 (HRI) 8 0000 BxxQHE 859 1517 1260.44 1143 1389 5.3 
133 237 34 3066.419 40.887 267.4 DLI1 (HRI) 7 0000 BxxQHE 923 1660 1282.75 1234 1338 8.2 
134 239 34 3074.481 40.781 33.0 SLI (SLI) 9 0000 BxxQHE 14 1849 1107.71 0 0 13.1 
135 241 34 3093.346 40.535 317.5 DLI2 (MRI) 9 0000 BxxQHE 16 886 746.41 620 892 5.1 
136 243 34 3093.346 40.535 317.5 DLI1 (HRI) 9 0000 BxxQHE 1187 1768 1596.74 1514 1690 4 
137 247 41 3655.204 33.977 258.8 DLI2 (MRI) 11 0000 BxxQHE 20 901 782.02 662 926 6.4 
138 250 41 3658.491 33.942 304.5 DLI2 (MRI) 9 0000 BxxQHE 24 793 610.06 533 699 6.1 
139 253 41 3681.615 33.701 271.6 DLI2 (MRI) 9 0000 BxxQHE 16 716 621.22 534 726 8.6 
140 256 41 3684.931 33.666 317.8 DLI2 (MRI) 12 0000 BxxQHE 20 1011 793.45 694 914 9.6 
141 259 41 3696.560 33.545 119.4 DLI2 (MRI) 11 0000 BxxQHE 16 887 664.41 595 753 6.7 
142 262 41 3706.605 33.437 264.1 DLI2 (MRI) 11 0000 BxxQHE 28 896 776.94 661 915 9.7 
143 265 41 3719.953 33.298 91.2 DLI2 (MRI) 12 0000 BxxQHE 20 860 726.53 599 889 6.5 
144 268 41 3729.247 33.202 219.2 DLI2 (MRI) 10 0000 BxxQHE 20 735 647.04 573 739 5.7 
145 271 41 3742.730 33.063 48.2 DLI2 (MRI) 11 0000 BxxQHE 0 880 653.36 606 710 7.7 
146 273 41 3742.730 33.063 48.2 DLI1 (HRI) 11 0000 BxxQHE 1099 1918 1540.32 1388 1704 8.6 
147 275 41 3752.885 32.959 189.9 SLI (SLI) 11 0000 BxxQHE 12 2306 1289.75 0 0 10.9 
148 277 41 3768.152 32.805 52.4 DLI2 (MRI) 12 0000 BxxQHE 16 931 710.72 648 788 10.7 
149 278 41 3768.152 32.805 52.4 SLI (SLI) 12 0000 BxxQHE 18 2393 1270.31 0 0 8.3 
150 280 41 3792.579 32.559 16.4 DLI2 (MRI) 8 0000 BxxQHE 28 633 489.18 444 540 6.8 
151 282 41 3792.579 32.559 16.4 DLI1 (HRI) 8 0000 BxxQHE 832 1413 1122.61 1012 1240 6.2 
152 283 48 4340.143 27.443 175.4 DLI2 (MRI) 9 0000 BxxQHE 26 671 493.06 446 550 7.8 
153 286 48 4344.141 27.407 219.2 DLI2 (MRI) 14 0000 BxxQHE 40 970 778.95 678 898 6.1 
154 289 48 4366.215 27.217 100.7 DLI2 (MRI) 14 0000 BxxQHE 20 833 712.66 608 836 9.5 
155 290 48 4366.215 27.217 100.7 SLI (SLI) 14 0000 BxxQHE 20 3483 1577.83 0 0 9.8 
156 292 48 4370.242 27.183 142.5 DLI2 (MRI) 14 0000 BxxQHE 8 873 726.33 650 826 6.3 
157 294 48 4370.242 27.183 142.5 DLI1 (HRI) 14 0000 BxxQHE 1261 2182 1686.14 1513 1899 7 
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158 296 48 4382.328 27.081 261.1 SLI (SLI) 10 0000 BxxQHE 10 1413 915.98 358 1606 14.6 
159 297 48 4382.328 27.081 261.1 DLI1 (HRI) 10 0000 BxxQHE 970 1517 1309.63 1240 1380 8.2 
160 299 48 4396.638 26.957 51.0 SLI (SLI) 14 0000 BxxQHE 18 2830 1439.03 0 0 9.7 
161 300 48 4396.638 26.957 51.0 DLI1 (HRI) 14 0000 BxxQHE 1283 2122 1767.41 1644 1916 6.1 
162 302 48 4402.640 26.904 115.4 SLI (SLI) 14 0000 BxxQHE 20 3229 1462.77 0 0 9.4 
163 303 48 4402.640 26.904 115.4 DLI1 (HRI) 14 0000 BxxQHE 1118 1972 1645.58 1478 1846 5.3 
164 305 48 4422.928 26.728 329.5 SLI (SLI) 12 0000 BxxQHE 11 1664 1080.48 362 1962 7 
165 307 48 4429.851 26.669 42.7 DLI2 (MRI) 14 0000 BxxQHE 14 1118 754.71 694 826 6.9 
166 310 48 4449.594 26.501 254.8 DLI2 (MRI) 14 0000 BxxQHE 16 957 822.04 707 953 4.1 
167 312 48 4449.594 26.501 254.8 DLI1 (HRI) 14 0000 BxxQHE 1413 2102 1814.42 1718 1910 3.8 
168 315 48 4457.806 26.429 344.1 DLI1 (HRI) 14 0000 BxxQHE 1389 1972 1759.18 1661 1871 7.2 
169 317 48 4493.170 26.130 26.2 SLI (SLI) 14 0000 BxxQHE 18 2306 1267.12 0 0 9.1 
170 319 50 4858.373 23.191 286.0 DLI2 (MRI) 16 0000 BxxQHE 12 1197 901.05 787 1033 8.6 
171 321 50 4858.373 23.191 286.0 DLI1 (HRI) 16 0000 BxxQHE 1573 2438 1979.48 1918 2050 7.8 
172 323 50 4863.924 23.147 346.4 SLI (SLI) 17 0000 BxxQHE 12 2263 1342.29 0 0 9.2 
173 324 50 4863.924 23.147 346.4 DLI1 (HRI) 17 0000 BxxQHE 1517 2350 1946.61 1845 2055 6.5 
174 326 50 4886.309 22.976 223.2 SLI (SLI) 16 0000 BxxQHE 12 2349 1333.46 0 0 8.9 
175 328 50 4894.781 22.912 308.2 DLI2 (MRI) 15 0000 BxxQHE 40 1081 823.94 725 935 8.5 
176 330 50 4894.781 22.912 308.2 DLI1 (HRI) 15 0000 BxxQHE 1341 2222 1817.47 1739 1897 7.2 
177 332 50 4903.298 22.846 34.5 SLI (SLI) 15 0000 BxxQHE 14 2306 1219.69 0 0 8.4 
178 334 50 4911.798 22.781 120.4 DLI2 (MRI) 16 0000 BxxQHE 1 828 718.98 623 825 8.3 
179 335 50 4911.798 22.781 120.4 SLI (SLI) 16 0000 BxxQHE 20 3229 1427.3 0 0 5.5 
180 337 50 4934.439 22.607 344.9 DLI2 (MRI) 16 0000 BxxQHE 24 1099 835.98 730 950 6.9 
181 339 50 4934.439 22.607 344.9 DLI1 (HRI) 16 0000 BxxQHE 1413 2264 1901.42 1791 2037 6.7 
182 341 50 4940.921 22.558 42.7 SLI (SLI) 16 0000 BxxQHE 14 2349 1199.07 0 0 8.1 
183 343 50 4948.626 22.500 103.8 DLI2 (MRI) 10 0000 BxxQHE 23 530 462.51 414 518 6.7 
184 345 50 4948.626 22.500 103.8 DLI1 (HRI) 10 0000 BxxQHE 769 1283 1060.06 945 1199 5.3 
185 347 50 4976.883 22.287 283.9 SLI (SLI) 13 0000 BxxQHE 15 1630 1022.65 405 1847 13.1 
186 349 50 4985.384 22.223 334.0 DLI2 (MRI) 16 0000 BxxQHE 40 1099 819.33 717 927 8.8 
187 350 50 4985.384 22.223 334.0 SLI (SLI) 16 0000 BxxQHE 16 2063 1257.52 0 0 8.5 
188 352 50 5025.209 21.923 276.0 DLI2 (MRI) 16 0000 BxxQHE 36 978 858.09 752 980 7.8 
189 354 50 5025.209 21.923 276.0 DLI1 (HRI) 16 0000 BxxQHE 1517 2222 1894.97 1822 1970 7.7 
190 356 51 5199.304 20.637 190.7 SLI (SLI) 17 0000 BxxQHE 18 2626 1334.13 0 0 16.2 
191 357 51 5199.304 20.637 190.7 DLI1 (HRI) 17 0000 BxxQHE 1272 2285 1744.93 1622 1886 8.7 
192 359 51 5205.747 20.590 258.5 SLI (SLI) 19 0000 BxxQHE 12 2438 1435.27 0 0 8.7 
193 360 51 5205.747 20.590 258.5 DLI1 (HRI) 19 0000 BxxQHE 1531 2438 2047.24 1883 2217 6.7 
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194 362 51 5225.375 20.452 94.3 SLI (SLI) 18 0000 BxxQHE 18 3618 1539.7 0 0 8.3 
195 364 51 5237.900 20.364 209.4 DLI2 (MRI) 13 0000 BxxQHE 8 680 582.8 500 684 8.3 
196 367 51 5242.846 20.329 254.0 DLI2 (MRI) 16 0000 BxxQHE 12 917 806.49 698 918 6.8 
197 370 51 5251.671 20.265 333.0 DLI2 (MRI) 19 0000 BxxQHE 36 1218 931.49 811 1057 4.5 
198 372 51 5251.671 20.265 333.0 DLI1 (HRI) 19 0000 BxxQHE 1630 2394 2084.95 1954 2234 3.7 
199 375 51 5263.246 20.182 73.6 DLI1 (HRI) 19 0000 BxxQHE 1329 2142 1815.3 1662 1986 7.1 
200 378 51 5280.701 20.056 231.0 DLI1 (HRI) 16 0000 BxxQHE 1239 2243 1671.5 1502 1870 6.6 
201 380 51 5289.452 19.994 318.1 SLI (SLI) 14 0000 BxxQHE 13 1616 987.95 397 1795 12 
202 382 51 5301.105 19.912 78.3 DLI2 (MRI) 19 0000 BxxQHE 16 1207 769.98 689 855 16.6 
203 383 51 5301.105 19.912 78.3 SLI (SLI) 19 0000 BxxQHE 12 2830 1314.21 0 0 8.2 
204 384 51 5301.105 19.912 78.3 DLI1 (HRI) 19 0000 BxxQHE 1377 2285 1802.64 1638 1990 8.8 
205 386 51 5318.586 19.786 262.8 SLI (SLI) 18 0000 BxxQHE 16 2306 1378.52 0 0 8.7 
206 388 51 5327.324 19.724 354.1 DLI2 (MRI) 19 0000 BxxQHE 1 1261 876.03 794 970 6.3 
207 390 51 5327.324 19.724 354.1 DLI1 (HRI) 19 0000 BxxQHE 1573 2350 2012.47 1895 2141 6.1 
208 391 54 5728.691 16.980 339.9 DLI2 (MRI) 20 0000 BxxQHE 4 1228 873.24 788 972 7.9 
209 394 54 5734.449 16.942 34.1 DLI2 (MRI) 21 0000 BxxQHE 20 971 847.68 719 965 5.8 
210 397 54 5756.588 16.797 241.7 DLI2 (MRI) 21 0000 BxxQHE 28 1090 877.41 724 1040 8 
211 398 54 5756.588 16.797 241.7 SLI (SLI) 21 0000 BxxQHE 12 2222 1295.93 0 0 7.8 
212 400 54 5764.764 16.743 317.0 DLI2 (MRI) 20 0000 BxxQHE 40 1157 921.25 781 1079 8.7 
213 402 54 5764.764 16.743 317.0 DLI1 (HRI) 20 0000 BxxQHE 1451 2530 1994.14 1806 2174 7.3 
214 404 54 5772.955 16.689 32.1 SLI (SLI) 20 0000 BxxQHE 14 2306 1183.15 0 0 7.2 
215 406 54 5783.747 16.618 133.2 DLI2 (MRI) 18 0000 BxxQHE 32 873 689.19 587 789 7.1 
216 407 54 5783.747 16.618 133.2 SLI (SLI) 18 0000 BxxQHE 16 2938 1277.75 0 0 5.9 
217 409 54 5803.181 16.490 324.4 DLI2 (MRI) 20 0000 BxxQHE 36 1250 914.56 788 1060 6.7 
218 412 54 5808.759 16.455 18.4 DLI2 (MRI) 21 0000 BxxQHE 16 1099 880.25 746 982 5.6 
219 414 54 5808.759 16.455 18.4 DLI1 (HRI) 21 0000 BxxQHE 1426 2350 1998.77 1787 2209 6.1 
220 418 54 5842.962 16.229 355.5 DLI2 (MRI) 21 0000 BxxQHE 30 1283 879.43 803 961 6.2 
221 420 54 5842.962 16.229 355.5 DLI1 (HRI) 21 0000 BxxQHE 1426 2328 1965.82 1756 2160 5.6 
222 424 54 5875.791 16.015 302.0 DLI2 (MRI) 16 0000 BxxQHE 12 962 723.84 621 831 6.7 
223 426 54 5875.791 16.015 302.0 DLI1 (HRI) 16 0000 BxxQHE 1177 1954 1562.35 1442 1678 6.3 
224 428 55 6069.604 14.783 330.2 SLI (SLI) 21 0000 BxxQHE 16 2064 1212.8 426 2318 13.2 
225 429 55 6069.604 14.783 330.2 DLI1 (HRI) 21 0000 BxxQHE 1329 2222 1896.21 1674 2114 7.3 
226 431 55 6074.770 14.750 15.6 SLI (SLI) 22 0000 BxxQHE 12 2438 1281.6 0 0 7.4 
227 433 55 6095.430 14.618 210.5 DLI2 (MRI) 21 0000 BxxQHE 32 924 791.83 682 918 8.9 
228 436 55 6103.179 14.570 283.0 DLI2 (MRI) 21 0000 BxxQHE 24 1065 898.74 706 1074 7.7 
229 438 55 6103.179 14.570 283.0 DLI1 (HRI) 21 0000 BxxQHE 1353 2131 1882 1690 2146 8.4 
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230 440 55 6110.936 14.521 355.6 SLI (SLI) 22 0000 BxxQHE 12 2263 1243.09 0 0 7.6 
231 442 55 6121.281 14.457 96.7 DLI2 (MRI) 22 0000 BxxQHE 8 1081 765.15 674 866 6.1 
232 444 55 6121.281 14.457 96.7 DLI1 (HRI) 22 0000 BxxQHE 1306 2122 1780.5 1610 1962 5.3 
233 446 55 6139.457 14.344 279.4 SLI (SLI) 22 0000 BxxQHE 15 2182 1303.4 510 2418 11.5 
234 448 55 6147.327 14.295 355.5 DLI2 (MRI) 22 0000 BxxQHE 48 1228 877.54 799 957 4.1 
235 450 55 6147.327 14.295 355.5 DLI1 (HRI) 22 0000 BxxQHE 1426 2438 1950.85 1720 2168 3.7 
236 453 55 6155.162 14.246 71.0 DLI1 (HRI) 17 0000 BxxQHE 962 1768 1401.82 1262 1570 8.1 
237 455 55 6181.350 14.085 324.2 SLI (SLI) 22 0000 BxxQHE 14 2222 1292.29 462 2458 12.6 
238 457 55 6207.675 13.924 202.3 DLI2 (MRI) 22 0000 BxxQHE 1 1072 788.98 678 914 5.6 
239 459 55 6207.675 13.924 202.3 DLI1 (HRI) 22 0000 BxxQHE 1329 2102 1782.26 1656 1928 5.5 
240 461 55 6223.477 13.827 343.6 SLI (SLI) 22 0000 BxxQHE 12 2222 1253.06 0 0 16 
241 462 55 6223.477 13.827 343.6 DLI1 (HRI) 22 0000 BxxQHE 1426 2372 1962.1 1727 2193 7.9 
242 464 56 6407.207 12.722 187.0 SLI (SLI) 24 0000 BxxQHE 14 2577 1291.13 0 0 6.4 
243 466 56 6415.380 12.672 263.0 DLI2 (MRI) 26 0000 BxxQHE 24 1197 980.44 770 1210 15.6 
244 467 56 6415.380 12.672 263.0 SLI (SLI) 26 0000 BxxQHE 14 2483 1425.73 0 0 8.5 
245 468 56 6415.380 12.672 263.0 DLI1 (HRI) 26 0000 BxxQHE 1630 2530 2079.91 1975 2221 9 
246 470 56 6423.561 12.623 339.6 SLI (SLI) 24 0000 BxxQHE 16 2306 1300.63 0 0 15.5 
247 471 56 6423.561 12.623 339.6 DLI1 (HRI) 24 0000 BxxQHE 1426 2438 2042.53 1784 2320 8 
248 473 56 6445.387 12.492 177.6 SLI (SLI) 24 0000 BxxQHE 16 2883 1373.29 0 0 14.2 
249 474 56 6445.387 12.492 177.6 DLI1 (HRI) 24 0000 BxxQHE 1401 2285 1838.27 1738 1958 7.4 
250 476 56 6450.842 12.461 224.6 SLI (SLI) 24 0000 BxxQHE 18 2530 1344.82 0 0 14.7 
251 477 56 6450.842 12.461 224.6 DLI1 (HRI) 24 0000 BxxQHE 1451 2264 1921.73 1789 2087 7.1 
252 479 56 6461.805 12.397 315.4 SLI (SLI) 24 0000 BxxQHE 15 2259 1318.57 509 2479 11.1 
253 480 56 6461.805 12.397 315.4 DLI1 (HRI) 24 0000 BxxQHE 1477 2484 2015.43 1772 2308 5.7 
254 482 56 6475.522 12.318 63.7 SLI (SLI) 21 0000 BxxQHE 14 2530 1151.73 0 0 6.3 
255 484 56 6486.535 12.255 144.1 DLI2 (MRI) 24 0000 BxxQHE 12 978 803.7 654 978 7.7 
256 487 56 6497.543 12.190 224.4 DLI2 (MRI) 25 0000 BxxQHE 20 1306 879.23 746 1026 4.3 
257 489 56 6497.543 12.190 224.4 DLI1 (HRI) 25 0000 BxxQHE 1517 2350 1973.62 1834 2142 3.7 
258 492 56 6525.171 12.029 88.5 DLI1 (HRI) 25 0000 BxxQHE 1283 2264 1817.86 1659 1993 6.1 
259 494 56 6533.488 11.981 156.0 SLI (SLI) 25 0000 BxxQHE 16 3418 1477.48 0 0 6.6 
260 496 56 6569.504 11.769 108.7 DLI2 (MRI) 25 0000 BxxQHE 12 1137 784.39 678 914 6.5 
261 498 56 6569.504 11.769 108.7 DLI1 (HRI) 25 0000 BxxQHE 1261 2264 1836.35 1649 2035 6.1 
262 500 57 6740.531 10.785 77.0 SLI (SLI) 26 0000 BxxQHE 16 2726 1252.03 0 0 6.4 
263 501 57 6740.531 10.785 77.0 DLI1 (HRI) 26 0000 BxxQHE 1329 2372 1862.23 1694 2062 6.5 
264 503 57 6746.249 10.752 122.5 SLI (SLI) 27 0000 BxxQHE 14 3229 1407.76 0 0 13.3 
265 505 57 6757.682 10.687 218.2 DLI2 (MRI) 26 0000 BxxQHE 40 1099 846.93 725 979 8 
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266 507 57 6757.682 10.687 218.2 DLI1 (HRI) 26 0000 BxxQHE 1451 2484 1892.92 1790 2010 8.4 
267 509 57 6777.725 10.572 23.8 SLI (SLI) 24 0000 BxxQHE 12 2222 1149.12 0 0 13.6 
268 511 57 6783.487 10.540 69.5 DLI2 (MRI) 28 0000 BxxQHE 32 1099 850.09 716 988 8.1 
269 514 57 6794.904 10.476 159.2 DLI2 (MRI) 26 0000 BxxQHE 20 984 800.67 645 987 5.8 
270 516 57 6794.904 10.476 159.2 DLI1 (HRI) 26 0000 BxxQHE 1329 2222 1772.85 1638 1918 6.4 
271 518 57 6803.846 10.425 226.1 SLI (SLI) 28 0000 BxxQHE 14 2675 1413.4 0 0 6.4 
272 520 57 6832.413 10.264 80.4 DLI2 (MRI) 26 0000 BxxQHE 16 1002 780.77 658 922 6.6 
273 522 57 6832.413 10.264 80.4 DLI1 (HRI) 26 0000 BxxQHE 1329 2676 1824.43 1648 2052 5.2 
274 524 57 6841.619 10.212 152.7 SLI (SLI) 26 0000 BxxQHE 16 2777 1279.67 0 0 5.8 
275 526 57 6855.479 10.136 263.8 DLI2 (MRI) 27 0000 BxxQHE 20 1124 920.08 714 1170 10.4 
276 527 57 6855.479 10.136 263.8 SLI (SLI) 27 0000 BxxQHE 15 2306 1320.44 498 2478 8.1 
277 529 57 6869.978 10.055 24.3 DLI2 (MRI) 26 0000 BxxQHE 28 1099 859.6 694 1062 5.7 
278 531 57 6869.978 10.055 24.3 DLI1 (HRI) 26 0000 BxxQHE 1477 2651 1924.43 1728 2176 5.5 
279 533 57 6893.246 9.924 203.9 SLI (SLI) 26 0000 BxxQHE 14 2306 1186.34 0 0 12.2 
280 535 58 7065.392 8.970 205.7 DLI2 (MRI) 29 0000 BxxQHE 32 1004 856.7 730 1010 8.3 
281 538 58 7071.329 8.937 248.7 DLI2 (MRI) 29 0000 BxxQHE 28 1081 913.72 766 1090 8.9 
282 541 58 7083.214 8.871 335.5 DLI2 (MRI) 30 0000 BxxQHE 24 1251 1027.99 786 1242 3.9 
283 543 58 7083.214 8.871 335.5 DLI1 (HRI) 30 0000 BxxQHE 1587 2778 2126.92 1906 2434 4.2 
284 547 58 7110.154 8.723 172.9 DLI2 (MRI) 28 0000 BxxQHE 24 1063 792.99 659 949 8.1 
285 550 58 7122.170 8.658 268.3 DLI2 (MRI) 25 0000 BxxQHE 16 1031 803.21 617 1047 6.5 
286 553 58 7131.169 8.610 340.9 DLI2 (MRI) 28 0000 BxxQHE 16 1164 939.32 708 1156 6 
287 555 58 7131.169 8.610 340.9 DLI1 (HRI) 28 0000 BxxQHE 1504 2676 1951.47 1768 2216 5.9 
288 557 58 7149.142 8.511 123.9 SLI (SLI) 32 0000 BxxQHE 18 3290 1449.82 0 0 12.5 
289 558 58 7149.142 8.511 123.9 DLI1 (HRI) 32 0000 BxxQHE 1426 2701 2020.22 1787 2297 5.8 
290 560 58 7161.166 8.446 219.2 SLI (SLI) 30 0000 BxxQHE 12 2438 1264.35 0 0 12.4 
291 561 58 7161.166 8.446 219.2 DLI1 (HRI) 30 0000 BxxQHE 1545 2350 1975.21 1850 2114 6 
292 564 58 7170.164 8.398 286.3 DLI1 (HRI) 28 0000 BxxQHE 1490 2306 1917.39 1830 2022 8.6 
293 566 58 7188.228 8.302 61.7 SLI (SLI) 28 0000 BxxQHE 12 2626 1206.1 0 0 13.1 
294 568 58 7200.310 8.236 153.8 DLI2 (MRI) 30 0000 BxxQHE 24 1026 843.52 684 1044 6.8 
295 571 59 7388.261 7.229 88.0 DLI2 (MRI) 29 0000 BxxQHE 1 1157 758.49 640 912 7.7 
296 574 59 7397.540 7.181 156.4 DLI2 (MRI) 34 0000 BxxQHE 8 1127 891.61 752 1068 7.7 
297 576 59 7397.540 7.181 156.4 DLI1 (HRI) 34 0000 BxxQHE 1504 2676 2059.43 1902 2254 7.6 
298 578 59 7403.735 7.148 200.8 SLI (SLI) 32 0000 BxxQHE 14 2577 1273.33 0 0 11.6 
299 580 59 7428.478 7.016 16.4 DLI2 (MRI) 32 0000 BxxQHE 32 1181 921.18 736 1184 7.4 
300 582 59 7428.478 7.016 16.4 DLI1 (HRI) 32 0000 BxxQHE 1377 3229 2042.25 1844 2292 7.5 
301 584 59 7437.739 6.968 83.3 SLI (SLI) 33 0000 BxxQHE 14 2993 1310.77 0 0 12.6 
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302 586 59 7443.943 6.935 132.2 DLI2 (MRI) 32 0000 BxxQHE 36 959 811.15 688 960 5.8 
303 589 59 7456.311 6.871 230.7 DLI2 (MRI) 32 0000 BxxQHE 24 1076 898.28 756 1072 6.5 
304 592 59 7484.363 6.723 66.3 DLI2 (MRI) 32 0000 BxxQHE 32 1042 839.7 678 1046 6.4 
305 595 59 7490.659 6.690 109.9 DLI2 (MRI) 32 0000 BxxQHE 24 1090 805.13 706 926 4 
306 597 59 7490.659 6.690 109.9 DLI1 (HRI) 32 0000 BxxQHE 1451 2830 1923.91 1678 2266 3.9 
307 601 59 7525.484 6.509 338.5 DLI2 (MRI) 33 0000 BxxQHE 28 1228 1002.29 754 1254 6.8 
308 603 59 7525.484 6.509 338.5 DLI1 (HRI) 33 0000 BxxQHE 1587 2530 2084.72 1980 2208 5.7 
309 605 59 7534.411 6.463 39.7 SLI (SLI) 31 0000 BxxQHE 14 2306 1168.04 0 0 12 
310 606 59 7534.411 6.463 39.7 DLI1 (HRI) 31 0000 BxxQHE 1451 2578 1926.34 1693 2255 5.2 
311 608 60 7719.469 5.509 25.4 SLI (SLI) 36 0000 BxxQHE 14 2530 1314.79 0 0 11.2 
312 609 60 7719.469 5.509 25.4 DLI1 (HRI) 36 0000 BxxQHE 1426 2857 2149.89 1927 2437 5.7 
313 611 60 7735.427 5.429 137.6 SLI (SLI) 30 0000 BxxQHE 10 2577 1143.38 0 0 9.5 
314 613 60 7741.798 5.396 181.4 DLI2 (MRI) 37 0000 BxxQHE 24 1218 898.96 762 1086 7.9 
315 615 60 7741.798 5.396 181.4 DLI1 (HRI) 37 0000 BxxQHE 1531 2752 2062.02 1923 2213 8.9 
316 617 60 7751.383 5.348 245.8 SLI (SLI) 33 0000 BxxQHE 12 2263 1221.24 0 0 5.4 
317 619 60 7760.960 5.300 309.4 DLI2 (MRI) 34 0000 BxxQHE 24 1277 972.89 730 1274 9.3 
318 620 60 7760.960 5.300 309.4 SLI (SLI) 34 0000 BxxQHE 14 2269 1348.99 639 2425 6.7 
319 621 60 7760.960 5.300 309.4 DLI1 (HRI) 34 0000 BxxQHE 1531 2626 2076.15 1988 2172 5.7 
320 624 60 7776.914 5.218 55.8 DLI1 (HRI) 35 0000 BxxQHE 1377 2911 1983.29 1806 2218 7.8 
321 626 60 7786.491 5.170 121.7 SLI (SLI) 34 0000 BxxQHE 14 2993 1285.13 0 0 10.1 
322 627 60 7786.491 5.170 121.7 DLI1 (HRI) 34 0000 BxxQHE 1451 2857 1897.27 1696 2188 5.5 
323 629 60 7802.449 5.089 223.2 SLI (SLI) 33 0000 BxxQHE 12 2222 1162.94 0 0 10.3 
324 630 60 7802.449 5.089 223.2 DLI1 (HRI) 33 0000 BxxQHE 1294 2394 1889.33 1789 1999 5.6 
325 634 60 7821.778 4.993 355.2 DLI2 (MRI) 34 0000 BxxQHE 20 1234 932.53 704 1240 5.8 
326 636 60 7821.778 4.993 355.2 DLI1 (HRI) 34 0000 BxxQHE 1426 2830 2003.77 1828 2232 6.2 
327 638 60 7831.476 4.945 64.5 SLI (SLI) 35 0000 BxxQHE 12 2726 1239.48 0 0 11.1 
328 639 60 7831.476 4.945 64.5 DLI1 (HRI) 35 0000 BxxQHE 1451 2938 1958.37 1762 2246 6.4 
329 641 60 7844.366 4.881 159.2 SLI (SLI) 35 0000 BxxQHE 14 2530 1196.23 0 0 8.6 
330 644 63 8229.464 2.993 308.0 SLI (SLI) 43 0000 BxxQHE 11 2461 1436.82 644 2588 10.2 
331 646 64 8242.120 2.932 35.8 DLI2 (MRI) 43 0000 BxxQHE 40 1531 999.69 777 1295 7.8 
332 650 65 8278.271 2.757 250.2 SLI (SLI) 45 0000 BxxQHE 14 2777 1450.71 0 0 12.1 
333 651 65 8278.271 2.757 250.2 DLI1 (HRI) 45 0000 BxxQHE 1784 3169 2425.93 2298 2562 7.7 
334 653 66 8290.810 2.697 333.6 SLI (SLI) 45 0000 BxxQHE 14 2530 1470.9 0 0 10.5 
335 654 66 8290.810 2.697 333.6 DLI1 (HRI) 45 0000 BxxQHE 1720 3051 2463.43 2350 2586 8.2 
336 656 67 8327.392 2.523 209.6 SLI (SLI) 44 0000 BxxQHE 12 2675 1297.17 0 0 10.1 
337 657 67 8327.392 2.523 209.6 DLI1 (HRI) 44 0000 BxxQHE 1559 2884 2287.36 2152 2424 7.5 
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338 659 68 8339.957 2.462 295.6 SLI (SLI) 44 0000 BxxQHE 14 2626 1478.48 0 0 8.8 
339 660 68 8339.957 2.462 295.6 DLI1 (HRI) 44 0000 BxxQHE 1850 2938 2414.69 2304 2532 8.5 
340 662 69 8375.888 2.292 185.6 SLI (SLI) 44 0000 BxxQHE 14 2830 1323.73 0 0 10 
341 663 69 8375.888 2.292 185.6 DLI1 (HRI) 44 0000 BxxQHE 1517 3139 2227.44 2078 2386 8 
342 664 70 8388.434 2.232 256.0 DLI2 (MRI) 44 0000 BxxQHE 28 1438 1052.18 940 1168 8.4 
343 668 71 8424.239 2.065 117.6 SLI (SLI) 45 0000 BxxQHE 14 2938 1301.64 0 0 8.6 
344 669 71 8424.239 2.065 117.6 DLI1 (HRI) 45 0000 BxxQHE 1545 3051 2215.49 2044 2404 6.9 
345 671 72 8436.756 2.005 205.0 SLI (SLI) 45 0000 BxxQHE 10 2393 1213.14 0 0 10.4 
346 672 72 8436.756 2.005 205.0 DLI1 (HRI) 45 0000 BxxQHE 1645 3109 2290.65 2153 2451 7.1 
347 674 73 8474.132 1.828 99.8 SLI (SLI) 47 0000 BxxQHE 10 2938 1306.75 0 0 8.6 
348 675 73 8474.132 1.828 99.8 DLI1 (HRI) 47 0000 BxxQHE 1616 3109 2302.05 2132 2492 8.4 
349 676 74 8486.639 1.770 182.5 DLI2 (MRI) 47 0000 BxxQHE 0 2102 988.98 926 1058 8.4 
350 680 75 8523.303 1.598 84.6 SLI (SLI) 48 0000 BxxQHE 12 3483 1471.01 0 0 9.3 
351 681 75 8523.303 1.598 84.6 DLI1 (HRI) 48 0000 BxxQHE 1477 2778 2322.44 2157 2499 7.8 
352 683 76 8535.215 1.543 170.5 SLI (SLI) 48 0000 BxxQHE 12 3109 1395.62 0 0 10.1 
353 684 76 8535.215 1.543 170.5 DLI1 (HRI) 48 0000 BxxQHE 1690 3051 2360.12 2228 2500 8.1 
354 686 77 8572.335 1.372 54.5 SLI (SLI) 49 0000 BxxQHE 16 3050 1432.06 0 0 10.1 
355 687 77 8572.335 1.372 54.5 DLI1 (HRI) 49 0000 BxxQHE 1675 3169 2389.82 2218 2586 7.5 
356 689 78 8584.864 1.313 132.3 SLI (SLI) 49 0000 BxxQHE 14 2993 1324.73 0 0 10.6 
357 690 78 8584.864 1.313 132.3 DLI1 (HRI) 49 0000 BxxQHE 1630 3354 2332.89 2149 2535 7.9 
358 692 79 8621.211 1.142 33.7 SLI (SLI) 49 0000 BxxQHE 12 2577 1348.4 0 0 9 
359 693 79 8621.211 1.142 33.7 DLI1 (HRI) 49 0000 BxxQHE 1752 3418 2437.6 2297 2595 8 
360 695 80 8633.560 1.084 121.0 SLI (SLI) 49 0000 BxxQHE 14 3109 1354 0 0 10.1 
361 696 80 8633.560 1.084 121.0 DLI1 (HRI) 49 0000 BxxQHE 1587 3291 2343.98 2159 2537 7.7 
362 698 81 8670.850 0.911 355.1 SLI (SLI) 50 0000 BxxQHE 12 2675 1420.65 0 0 9.9 
363 699 81 8670.850 0.911 355.1 DLI1 (HRI) 50 0000 BxxQHE 1784 2994 2503.66 2385 2639 8.2 
364 700 82 8683.373 0.852 75.8 DLI2 (MRI) 50 0000 BxxQHE 20 2182 1001.58 925 1091 8.3 
365 704 83 8719.110 0.686 304.8 SLI (SLI) 49 0000 BxxQHE 12 2577 1405.01 0 0 12.5 
366 705 83 8719.110 0.686 304.8 DLI1 (HRI) 49 0000 BxxQHE 1884 3051 2504.07 2405 2615 8.5 
367 707 84 8731.522 0.629 26.1 SLI (SLI) 49 0000 BxxQHE 7 2388 1281.11 521 2491 9.5 
368 708 84 8731.522 0.629 26.1 DLI1 (HRI) 49 0000 BxxQHE 1752 2884 2401.34 2270 2550 7.7 
369 710 85 8769.390 0.455 274.3 SLI (SLI) 49 0001 BxxQHE 12 2577 1386.98 0 0 13.8 
370 711 85 8769.390 0.455 274.3 DLI1 (HRI) 49 0001 BxxQHE 2122 3868 3092.15 2250 4010 8.9 
371 713 86 8782.124 0.397 7.9 SLI (SLI) 49 0001 BxxQHE 14 2530 1326.22 0 0 10.6 
372 714 86 8782.124 0.397 7.9 DLI1 (HRI) 49 0001 BxxQHE 2166 3813 3011.65 2139 3969 10.7 
373 716 87 8810.557 0.268 192.5 Half UHH 35 0001 BxxQHE 1490 2845 2296.57 1394 2890 8.8 
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DLI1 
374 718 

88 
8813.559 0.255 211.0 Half 

DLI1 
UHH 35 0001 BxxQHE 1499 2726 2314.86 1423 2901 9.9 

375 719 
89 

8817.588 0.237 235.6 Half 
DLI1 

LHH 35 0001 BxxQHE 1531 2507 1944.54 1459 2849 7 

376 721 
90 

8822.467 0.215 265.0 Half 
DLI1 

LHH 35 0001 BxxQHE 1558 2253 1997.19 1548 2832 8.7 

377 723 151 9008.472 0.000 180.0 DLI2 (MRI) 50 0001 BxxQHE 139 4056 3646.22 0 0 7.6 
378 724 151 9008.472 0.000 180.0 SLI (SLI) 50 0001 BxxQHE 82 4056 1583.93 0 0 10.2 
379 725 151 9008.472 0.000 180.0 DLI1 (HRI) 50 0001 BxxQHE 3759 4086 4003.54 3704 4095 7.9 
380 727 152 9015.432 0.000 180.0 SLI (SLI) 39 0001 BxxQHE 64 4056 1248.26 0 0 8 
381 728 152 9015.432 0.000 180.0 DLI1 (HRI) 39 0001 BxxQHE 3759 4086 4003.54 3704 4095 7.9 
382 730 152 9025.663 0.000 180.0 SLI (SLI) 36 0001 BxxQHE 70 3904 1170.6 0 0 5.6 
383 732 152 9046.121 0.000 180.0 DLI2 (MRI) 37 0001 BxxQHE 121 4056 3200.08 0 0 8.8 
384 734 152 9046.121 0.000 180.0 DLI1 (HRI) 37 0001 BxxQHE 3759 4086 4003.54 3704 4095 7.9 
385 736 152 9059.747 0.000 180.0 SLI (SLI) 37 0001 BxxQHE 55 4056 1184.26 0 0 7.9 
386 738 152 9069.987 0.000 180.0 DLI2 (MRI) 37 0001 BxxQHE 121 4056 3222.14 0 0 7 
387 740 152 9069.987 0.000 180.0 DLI1 (HRI) 37 0001 BxxQHE 3755 4086 4003.6 3704 4095 5.8 
388 742 152 9076.801 0.000 180.0 SLI (SLI) 36 0001 BxxQHE 91 3831 1168.75 0 0 3.7 
389 744 152 9090.442 0.000 180.0 DLI2 (MRI) 37 0001 BxxQHE 121 4056 3199.03 0 0 9 
390 746 152 9090.442 0.000 180.0 DLI1 (HRI) 37 0001 BxxQHE 3759 4086 4003.54 3704 4095 7.9 
391 748 152 9104.607 0.000 180.0 SLI (SLI) 38 0001 BxxQHE 76 4056 1231.1 0 0 5.5 
392 750 152 9114.304 0.000 180.0 DLI2 (MRI) 38 0001 BxxQHE 121 4056 3241.13 0 0 7 
393 752 152 9114.304 0.000 180.0 DLI1 (HRI) 38 0001 BxxQHE 3755 4086 4003.6 3704 4095 5.8 
394 754 152 9121.119 0.000 180.0 SLI (SLI) 38 0001 BxxQHE 70 4056 1229.7 0 0 5.5 
395 756 152 9165.386 0.000 180.0 DLI2 (MRI) 37 0001 BxxQHE 127 4056 3219.92 0 0 7.2 
396 758 152 9165.386 0.000 180.0 DLI1 (HRI) 37 0001 BxxQHE 3755 4086 4003.6 3704 4095 5.8 
397 760 152 9175.653 0.000 180.0 SLI (SLI) 39 0001 BxxQHE 67 4056 1260.56 0 0 7.3 
398 762 153 9378.506 0.000 180.0 DLI2 (MRI) 40 0001 BxxQHE 136 4056 3338.61 0 0 9.6 
399 764 153 9378.506 0.000 180.0 DLI1 (HRI) 40 0001 BxxQHE 3759 4086 4003.54 3704 4095 7.9 
400 767 153 9385.318 0.000 180.0 DLI1 (HRI) 41 0001 BxxQHE 3759 4086 4003.54 3704 4095 7.9 
401 769 153 9398.958 0.000 180.0 SLI (SLI) 41 0001 BxxQHE 91 4056 1306.22 0 0 3.8 
402 770 153 9398.958 0.000 180.0 DLI1 (HRI) 41 0001 BxxQHE 3748 4086 4003.82 3704 4095 3.8 
403 773 153 9416.770 0.000 180.0 DLI1 (HRI) 43 0001 BxxQHE 3759 4086 4003.54 3704 4095 7.9 
404 775 153 9422.825 0.000 180.0 SLI (SLI) 39 0001 BxxQHE 64 4056 1243.58 0 0 8 
405 777 153 9433.484 0.000 180.0 DLI2 (MRI) 40 0001 BxxQHE 133 4056 3321.96 0 0 7.4 
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406 779 153 9433.484 0.000 180.0 DLI1 (HRI) 40 0001 BxxQHE 3755 4086 4003.6 3704 4095 5.8 
407 781 153 9443.278 0.000 180.0 SLI (SLI) 40 0001 BxxQHE 167 4056 1290.68 0 0 5.6 
408 783 153 9453.506 0.000 180.0 DLI2 (MRI) 42 0001 BxxQHE 127 4056 3417.12 0 0 6 
409 785 153 9453.506 0.000 180.0 DLI1 (HRI) 42 0001 BxxQHE 3755 4086 4003.6 3704 4095 5.8 
410 787 153 9470.538 0.000 180.0 SLI (SLI) 42 0001 BxxQHE 70 4056 1336.14 0 0 7.3 
411 789 153 9477.369 0.000 180.0 DLI2 (MRI) 39 0001 BxxQHE 124 4056 3301.98 0 0 7.4 
412 791 153 9477.369 0.000 180.0 DLI1 (HRI) 39 0001 BxxQHE 3755 4086 4003.6 3704 4095 5.8 
413 793 153 9487.596 0.000 180.0 SLI (SLI) 39 0001 BxxQHE 76 4056 1244.07 0 0 5.6 
414 795 153 9531.863 0.000 180.0 DLI2 (MRI) 40 0001 BxxQHE 127 4056 3322.64 0 0 5.9 
415 798 154 9693.854 0.000 180.0 DLI2 (MRI) 23 0001 BxxQHE 97 4056 2488.7 0 0 5.8 
416 800 154 9693.854 0.000 180.0 DLI1 (HRI) 23 0001 BxxQHE 3755 4086 4003.6 3704 4095 5.8 
417 802 154 9697.268 0.000 180.0 SLI (SLI) 22 0001 BxxQHE 48 2438 734.15 0 0 5.5 
418 804 154 9707.563 0.000 180.0 DLI2 (MRI) 23 0001 BxxQHE 106 4056 2517.24 0 0 8.9 
419 806 154 9707.563 0.000 180.0 DLI1 (HRI) 23 0001 BxxQHE 3759 4086 4003.54 3704 4095 7.9 
420 808 154 9731.356 0.000 180.0 SLI (SLI) 22 0001 BxxQHE 64 2349 718.95 0 0 3.8 
421 809 154 9731.356 0.000 180.0 DLI1 (HRI) 22 0001 BxxQHE 3748 4086 4003.82 3704 4095 3.8 
422 813 154 9744.995 0.000 180.0 DLI2 (MRI) 22 0001 BxxQHE 103 4056 2428.66 0 0 8.9 
423 815 154 9744.995 0.000 180.0 DLI1 (HRI) 22 0001 BxxQHE 3759 4086 4003.54 3704 4095 7.9 
424 817 154 9755.379 0.000 180.0 SLI (SLI) 22 0001 BxxQHE 52 2438 717.78 0 0 7.6 
425 819 154 9768.854 0.000 180.0 DLI2 (MRI) 23 0001 BxxQHE 100 4056 2489.96 0 0 6.4 
426 821 154 9768.854 0.000 180.0 DLI1 (HRI) 23 0001 BxxQHE 3755 4086 4003.6 3704 4095 5.8 
427 823 154 9792.715 0.000 180.0 SLI (SLI) 23 0001 BxxQHE 55 2626 765.51 0 0 7.8 
428 825 154 9799.534 0.000 180.0 DLI2 (MRI) 23 0001 BxxQHE 103 4056 2491.14 0 0 5.9 
429 828 154 9806.361 0.000 180.0 DLI2 (MRI) 22 0001 BxxQHE 100 4056 2461.72 0 0 6 
430 830 154 9806.361 0.000 180.0 DLI1 (HRI) 22 0001 BxxQHE 3755 4086 4003.6 3704 4095 5.8 
431 832 154 9843.830 0.000 180.0 SLI (SLI) 22 0001 BxxQHE 52 2438 718.69 0 0 5.5 
432 834 155 10002.475 0.000 180.0 DLI2 (MRI) 25 0001 BxxQHE 106 4056 2608.95 0 0 7.8 
433 835 155 10002.475 0.000 180.0 SLI (SLI) 25 0001 BxxQHE 52 2830 813.44 0 0 9.1 
434 837 155 10005.789 0.000 180.0 DLI2 (MRI) 24 0001 BxxQHE 103 4056 2550.57 0 0 6.1 
435 839 155 10005.789 0.000 180.0 DLI1 (HRI) 24 0001 BxxQHE 3755 4086 4003.6 3704 4095 5.8 
436 841 155 10026.370 0.000 180.0 SLI (SLI) 25 0001 BxxQHE 50 2830 829.55 0 0 5.8 
437 843 155 10033.580 0.000 180.0 DLI2 (MRI) 24 0001 BxxQHE 112 4056 2578.43 0 0 9.2 
438 845 155 10033.580 0.000 180.0 DLI1 (HRI) 24 0001 BxxQHE 3759 4086 4003.54 3704 4095 7.9 
439 847 155 10040.874 0.000 180.0 SLI (SLI) 25 0001 BxxQHE 50 2777 814.26 0 0 7.4 
440 849 155 10053.512 0.000 180.0 DLI2 (MRI) 24 0001 BxxQHE 100 4056 2579.95 0 0 4.6 
441 851 155 10053.512 0.000 180.0 DLI1 (HRI) 24 0001 BxxQHE 3748 4086 4003.82 3704 4095 3.8 
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442 854 155 10063.742 0.000 180.0 DLI1 (HRI) 24 0001 BxxQHE 3755 4086 4003.6 3704 4095 5.8 
443 856 155 10091.310 0.000 180.0 SLI (SLI) 23 0001 BxxQHE 55 2577 766.53 0 0 5.6 
444 858 155 10097.828 0.000 180.0 DLI2 (MRI) 24 0001 BxxQHE 103 4056 2580.63 0 0 6.1 
445 860 155 10097.828 0.000 180.0 DLI1 (HRI) 24 0001 BxxQHE 3755 4086 4003.6 3704 4095 5.8 
446 862 155 10111.456 0.000 180.0 SLI (SLI) 26 0001 BxxQHE 46 2830 845.78 0 0 7.4 
447 864 155 10118.287 0.000 180.0 DLI2 (MRI) 23 0001 BxxQHE 115 4056 2522.45 0 0 9.1 
448 866 155 10118.287 0.000 180.0 DLI1 (HRI) 23 0001 BxxQHE 3759 4086 4003.54 3704 4095 7.9 
449 868 155 10142.141 0.000 180.0 SLI (SLI) 23 0001 BxxQHE 50 2626 768.22 0 0 5.6 
450 870 156 10317.726 0.000 180.0 DLI2 (MRI) 13 0001 BxxQHE 85 4056 1844.74 0 0 8.6 
451 872 156 10317.726 0.000 180.0 DLI1 (HRI) 13 0001 BxxQHE 3051 4086 4001.04 3704 4095 7.7 
452 874 156 10321.135 0.000 180.0 SLI (SLI) 14 0001 BxxQHE 38 1572 469.98 0 0 7.8 
453 876 156 10331.363 0.000 180.0 DLI2 (MRI) 14 0001 BxxQHE 88 4056 1917.73 0 0 6.3 
454 878 156 10331.363 0.000 180.0 DLI1 (HRI) 14 0001 BxxQHE 3755 4086 4002.98 3704 4095 5.8 
455 881 156 10355.222 0.000 180.0 DLI1 (HRI) 13 0001 BxxQHE 3260 4086 4000.82 3704 4095 7.6 
456 883 156 10365.447 0.000 180.0 SLI (SLI) 14 0001 BxxQHE 40 1572 470.27 0 0 7.8 
457 885 156 10368.864 0.000 180.0 DLI2 (MRI) 13 0001 BxxQHE 85 4056 1845.58 0 0 8.8 
458 887 156 10368.864 0.000 180.0 DLI1 (HRI) 13 0001 BxxQHE 3169 4086 4001.05 3704 4095 7.7 
459 889 156 10379.163 0.000 180.0 SLI (SLI) 13 0001 BxxQHE 36 1490 455.01 0 0 5.7 
460 891 156 10392.724 0.000 180.0 DLI2 (MRI) 13 0001 BxxQHE 85 4056 1883.04 0 0 6.6 
461 893 156 10392.724 0.000 180.0 DLI1 (HRI) 13 0001 BxxQHE 3418 4086 4002.45 3704 4095 5.8 
462 895 156 10416.584 0.000 180.0 SLI (SLI) 13 0001 BxxQHE 42 1463 439.02 0 0 5.7 
463 897 156 10423.411 0.000 180.0 DLI2 (MRI) 14 0001 BxxQHE 91 4056 1924.89 0 0 6.7 
464 899 156 10423.411 0.000 180.0 DLI1 (HRI) 14 0001 BxxQHE 3755 4086 4002.96 3704 4095 5.8 
465 901 156 10430.227 0.000 180.0 SLI (SLI) 14 0001 BxxQHE 40 1572 470.48 0 0 5.5 
466 903 156 10467.718 0.000 180.0 DLI2 (MRI) 13 0001 BxxQHE 82 4056 1846.01 0 0 4.1 
467 905 156 10467.718 0.000 180.0 DLI1 (HRI) 13 0001 BxxQHE 3260 4086 4001.41 3704 4095 3.7 
468 907 157 10612.608 0.000 180.0 SLI (SLI) 15 0001 BxxQHE 40 1720 502.84 0 0 7.6 
469 909 157 10616.208 0.000 180.0 DLI2 (MRI) 15 0001 BxxQHE 88 4056 1992.78 0 0 8.8 
470 912 157 10636.478 0.000 180.0 DLI2 (MRI) 14 0001 BxxQHE 88 4056 1958.72 0 0 6.5 
471 914 157 10636.478 0.000 180.0 DLI1 (HRI) 14 0001 BxxQHE 3755 4086 4003.45 3704 4095 5.8 
472 916 157 10639.885 0.000 180.0 SLI (SLI) 15 0001 BxxQHE 44 1783 519.41 0 0 6 
473 918 157 10650.198 0.000 180.0 DLI2 (MRI) 14 0001 BxxQHE 88 4056 1923.35 0 0 7.7 
474 919 157 10650.198 0.000 180.0 SLI (SLI) 14 0001 BxxQHE 42 1601 471.63 0 0 8.9 
475 921 157 10663.744 0.000 180.0 DLI2 (MRI) 14 0001 BxxQHE 79 4056 1922.08 0 0 6.5 
476 923 157 10663.744 0.000 180.0 DLI1 (HRI) 14 0001 BxxQHE 3755 4086 4003.06 3704 4095 5.8 
477 926 157 10673.973 0.000 180.0 DLI1 (HRI) 14 0001 BxxQHE 3755 4086 4003.05 3704 4095 5.8 
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478 928 157 10684.204 0.000 180.0 SLI (SLI) 15 0001 BxxQHE 46 1751 519.69 0 0 7.6 
479 929 157 10684.204 0.000 180.0 DLI1 (HRI) 15 0001 BxxQHE 3759 4086 4003.54 3704 4095 7.9 
480 931 157 10701.235 0.000 180.0 SLI (SLI) 14 0001 BxxQHE 40 1659 488.07 0 0 5.5 
481 933 157 10708.133 0.000 180.0 DLI2 (MRI) 14 0001 BxxQHE 82 4056 1957.9 0 0 4.1 
482 935 157 10708.133 0.000 180.0 DLI1 (HRI) 14 0001 BxxQHE 3748 4086 4003.69 3704 4095 3.8 
483 939 157 10752.361 0.000 180.0 DLI2 (MRI) 14 0001 BxxQHE 91 4056 1957.2 0 0 6.6 
484 941 157 10752.361 0.000 180.0 DLI1 (HRI) 14 0001 BxxQHE 3755 4086 4003.45 3704 4095 5.8 
485 943 158 10910.911 0.000 180.0 SLI (SLI) 8 0001 BxxQHE 28 923 282.37 60 552 5.6 
486 944 158 10910.911 0.000 180.0 DLI1 (HRI) 8 0001 BxxQHE 2254 4086 3764.19 2206 4095 7.1 
487 946 158 10914.321 0.000 180.0 SLI (SLI) 8 0001 BxxQHE 28 954 298.24 65 583 5.5 
488 948 158 10924.550 0.000 180.0 DLI2 (MRI) 8 0001 BxxQHE 88 4056 1438.97 0 0 6.5 
489 951 158 10938.178 0.000 180.0 DLI2 (MRI) 8 0001 BxxQHE 97 4056 1482.35 0 0 7.9 
490 952 158 10938.178 0.000 180.0 SLI (SLI) 8 0001 BxxQHE 16 986 298.3 65 583 8.4 
491 954 158 10958.636 0.000 180.0 DLI2 (MRI) 8 0001 BxxQHE 73 4056 1438.51 0 0 4.5 
492 956 158 10958.636 0.000 180.0 DLI1 (HRI) 8 0001 BxxQHE 2253 4086 3762.35 2200 4095 4.7 
493 959 158 10962.481 0.000 180.0 DLI1 (HRI) 8 0001 BxxQHE 2328 4086 3827.44 2469 4095 7.5 
494 961 158 10985.908 0.000 180.0 SLI (SLI) 8 0001 BxxQHE 20 986 298.31 65 583 5.6 
495 962 158 10985.908 0.000 180.0 DLI1 (HRI) 8 0001 BxxQHE 2202 4086 3824.7 2450 4095 5.6 
496 965 158 10989.319 0.000 180.0 DLI1 (HRI) 8 0001 BxxQHE 2264 4086 3763.96 2200 4095 7.3 
497 967 158 11009.755 0.000 180.0 SLI (SLI) 8 0001 BxxQHE 32 938 282.6 60 552 7.9 
498 968 158 11009.755 0.000 180.0 DLI1 (HRI) 8 0001 BxxQHE 2243 4086 3763.47 2194 4095 7.2 
499 970 158 11013.183 0.000 180.0 SLI (SLI) 8 0001 BxxQHE 28 923 282.8 60 552 7.2 
500 972 158 11023.413 0.000 180.0 DLI2 (MRI) 8 0001 BxxQHE 91 4056 1439.88 0 0 8.2 
501 974 158 11023.413 0.000 180.0 DLI1 (HRI) 8 0001 BxxQHE 2254 4086 3763.63 2206 4095 7.1 
502 976 158 11057.503 0.000 180.0 SLI (SLI) 8 0001 BxxQHE 28 986 298.28 65 583 8 
503 979 159 11185.340 0.000 180.0 SLI (SLI) 9 0001 BxxQHE 19 1054 314.54 63 617 7.2 
504 981 159 11188.751 0.000 180.0 DLI2 (MRI) 9 0001 BxxQHE 91 4056 1531 0 0 7.9 
505 983 159 11188.751 0.000 180.0 DLI1 (HRI) 9 0001 BxxQHE 2285 4086 3882.81 2744 4095 7.5 
506 985 159 11209.529 0.000 180.0 SLI (SLI) 8 0001 BxxQHE 32 970 298.98 65 583 5.4 
507 987 159 11212.615 0.000 180.0 DLI2 (MRI) 9 0001 BxxQHE 88 4056 1572.85 0 0 5.8 
508 989 159 11212.615 0.000 180.0 DLI1 (HRI) 9 0001 BxxQHE 2507 4086 3920.25 3019 4095 6.1 
509 991 159 11233.505 0.000 180.0 SLI (SLI) 8 0001 BxxQHE 20 986 298.51 65 583 5.4 
510 993 159 11236.478 0.000 180.0 DLI2 (MRI) 8 0001 BxxQHE 82 4056 1487.61 0 0 5.8 
511 996 159 11246.995 0.000 180.0 DLI2 (MRI) 8 0001 BxxQHE 85 4056 1486.8 0 0 6.5 
512 998 159 11246.995 0.000 180.0 DLI1 (HRI) 8 0001 BxxQHE 2162 4086 3831.09 2488 4095 7.5 
513 1000 159 11260.339 0.000 180.0 SLI (SLI) 8 0001 BxxQHE 24 986 299.04 65 583 7.9 
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514 1002 159 11280.861 0.000 180.0 DLI2 (MRI) 8 0001 BxxQHE 76 4056 1486.17 0 0 4.5 
515 1004 159 11280.861 0.000 180.0 DLI1 (HRI) 8 0001 BxxQHE 2328 4086 3829.94 2482 4095 3.6 
516 1007 159 11284.207 0.000 180.0 DLI1 (HRI) 8 0001 BxxQHE 2243 4086 3831.57 2494 4095 7.5 
517 1008 159 11338.678 0.000 180.0 DLI2 (MRI) 9 0001 BxxQHE 79 4056 1575.38 0 0 7.9 
518 1011 159 11345.566 0.000 180.0 DLI2 (MRI) 8 0001 BxxQHE 88 4056 1488.3 0 0 8.7 
519 1013 159 11345.566 0.000 180.0 DLI1 (HRI) 8 0001 BxxQHE 2243 4086 3831.66 2488 4095 7.5 
520 1015 160 11463.292 0.000 180.0 SLI (SLI) 5 0001 BxxQHE 26 619 186.84 44 360 7.6 
521 1016 160 11463.292 0.000 180.0 DLI1 (HRI) 5 0001 BxxQHE 1490 4056 3169 0 0 14 
522 1018 160 11466.595 0.000 180.0 SLI (SLI) 5 0001 BxxQHE 21 619 186.97 44 360 7.7 
523 1019 160 11466.595 0.000 180.0 DLI1 (HRI) 5 0001 BxxQHE 1490 4056 3169.9 0 0 14.3 
524 1020 160 11476.822 0.000 180.0 DLI2 (MRI) 5 0001 BxxQHE 85 4056 1148.73 0 0 6.3 
525 1024 160 11510.906 0.000 180.0 SLI (SLI) 5 0001 BxxQHE 30 633 186.75 44 360 7.5 
526 1027 160 11514.321 0.000 180.0 SLI (SLI) 5 0001 BxxQHE 21 619 187.05 44 360 7.6 
527 1028 160 11514.321 0.000 180.0 DLI1 (HRI) 5 0001 BxxQHE 1463 4056 3170.56 0 0 14.2 
528 1029 160 11524.551 0.000 180.0 DLI2 (MRI) 5 0001 BxxQHE 88 4056 1147.37 0 0 6.3 
529 1033 160 11534.777 0.000 180.0 SLI (SLI) 5 0001 BxxQHE 30 619 186.89 44 360 5.7 
530 1036 160 11562.414 0.000 180.0 SLI (SLI) 5 0001 BxxQHE 21 633 187.17 44 360 5.8 
531 1039 160 11568.868 0.000 180.0 SLI (SLI) 5 0001 BxxQHE 34 619 186.98 44 360 5.7 
532 1042 160 11579.879 0.000 180.0 SLI (SLI) 5 0001 BxxQHE 21 619 186.83 44 360 5.7 
533 1043 160 11579.879 0.000 180.0 DLI1 (HRI) 5 0001 BxxQHE 1463 4056 3169.72 0 0 14.2 
534 1044 160 11613.175 0.000 180.0 DLI2 (MRI) 5 0001 BxxQHE 73 4056 1147.71 0 0 4.3 
535 1048 160 11623.396 0.000 180.0 SLI (SLI) 5 0001 BxxQHE 26 610 186.91 44 360 7.6 
536 1051 161 11751.249 0.000 180.0 SLI (SLI) 5 0001 BxxQHE 28 628 187.44 50 358 7.4 
537 1052 161 11751.249 0.000 180.0 DLI1 (HRI) 5 0001 BxxQHE 1490 4056 3176.71 0 0 14.4 
538 1054 161 11754.664 0.000 180.0 SLI (SLI) 5 0001 BxxQHE 24 628 187.45 50 358 8.1 
539 1055 161 11754.664 0.000 180.0 DLI1 (HRI) 5 0001 BxxQHE 1490 4056 3174.67 0 0 14.1 
540 1056 161 11764.889 0.000 180.0 DLI2 (MRI) 5 0001 BxxQHE 88 4056 1152.42 0 0 6.5 
541 1060 161 11785.346 0.000 180.0 SLI (SLI) 5 0001 BxxQHE 24 696 203.78 49 391 5.7 
542 1063 161 11798.981 0.000 180.0 SLI (SLI) 5 0001 BxxQHE 20 656 203.72 49 391 7.4 
543 1066 161 11802.389 0.000 180.0 SLI (SLI) 5 0001 BxxQHE 1 696 177.21 49 391 8.2 
544 1067 161 11802.389 0.000 180.0 DLI1 (HRI) 5 0001 BxxQHE 0 4056 1582.5 0 0 14.5 
547 1092 162 12042.731 0.000 180.0 DLI2 (MRI) 3 0001 BxxQHE 0 4056 901.91 0 0 8 
548 1094 162 12042.731 0.000 180.0 DLI1 (HRI) 3 0001 BxxQHE 953 4056 2623.14 0 0 12.5 
549 1096 162 12056.366 0.000 180.0 SLI (SLI) 3 0001 BxxQHE 32 417 121.82 34 226 6.2 
550 1097 162 12056.366 0.000 180.0 DLI1 (HRI) 3 0001 BxxQHE 953 4056 2623.98 0 0 12.4 
551 1098 162 12066.593 0.000 180.0 DLI2 (MRI) 3 0001 BxxQHE 73 4056 913.6 0 0 6 
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552 1102 162 12087.502 0.000 180.0 SLI (SLI) 3 0001 BxxQHE 26 417 122.19 31 233 7.4 
553 1104 162 12090.459 0.000 180.0 DLI2 (MRI) 3 0001 BxxQHE 76 4056 914.56 0 0 6.2 
554 1108 162 12100.702 0.000 180.0 SLI (SLI) 3 0001 BxxQHE 33 408 122.04 31 233 5.6 
555 1109 162 12100.702 0.000 180.0 DLI1 (HRI) 3 0001 BxxQHE 953 4056 2624.16 0 0 12.4 
556 1110 162 12114.319 0.000 180.0 DLI2 (MRI) 3 0001 BxxQHE 88 4056 912.86 0 0 8.1 
557 1113 162 12134.779 0.000 180.0 DLI2 (MRI) 3 0001 BxxQHE 82 4056 912.61 0 0 6 
558 1115 162 12134.779 0.000 180.0 DLI1 (HRI) 3 0001 BxxQHE 953 4056 2627.27 0 0 12.7 
559 1116 162 12144.994 0.000 180.0 DLI2 (MRI) 3 0001 BxxQHE 73 4056 914.01 0 0 4.9 
560 1120 162 12162.442 0.000 180.0 SLI (SLI) 3 0001 BxxQHE 12 408 122.04 34 226 7.9 
561 1123 163 12310.340 0.000 180.0 SLI (SLI) 3 0001 BxxQHE 16 408 122.1 34 226 5.4 
562 1124 163 12310.340 0.000 180.0 DLI1 (HRI) 3 0001 BxxQHE 969 4056 2628.52 0 0 12.6 
563 1125 163 12313.754 0.000 180.0 DLI2 (MRI) 3 0001 BxxQHE 79 4056 915.17 0 0 6.3 
564 1129 163 12324.124 0.000 180.0 SLI (SLI) 3 0001 BxxQHE 29 417 122.2 31 233 7.3 
565 1130 163 12324.124 0.000 180.0 DLI1 (HRI) 3 0001 BxxQHE 969 4056 2627.67 0 0 12.4 
566 1132 163 12334.402 0.000 180.0 SLI (SLI) 3 0001 BxxQHE 26 483 138.98 36 264 7.4 
567 1134 163 12358.689 0.000 180.0 DLI2 (MRI) 3 0001 BxxQHE 76 4056 979.3 0 0 5.9 
568 1138 163 12371.710 0.000 180.0 SLI (SLI) 3 0001 BxxQHE 26 468 138.9 36 264 7.4 
569 1140 163 12378.519 0.000 180.0 DLI2 (MRI) 3 0001 BxxQHE 85 4056 913.18 0 0 6.3 
570 1144 163 12388.752 0.000 180.0 SLI (SLI) 3 0001 BxxQHE 35 417 122.29 31 233 5.6 
571 1147 163 12402.378 0.000 180.0 SLI (SLI) 3 0001 BxxQHE 17 477 138.92 36 264 7.3 
572 1148 163 12402.378 0.000 180.0 DLI1 (HRI) 3 0001 BxxQHE 1108 4056 2784.63 0 0 13 
573 1150 163 12409.205 0.000 180.0 SLI (SLI) 3 0001 BxxQHE 32 423 122.25 31 233 7.4 
574 1151 163 12409.205 0.000 180.0 DLI1 (HRI) 3 0001 BxxQHE 969 4056 2632.16 0 0 12.4 
575 1153 163 12422.835 0.000 180.0 SLI (SLI) 3 0001 BxxQHE 31 408 122.38 31 233 5.6 
576 1154 163 12422.835 0.000 180.0 DLI1 (HRI) 3 0001 BxxQHE 953 4056 2631.54 0 0 12.5 
577 1155 163 12467.102 0.000 180.0 DLI2 (MRI) 3 0001 BxxQHE 70 4056 914.61 0 0 4.8 
578 1159 164 12591.696 0.000 180.0 SLI (SLI) 2 0001 BxxQHE 24 363 88.4 24 164 6.2 
579 1162 164 12595.540 0.000 180.0 SLI (SLI) 2 0001 BxxQHE 27 363 88.26 24 164 3.6 
580 1163 164 12595.540 0.000 180.0 DLI1 (HRI) 2 0001 BxxQHE 665 4056 2296.66 0 0 10.6 
581 1164 164 12608.640 0.000 180.0 DLI2 (MRI) 2 0001 BxxQHE 100 4056 769.33 0 0 8.5 
582 1166 164 12608.640 0.000 180.0 DLI1 (HRI) 2 0001 BxxQHE 675 4056 2297.14 0 0 10.6 
583 1167 164 12615.742 0.000 180.0 DLI2 (MRI) 2 0001 BxxQHE 91 4056 767.94 0 0 8.4 
584 1170 164 12629.954 0.000 180.0 DLI2 (MRI) 2 0001 BxxQHE 79 4056 768.6 0 0 7.1 
585 1172 164 12629.954 0.000 180.0 DLI1 (HRI) 2 0001 BxxQHE 665 4056 2295.71 0 0 10.8 
586 1174 164 12652.962 0.000 180.0 SLI (SLI) 2 0001 BxxQHE 30 355 88.81 24 164 8.1 
587 1175 164 12652.962 0.000 180.0 DLI1 (HRI) 2 0001 BxxQHE 665 4056 2302.56 0 0 10.6 



DISR - C. See 18 of 18 1/21/2014 

1 
Line # 

2 
Seq. # 

3 
Cycl 

4 
M_time 

5 
Altitude 

6 
ºE of N 

7 
Type 

8 
Type 

9 
Exp. 

10 
Lamps 

11 
Process 

12 
Min. 

13 
Max. 

14 
Ave. 

15 
sqrt min 

16 
sqrt max 

17 
C-Ratio 

588 1177 164 12659.770 0.000 180.0 SLI (SLI) 2 0001 BxxQHE 31 355 88.61 24 164 8 
589 1178 164 12659.770 0.000 180.0 DLI1 (HRI) 2 0001 BxxQHE 665 4056 2298.18 0 0 10.7 
590 1180 164 12666.597 0.000 180.0 SLI (SLI) 2 0001 BxxQHE 28 363 88.3 24 164 6.1 
591 1183 164 12680.227 0.000 180.0 SLI (SLI) 2 0001 BxxQHE 33 373 88.67 24 164 6.1 
592 1184 164 12680.227 0.000 180.0 DLI1 (HRI) 2 0001 BxxQHE 665 4056 2299.4 0 0 10.7 
593 1186 164 12687.123 0.000 180.0 SLI (SLI) 2 0001 BxxQHE 27 348 88.18 24 164 8.1 
594 1187 164 12687.123 0.000 180.0 DLI1 (HRI) 2 0001 BxxQHE 665 4056 2297.2 0 0 10.6 
595 1189 164 12704.850 0.000 180.0 SLI (SLI) 2 0001 BxxQHE 30 373 88.72 24 164 5.9 
596 1191 164 12724.545 0.000 180.0 DLI2 (MRI) 2 0001 BxxQHE 82 4056 769.26 0 0 7.2 
597 1195 165 12866.286 0.000 180.0 SLI (SLI) 2 0001 BxxQHE 29 355 88.43 24 164 8.1 
598 1196 165 12866.286 0.000 180.0 DLI1 (HRI) 2 0001 BxxQHE 665 4056 2296.9 0 0 10.7 
599 1198 165 12869.438 0.000 180.0 SLI (SLI) 2 0001 BxxQHE 27 380 88.57 24 164 6 
600 1201 165 12889.894 0.000 180.0 SLI (SLI) 2 0001 BxxQHE 27 348 88.48 24 164 6 
601 1202 165 12889.894 0.000 180.0 DLI1 (HRI) 2 0001 BxxQHE 675 4056 2300.69 0 0 10.8 
602 1204 165 12896.707 0.000 180.0 SLI (SLI) 2 0001 BxxQHE 33 340 88.72 24 164 8 
603 1205 165 12896.707 0.000 180.0 DLI1 (HRI) 2 0001 BxxQHE 665 4056 2299.21 0 0 10.7 
604 1207 165 12903.531 0.000 180.0 SLI (SLI) 2 0001 BxxQHE 29 348 88.65 24 164 8.2 
605 1209 165 12927.388 0.000 180.0 DLI2 (MRI) 2 0001 BxxQHE 0 4056 515.66 0 0 7.1 
606 1211 165 12927.388 0.000 180.0 DLI1 (HRI) 2 0001 BxxQHE 665 4056 2299.61 0 0 10.6 
607 1212 165 12941.297 0.000 180.0 DLI2 (MRI) 2 0001 BxxQHE 0 4056 188.43 0 0 8.4 
608 1215 165 12954.665 0.000 180.0 DLI2 (MRI) 2 0001 BxxQHE 0 280 60.74 0 0 7.1 
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Appendix 21 - Location of Sun for Upward Looking Violet measurements. 
 
seq# - Sequence number of the measurement (corresponds to number in file name) 
Azimuth - Azimuth of the observation relative to the Sun, CW + from above. 
Sun? - Location of the sun relative to the exposure: 
 Sun - Sun squarely in the field of view. 
 ns - Sun not in the field of view 
 90, -90 - Sun on the shoulders of the Spatial Response Curve  
                (75ºto 90º from center) 
 SB - Observation at least partially obscured by shadow bar. 
 NG - Observation not consistent with calculate azimuth. 
 Lamps - Calibration lamps on during measurement. 
 

seq# Azimuth Sun?  seq# Azimuth Sun?  seq# Azimuth Sun? 
3 43.38 Sun  135 329.32 Sun  264 88.44 90 
4 177.69 ns  136 4.20 Sun  265 119.70 ns 
5 238.02 ns  137 130.70 ns  267 241.16 ns 
6 277.62 -90  138 255.93 ns  269 281.90 -90 
7 133.90 ns  140 136.26 ns  270 33.08 Sun 
9 354.90 SB  141 240.68 ns  271 137.12 ns 

11 59.08 Sun  143 276.72 -90  272 159.63 ns 
12 223.31 ns  144 18.91 Sun  274 249.91 ns 
13 259.71 NG  145 347.44 SB  276 282.87 Sun 
14 304.32 Sun  147 191.43 ns  277 40.04 -90 
16 142.91 ns  148 293.79 Sun  278 175.97 ns 
17 77.87 90  149 322.88 Sun  279 204.58 ns 
19 60.79 Sun  151 74.48 90  281 312.88 Sun 
20 356.58 SB  152 232.13 ns  283 347.45 SB 
21 162.73 ns  154 309.81 Lamps  284 5.28 Sun 
23 158.37 ns  156 69.19 Sun  286 31.98 Sun 
24 150.12 ns  158 353.49 Lamps  287 156.25 ns 
26 149.71 ns  159 238.47 ns  289 261.38 ns 
27 157.44 ns  161 273.83 -90  290 274.71 -90 
28 137.35 ns  162 15.21 Sun  291 51.89 Sun 
30 319.98 Lamps  163 43.20 Sun  292 287.47 Sun 
32 333.93 Sun  165 325.99 Sun  294 68.60 Sun 
34 168.96 Lamps  166 114.98 ns  296 239.15 ns 
35 301.17 Sun  167 146.49 ns  297 60.78 Sun 
37 186.64 ns  169 266.08 NG  298 30.49 Sun 
39 350.06 SB  171 305.50 Sun  300 35.54 Sun 
40 171.42 ns  172 162.64 ns  301 169.86 ns 
41 71.66 Sun  174 130.73 ns  303 173.91 ns 
43 172.18 ns  175 238.99 ns  304 265.25 NG 
45 162.48 ns  176 268.72 NG  305 283.63 -90 
46 306.90 Sun  178 22.58 Sun  306 329.00 Sun 
47 191.35 ns  179 235.11 ns  308 89.93 90 
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seq# Azimuth Sun?  seq# Azimuth Sun?  seq# Azimuth Sun? 
48 99.53 NG  180 161.62 ns  310 241.62 ns 
50 206.88 ns  182 299.28 Sun  311 76.43 90 
52 22.61 Sun  184 344.52 Sun  312 310.83 Sun 
53 62.74 Sun  185 150.22 ns  313 287.98 Sun 
54 216.32 ns  186 181.56 ns  315 72.99 Sun 
55 4.69 Sun  188 204.86 ns  317 19.84 Sun 
56 298.62 Sun  190 281.09 -90  318 198.49 ns 
58 132.38 ns  191 319.58 Sun  319 357.90 SB 
60 183.32 ns  192 135.86 ns  320 111.94 ns 
61 14.95 Sun  193 240.87 ns  322 264.80 ns 
62 30.01 Sun  194 143.64 ns  324 89.92 90 
65 137.91 ns  196 172.17 ns  325 226.04 ns 
66 174.29 ns  198 143.66 ns  326 218.11 ns 
67 314.48 Sun  199 167.98 ns  328 46.09 Sun 
68 359.58 SB  200 122.61 ns  329 183.68 ns 
69 320.01 Sun  201 333.78 Sun  331 293.84 Sun 
71 130.27 ns  203 92.71 NG  332 68.48 Sun 
72 163.31 ns  205 123.57 ns  333 201.78 ns 
74 6.58 Sun  206 114.00 ns  335 189.94 ns 
75 311.73 Sun  207 67.42 Sun  337 317.98 Sun 
76 157.15 ns  208 195.14 ns  338 352.55 SB 
79 266.48 NG  210 227.93 ns  339 124.95 ns 
80 207.64 ns  211 317.25 Sun  340 249.61 ns 
81 40.37 Sun  212 341.78 Sun  342 10.62 Sun 
82 265.42 NG  214 206.00 ns  343 109.27 ns 
83 145.49 ns  215 24.94 Sun  345 241.16 ns 
86 326.19 Sun  216 53.75 Sun  346 50.81 Sun 
87 157.75 ns  218 164.89 ns  347 63.91 Sun 
88 301.23 Sun  220 200.56 ns  348 328.55 Sun 
89 170.63 ns  221 196.71 ns  350 3.72 Sun 
90 203.42 ns  222 216.45 ns  351 100.45 ns 
91 116.72 NG  223 244.85 ns  353 234.28 ns 
92 146.91 ns  225 355.83 SB  354 28.52 Sun 
94 263.42 NG  227 289.20 Sun  356 147.83 NG 
96 302.27 Sun  228 92.99 ns  360 91.97 ns 
97 15.22 Sun  229 337.78 Sun  362 150.15 ns 
98 233.76 ns  231 9.79 Sun  366 110.13 ns 

100 354.48 SB  232 100.69 ns  370 83.88 90 
102 33.81 Sun  233 126.39 ns  372 315.40 NG 
103 71.03 Sun  235 84.59 90  374 18.81 Sun 
104 87.83 90  237 228.87 ns  380 278.60 -90 
106 174.79 ns  239 10.84 Sun  382 344.80 Sun 
108 216.29 ns  240 314.37 Sun  386 313.63 Sun 
109 247.07 ns  241 269.21 NG  390 294.29 Sun 
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seq# Azimuth Sun?  seq# Azimuth Sun?  seq# Azimuth Sun? 
110 6.64 Sun  242 229.15 ns  394 255.07 ns 
111 196.31 ns  243 13.82 Sun  396 143.14 NG 
113 260.38 Lamps  245 131.64 ns  398 204.33 ns 
115 16.16 Sun  246 154.76 ns  402 176.09 ns 
117 270.08 Lamps  248 286.19 Sun  404 163.68 ns 
118 191.17 ns  249 75.53 90  412 278.83 -90 
120 336.12 Sun  250 293.06 Sun  414 289.83 Sun 
122 22.09 Sun  252 317.64 Sun  418 311.63 Sun 
123 91.64 NG  253 31.60 Sun  420 322.48 Sun 
124 215.80 ns  254 53.39 Sun  424 344.08 Sun 
127 55.43 Sun  256 45.61 Sun  428 5.39 Sun 
128 313.60 Sun  257 171.47 ns  432 25.93 Sun 
129 120.44 ns  258 206.88 ns  436 48.08 Sun 
130 162.67 ns  260 349.60 SB  440 68.24 Sun 
131 219.22 ns  262 33.65 Sun  442 72.57 Sun 
132 288.24 Sun  263 304.90 Sun     
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Appendix 22 - Relative Spatial Response of ULV and DLV 
 

The relative spatial responses of the ULV and DLV systems were measured at room 
temperature.  An 8-inch diameter spherical mirror was used to produce a collimated 
beam of light.  The DISR sensor head was mounted on an altitude-azimuth adjustable 
mount with either the ULV or DLV window centered on the axes of rotation of the mount.   
 
We turned the mount under computer control and collected data from the violet 
photometers at a wide range of angles relative to the outward normal of the ULV and 
DLV diffusers.  The coordinates of the altitude-azimuth mount were converted to local 
azimuth and zenith angle in the sensor head coordinate system.  The resulting 
measurements were interpolated to fill in the grid to one degree spacing in azimuth and 
zenith angle.  A small amount of smoothing was done during the interpolation to remove 
artifacts caused by non-uniform stepping of the altitude-azimuth mount.   
 
The resulting relative spatial response of the ULV and DLV (each normalized to unity at 
the direction of peak response) are plotted in Figs. 24 and 25 of the calibration report.  
This appendix contains the measurements in a tabular format, normalized to 10,000 
maximum.   
 
AZ is the azimuth relative to the center of the Sensor Head (+Z axis), positive being 
Counter-Clockwise as viewed from above.   
 
ZA is the Zenith Angle (from SH +X axis). 

 
Table 1a 

Relative Spatial Response of ULV 

AZ    
ZA 
=1 

ZA 
=2 

ZA 
=3 

ZA 
=4 

ZA = 
5 

ZA = 
6 

ZA = 
7 

ZA = 
8 

ZA = 
9 

ZA = 
10 

ZA = 
11 

ZA = 
12 

ZA = 
13 

ZA = 
14 

ZA = 
15 

-90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-89 0 0 0 0 0 0 0 1 12 28 5 1 0 4 0 
-88 0 0 0 0 0 0 0 1 17 46 17 5 0 5 0 
-87 0 0 0 0 0 0 0 1 23 113 62 20 3 9 0 
-86 0 0 0 0 0 0 0 2 45 131 75 24 4 10 0 
-85 0 0 0 0 0 6 0 2 50 147 89 39 6 13 0 
-84 0 0 0 0 0 7 0 2 55 213 136 44 7 14 0 
-83 0 0 0 0 0 9 0 2 75 228 150 49 10 16 0 
-82 0 0 0 0 0 10 0 3 79 244 200 66 11 16 44 
-81 0 0 0 0 0 11 0 3 83 304 215 72 39 93 131 
-80 0 0 0 0 0 19 0 3 100 318 231 122 105 173 387 
-79 0 0 0 0 0 20 0 3 103 330 309 173 310 413 474 
-78 0 0 0 0 0 22 0 3 106 382 346 336 374 491 730 
-77 0 0 0 0 0 24 0 3 120 396 459 386 438 728 818 
-76 0 0 0 0 0 26 0 3 131 409 495 436 638 804 1074 
-75 0 0 0 0 0 35 0 9 143 475 530 593 700 1037 1191 
-74 0 0 0 0 0 38 0 18 154 487 637 640 875 1078 1450 
-73 0 0 0 0 0 40 4 27 212 497 671 793 930 1301 1541 
-72 0 0 0 0 0 43 8 36 222 560 750 833 1113 1367 1800 
-71 0 0 0 0 0 46 11 76 231 499 846 873 1164 1584 1891 
-70 0 0 0 0 0 59 15 84 229 509 875 1009 1340 1647 2151 
-69 0 0 0 0 0 61 26 81 234 571 903 1046 1388 1855 2172 
-68 0 0 0 0 0 63 24 113 239 579 991 1173 1436 1850 2405 
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AZ    
ZA 
=1 

ZA 
=2 

ZA 
=3 

ZA 
=4 

ZA = 
5 

ZA = 
6 

ZA = 
7 

ZA = 
8 

ZA = 
9 

ZA = 
10 

ZA = 
11 

ZA = 
12 

ZA = 
13 

ZA = 
14 

ZA = 
15 

-67 0 0 0 0 0 65 24 117 281 587 1017 1206 1546 2044 2470 
-66 0 0 0 0 0 28 24 122 284 646 1096 1203 1584 2094 2744 
-65 0 0 0 0 0 24 24 126 286 652 1002 1310 1734 2284 2853 
-64 0 0 0 0 0 21 26 151 287 589 1004 1332 1767 2357 3084 
-63 0 0 0 0 0 18 24 153 319 644 1061 1429 1800 2331 3167 
-62 0 0 0 0 0 15 23 155 303 648 1060 1446 1867 2569 3472 
-61 0 0 0 0 1 12 22 122 310 651 1058 1427 1901 2620 3544 
-60 0 0 0 0 1 9 17 137 349 702 1109 1511 2063 2836 3661 
-59 0 0 0 0 2 6 29 134 354 703 1027 1537 2090 2740 3709 
-58 0 0 0 0 2 3 30 132 359 593 1028 1562 1999 2926 3950 
-57 0 0 0 0 2 0 32 129 364 584 1085 1678 2130 2948 3985 
-56 0 0 1 0 2 0 33 125 336 612 1086 1540 2140 2968 3998 
-55 0 0 1 0 3 0 30 129 331 599 997 1531 2252 2953 4011 
-54 0 0 1 0 3 0 31 72 326 586 1040 1590 2172 2956 4021 
-53 0 0 1 0 3 0 31 64 320 569 1031 1573 2186 3080 3964 
-52 0 0 1 0 2 0 32 56 333 567 1022 1436 2295 2886 3954 
-51 0 0 1 0 2 0 11 47 251 564 1012 1484 2303 2870 4085 
-50 0 0 1 0 2 0 7 36 240 562 854 1468 2065 2958 3823 
-49 0 0 1 0 2 0 5 25 228 580 817 1450 2100 2933 3792 
-48 0 0 1 0 1 4 3 18 224 476 779 1344 2051 2807 3880 
-47 0 0 1 0 1 5 1 17 208 457 753 1318 1833 2899 3592 
-46 0 0 1 0 1 5 0 12 104 438 700 1291 1860 2890 3675 
-45 0 0 1 0 0 6 0 10 85 427 694 1060 1822 2529 3626 
-44 0 0 1 0 0 7 0 8 66 307 689 995 1610 2521 3435 
-43 0 0 1 0 0 8 0 0 46 283 585 929 1614 2238 3506 
-42 0 0 2 0 0 8 0 0 25 259 554 809 1567 2191 3139 
-41 0 0 1 0 0 5 0 0 9 237 523 823 1231 2230 3049 
-40 0 0 1 0 0 4 6 0 6 111 491 815 1169 1967 3060 
-39 0 0 1 0 0 3 7 0 4 83 349 806 1075 1912 2738 
-38 0 0 1 2 0 2 9 0 1 56 314 647 945 1926 2665 
-37 0 0 1 2 0 1 11 0 0 13 279 601 941 1463 2429 
-36 0 0 1 2 0 1 12 0 0 10 130 555 986 1332 2347 
-35 0 0 1 2 0 0 14 0 0 6 96 376 794 1203 2263 
-34 0 0 1 3 0 0 6 8 0 2 60 330 739 1200 1731 
-33 0 0 0 3 0 0 5 10 0 0 14 290 682 1196 1544 
-32 0 0 0 3 0 0 3 12 0 0 9 123 482 949 1409 
-31 0 0 0 3 0 0 2 14 0 0 4 77 418 904 1405 
-30 0 0 0 2 3 0 0 7 8 0 0 17 198 621 1185 
-29 0 0 0 2 3 0 0 6 10 0 0 11 136 537 1080 
-28 0 0 0 2 3 0 0 4 12 0 0 4 71 453 739 
-27 0 0 0 2 4 0 0 2 14 0 0 0 19 186 633 
-26 0 0 0 1 4 0 0 0 6 9 0 0 9 98 536 
-25 0 0 0 1 5 0 0 0 4 11 0 0 0 23 205 
-24 0 0 0 1 6 4 0 0 2 14 7 0 0 10 95 
-23 0 0 0 0 3 5 0 0 0 6 10 0 0 0 23 
-22 0 0 0 0 2 6 0 0 0 3 13 11 0 0 6 
-21 0 0 0 0 2 7 0 0 0 1 7 16 0 0 0 
-20 0 0 0 0 1 8 6 0 0 0 5 21 18 0 0 
-19 0 0 0 0 1 4 7 0 0 0 2 10 26 0 0 
-18 0 0 0 0 0 3 8 6 0 0 0 6 17 29 0 
-17 0 0 0 0 0 2 9 7 0 0 0 0 10 39 32 
-16 0 0 0 0 0 1 4 9 6 0 0 0 2 15 44 
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AZ    
ZA 
=1 

ZA 
=2 

ZA 
=3 

ZA 
=4 

ZA = 
5 

ZA = 
6 

ZA = 
7 

ZA = 
8 

ZA = 
9 

ZA = 
10 

ZA = 
11 

ZA = 
12 

ZA = 
13 

ZA = 
14 

ZA = 
15 

-15 0 0 0 0 0 1 3 10 8 0 0 0 0 4 15 
-14 0 1 0 0 0 0 2 5 10 8 0 0 0 0 4 
-13 0 1 0 0 0 0 1 3 12 10 7 0 0 0 0 
-12 0 1 0 0 0 0 0 2 5 12 9 6 0 0 0 
-11 0 1 0 0 0 0 0 0 3 6 12 8 5 0 0 
-10 0 1 0 0 0 0 0 0 1 3 5 10 7 4 0 
-9 0 1 1 0 0 0 0 0 0 1 2 4 9 6 4 
-8 0 1 1 0 0 0 0 0 0 0 0 1 2 3 6 
-7 0 1 2 2 0 0 0 0 0 0 0 0 0 1 2 
-6 0 1 2 3 0 0 0 0 0 0 0 0 0 0 0 
-5 0 1 2 3 4 0 0 0 0 0 0 0 0 0 0 
-4 0 1 2 3 4 5 10 0 0 0 0 0 0 0 0 
-3 0 1 2 4 5 6 13 24 33 0 0 0 0 0 0 
-2 0 1 2 4 6 7 16 30 43 54 49 33 19 6 0 
-1 0 1 3 4 6 8 19 37 54 70 64 44 25 7 1 
0 0 1 3 5 7 9 30 51 72 92 69 55 23 0 2 
1 0 1 2 2 3 4 12 19 25 31 20 12 5 0 1 
2 0 1 1 2 3 3 9 13 15 16 6 2 0 0 0 
3 0 1 1 2 2 2 6 6 5 0 0 0 0 0 0 
4 0 1 1 1 1 1 3 0 0 0 0 0 0 0 16 
5 0 1 1 1 1 0 0 0 0 0 0 0 0 0 28 
6 0 0 1 1 0 0 0 0 0 0 0 0 0 0 125 
7 0 0 1 0 0 0 0 0 0 0 0 0 92 94 166 
8 0 0 0 0 0 0 0 0 0 0 111 123 127 125 736 
9 0 0 0 0 0 0 0 0 0 112 150 160 556 727 977 

10 0 0 0 0 0 0 0 0 87 148 189 561 735 945 1487 
11 0 0 0 0 0 0 0 57 112 184 534 703 912 1402 1636 
12 0 0 0 0 0 0 0 74 138 461 643 844 1314 1537 2071 
13 0 0 0 0 0 0 38 90 334 540 752 1205 1431 1944 2214 
14 0 0 0 0 0 0 47 107 388 619 1080 1306 1802 2072 2432 
15 0 0 0 0 0 22 56 242 442 897 1166 1643 1913 2238 2490 
16 0 0 0 0 0 26 65 275 495 965 1471 1738 2052 2220 2998 
17 0 0 0 0 0 30 130 307 709 1032 1551 1790 2023 2736 3212 
18 0 0 0 0 16 35 146 339 757 1285 1590 1828 2038 2935 3647 
19 0 0 0 0 19 39 161 495 805 1270 1642 1834 2637 3367 3769 
20 0 0 0 0 21 71 176 526 930 1324 1638 2316 2813 3470 4141 
21 0 0 0 0 24 76 272 495 967 1339 1635 2471 3158 3572 4256 
22 0 0 0 0 26 82 237 521 1004 1324 2110 2625 3244 3899 4602 
23 0 0 0 11 29 87 251 655 1009 1310 2245 2912 3465 3914 4738 
24 0 0 0 12 50 84 264 677 991 1674 2379 2914 3539 4260 5023 
25 0 0 0 14 53 145 277 698 972 1774 2513 3166 3612 4359 5075 
26 0 0 0 15 49 154 359 719 954 1874 2555 3225 3873 4618 5341 
27 0 0 0 16 52 164 368 651 1269 1988 2596 3283 3940 4670 5316 
28 0 0 0 18 54 173 377 629 1233 2015 2794 3464 4192 4813 5391 
29 0 0 0 15 56 183 386 608 1298 2040 2827 3503 4148 4872 5658 
30 0 0 0 16 58 192 395 497 1360 2064 2858 3426 4201 4930 5723 
31 0 0 5 24 98 250 306 757 1491 2214 2800 3694 4408 5157 6058 
32 0 0 5 25 103 258 278 798 1503 2231 2799 3745 4451 5086 6181 
33 0 0 6 26 108 265 263 838 1514 2102 2796 3936 4530 5462 6239 
34 0 0 4 26 112 247 248 878 1485 2145 3012 3788 4560 5560 6206 
35 0 0 4 27 117 252 399 965 1487 2130 3039 3796 4588 5655 6192 
36 0 0 4 27 121 218 431 841 1487 2114 2896 3928 4918 5486 6216 
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AZ    
ZA 
=1 

ZA 
=2 

ZA 
=3 

ZA 
=4 

ZA = 
5 

ZA = 
6 

ZA = 
7 

ZA = 
8 

ZA = 
9 

ZA = 
10 

ZA = 
11 

ZA = 
12 

ZA = 
13 

ZA = 
14 

ZA = 
15 

37 0 0 5 28 135 208 463 838 1487 2098 3016 3927 4857 5444 6238 
38 0 0 5 28 137 198 494 833 1481 2121 3011 3924 4922 5544 6229 
39 0 0 5 44 139 188 478 887 1456 2133 3006 3953 4878 5402 6235 
40 0 0 5 45 141 178 503 878 1271 2144 2913 3976 4832 5404 6401 
41 0 0 6 47 143 168 561 869 1240 2231 2897 3996 4565 5507 6263 
42 0 0 3 34 144 242 563 808 1364 2040 2879 3794 4629 5335 6274 
43 0 0 2 34 146 255 565 810 1366 2021 2860 3731 4600 5321 6148 
44 0 0 2 34 147 268 567 781 1201 2001 2821 3667 4352 5548 5940 
45 0 0 1 34 125 280 517 765 1199 2049 2814 3602 4397 5337 5931 
46 0 0 1 34 100 292 556 749 1195 1836 2804 3425 4355 5271 5901 
47 0 0 1 35 95 303 554 682 1230 1807 2785 3384 4088 5176 5751 
48 0 0 0 35 91 314 551 667 1203 1776 2518 3343 4263 4849 5726 
49 0 1 1 41 86 302 548 761 1117 1850 2458 3148 4247 4814 5445 
50 0 1 1 40 81 299 545 769 1111 1620 2397 3097 4004 4748 5358 
51 0 1 1 39 76 295 484 777 1104 1589 2186 3045 3879 4446 5252 
52 0 1 1 16 71 292 468 713 1145 1556 2137 2770 3780 4376 4931 
53 0 1 1 14 66 288 456 716 1061 1523 2087 2911 3450 4315 4834 
54 0 1 0 12 73 284 443 719 1051 1425 2035 2883 3348 4000 4463 
55 0 2 0 10 73 229 430 761 1041 1404 1766 2629 3322 3914 4355 
56 0 2 0 8 72 223 367 679 1030 1383 1753 2596 3015 3610 4246 
57 0 2 0 6 71 233 355 669 981 1288 1694 2449 2939 3520 3924 
58 0 2 0 4 71 226 342 659 967 1269 1592 2121 2627 3429 3830 
59 0 2 0 2 70 219 330 648 952 1295 1576 2020 2579 3116 3538 
60 0 2 0 0 69 212 368 636 937 1280 1724 1919 2495 3027 3444 
61 0 1 0 0 21 149 298 550 826 1187 1646 1760 2181 2724 3136 
62 0 1 0 1 18 140 290 578 807 1171 1649 1746 2096 2633 3041 
63 0 1 0 1 14 132 282 565 864 1155 1650 1716 1921 2339 2755 
64 0 1 0 1 11 123 273 551 766 1061 1562 1580 1877 2278 2660 
65 0 1 0 1 7 114 191 462 752 1093 1559 1546 1833 2193 2375 
66 0 1 0 1 0 46 180 448 737 1076 1431 1401 1661 1994 2282 
67 0 1 0 1 0 45 169 433 722 982 1297 1364 1614 1939 2060 
68 0 1 0 1 0 35 158 418 631 964 1250 1322 1450 1743 1994 
69 0 1 0 1 0 25 175 326 617 945 1116 1165 1398 1680 1796 
70 0 1 0 1 0 14 90 277 602 851 1069 1120 1345 1478 1665 
71 0 1 0 1 0 5 76 253 557 832 1024 956 1158 1414 1459 
72 0 1 0 1 0 6 61 142 539 925 889 910 1103 1212 1383 
73 0 1 0 1 0 6 47 116 520 830 786 863 913 1146 1179 
74 0 1 0 1 0 6 33 91 424 813 745 675 856 943 1105 
75 0 1 0 1 0 6 33 65 404 797 604 623 665 898 902 
76 0 0 0 0 0 5 34 51 385 694 561 449 606 700 820 
77 0 0 0 0 0 5 34 46 364 675 519 396 409 637 625 
78 0 0 0 0 0 5 26 41 301 655 373 344 348 439 558 
79 0 0 0 0 0 5 26 36 291 544 330 165 287 376 364 
80 0 0 0 0 0 5 26 30 280 524 270 112 87 178 296 
81 0 0 0 0 0 3 26 26 218 504 248 75 25 114 103 
82 0 0 0 0 0 3 16 22 207 390 226 67 7 42 35 
83 0 0 0 0 0 3 16 19 195 367 178 54 6 42 0 
84 0 0 0 0 0 3 15 16 131 344 158 46 5 31 0 
85 0 0 0 0 0 3 14 13 118 224 114 40 3 30 0 
86 0 0 0 0 0 1 4 10 105 199 95 28 3 18 0 
87 0 0 0 0 0 0 3 8 39 174 77 22 2 17 0 
88 0 0 0 0 0 0 2 5 26 52 35 12 2 4 0 
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AZ    
ZA 
=1 

ZA 
=2 

ZA 
=3 

ZA 
=4 

ZA = 
5 

ZA = 
6 

ZA = 
7 

ZA = 
8 

ZA = 
9 

ZA = 
10 

ZA = 
11 

ZA = 
12 

ZA = 
13 

ZA = 
14 

ZA = 
15 

89 0 0 0 0 0 0 1 3 13 26 18 6 1 2 0 
90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
Table 1b 

Relative Spatial Response of ULV 

AZ   
ZA= 

16 
 ZA= 

1 7 
ZA= 

18 
ZA=  

19 
ZA=  

20 
ZA=  

21 
ZA=  

22 
ZA=  

23 
ZA=  

24 
ZA=  

25 
ZA=  

26 
ZA=  

27 
ZA=  

28 
ZA=  

29 
ZA=  

30 
-90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-89 0 0 1 0 1 0 0 0 1 0 0 0 1 0 0 
-88 1 0 2 0 2 0 0 0 1 0 0 0 1 0 0 
-87 1 0 3 0 2 0 0 0 2 0 0 0 1 0 0 
-86 4 0 4 0 2 0 0 0 2 0 0 4 17 27 35 
-85 6 0 5 0 3 0 2 24 45 61 75 169 169 170 166 
-84 9 0 5 15 48 71 95 225 236 245 250 334 322 314 298 
-83 0 39 81 108 271 287 304 317 428 429 425 500 477 458 492 
-82 61 130 319 338 365 504 513 518 621 614 601 667 633 603 626 
-81 290 373 411 569 588 597 722 720 711 800 778 834 791 750 761 
-80 370 617 648 662 812 814 933 923 906 986 955 1003 951 897 922 
-79 630 708 884 893 905 1032 1026 1126 1103 1174 1155 1195 1137 1131 1134 
-78 728 952 976 1125 1129 1251 1255 1350 1321 1374 1338 1381 1378 1536 1537 
-77 993 1043 1212 1252 1371 1373 1470 1446 1521 1465 1587 1804 1795 1942 1940 
-76 1095 1155 1319 1494 1600 1599 1687 1655 1760 1764 2015 2227 2212 2348 2345 
-75 1374 1394 1561 1738 1697 1826 1783 1932 2196 2200 2444 2652 2671 2824 2797 
-74 1628 1471 1804 1840 1928 2063 2089 2369 2398 2680 2911 2904 3094 3249 3401 
-73 1720 1710 1899 2087 2178 2257 2557 2839 2868 3119 3345 3334 3520 3675 3816 
-72 1976 1799 2143 2355 2387 2723 2997 3039 3308 3558 3780 3765 3947 4157 4270 
-71 2068 2108 2427 2534 2823 3160 3191 3479 3748 3996 4272 4247 4429 4591 4716 
-70 2325 2338 2592 2962 3259 3341 3632 3921 4231 4480 4493 4685 4867 5042 5161 
-69 2445 2631 3017 3384 3438 3770 4159 4403 4675 4692 4944 5124 5369 5552 5709 
-68 2733 3050 3181 3544 3973 4239 4628 4848 4882 5135 5441 5615 5813 6003 6177 
-67 2878 3213 3605 3996 4443 4679 4844 5048 5375 5623 5865 6050 6256 6454 6704 
-66 3286 3691 3933 4166 4650 4865 5323 5539 5811 6036 6276 6483 6756 6964 7161 
-65 3486 3843 4059 4596 5131 5345 5734 5976 6211 6448 6736 7072 7197 7414 7682 
-64 3921 4258 4430 5026 5520 5786 6151 6361 6656 6907 7156 7562 7694 7923 8077 
-63 4081 4409 4718 5230 5666 5971 6326 6702 6838 7099 7408 7961 8132 8330 8289 
-62 4531 4854 5175 5658 6064 6571 6691 7142 7230 7550 7824 8127 8765 8523 8435 
-61 4509 5003 5371 5824 6519 6976 7052 7505 7663 7951 8237 8567 8881 8652 8631 
-60 4849 5413 5833 6133 6653 7175 7246 7620 8048 8392 8693 8887 8935 8778 8767 
-59 4918 5559 6289 6506 6978 7419 7600 7933 8442 8786 9064 9032 8986 8900 8946 
-58 5226 6155 6443 6621 7142 7501 7951 8308 8913 8965 9156 9127 9111 9103 9073 
-57 5042 6346 6853 7175 7459 7803 8353 8668 9214 9299 9238 9257 9212 9198 9185 
-56 5302 6829 6991 7310 7895 8129 8782 8850 9290 9367 9351 9307 9344 9300 9294 
-55 5326 6615 7267 7595 8107 8258 8971 9200 9480 9683 9425 9423 9396 9453 9281 
-54 5288 6853 7571 7702 8617 8598 9023 9801 9531 9643 9493 9501 9514 9541 9348 
-53 5287 6829 7914 7985 8483 8910 9314 9908 9581 9622 9679 9601 9596 9556 9335 
-52 5468 6664 8081 8104 8687 9250 9440 9786 9626 9652 9746 9660 9678 9530 9316 
-51 5146 6625 8034 8375 8762 9322 9670 9712 9848 9678 9738 9724 9645 9479 9330 
-50 5124 6438 8005 8703 9041 9298 9646 9686 9931 9737 9740 9759 9629 9448 9281 
-49 5306 6388 7816 9063 9143 9621 9420 9691 9824 9777 9805 9746 9590 9452 9252 
-48 4949 6500 7751 9247 9409 9647 9327 9619 9792 9914 9838 9730 9596 9398 9220 
-47 5026 6260 7682 9125 9727 9515 9378 9555 9738 9953 9824 9668 9622 9360 9223 
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AZ   
ZA= 

16 
 ZA= 

1 7 
ZA= 

18 
ZA=  

19 
ZA=  

20 
ZA=  

21 
ZA=  

22 
ZA=  

23 
ZA=  

24 
ZA=  

25 
ZA=  

26 
ZA=  

27 
ZA=  

28 
ZA=  

29 
ZA=  

30 
-46 4664 6255 7436 9089 10000 9423 9313 9344 9722 9863 9813 9649 9527 9434 9169 
-45 4607 5978 7356 8825 9755 9242 9178 9261 9523 9769 9765 9596 9438 9506 9139 
-44 4680 5844 7337 8726 9398 9304 9001 9100 9309 9683 9699 9568 9419 9309 9323 
-43 4332 5831 7358 8335 8837 9117 8797 8773 9248 9441 9577 9558 9368 9211 9264 
-42 4386 5430 6946 8102 8456 8751 8567 8555 8847 9253 9533 9468 9323 9218 9146 
-41 4083 5342 6725 7793 7890 8396 8437 8244 8594 9185 9353 9382 9299 9205 9136 
-40 4018 5069 6163 7721 7553 7881 7901 7970 8521 8962 9198 9310 9252 9240 9149 
-39 3721 4970 6111 6841 7347 7531 7701 7695 8367 8796 9107 9272 9248 9227 9213 
-38 3618 4687 5583 6416 7199 7047 7112 7458 8313 8810 9093 9073 9239 9204 9216 
-37 3513 4574 5347 5871 6450 6781 6915 7469 8382 8681 9054 9147 9046 9210 9161 
-36 3237 4139 4841 5622 6101 6756 6433 7114 8056 8855 9076 9197 8897 9205 9163 
-35 3134 4107 4662 5139 5512 6052 6428 6791 7679 8983 9094 9030 8918 8833 9177 
-34 2755 3635 4155 4662 5333 5630 6432 6637 7489 8564 9621 8878 8687 8715 9027 
-33 2722 3475 3991 4447 4885 5180 5720 6486 6975 7948 8985 8792 8243 8368 8771 
-32 2054 2999 3533 3998 4399 4727 5200 5900 6610 7384 8141 8250 8024 7759 7949 
-31 1820 2845 3348 3832 4231 4573 5028 5599 6442 7116 7575 7659 7272 7289 7291 
-30 1614 2043 2902 3365 3805 4173 4594 5100 5746 6520 6810 6899 6892 6790 6694 
-29 1635 1712 2743 3202 3612 3981 4152 4610 5166 5812 6087 6028 6185 6091 6553 
-28 1326 1500 1686 2766 3188 3560 3942 4383 4929 5117 5389 5640 5366 5303 5820 
-27 1188 1548 1244 1758 2764 3131 3490 3891 4362 4707 4650 4941 5175 4775 5263 
-26 785 1239 1400 1227 2580 2921 3040 3406 3824 4107 4249 4040 4338 4856 4768 
-25 636 1090 1517 1202 1183 2488 2818 3165 3304 3516 3688 3769 3527 4044 4781 
-24 269 661 1102 1396 1093 1407 2378 2698 3028 2905 2975 3250 3271 3384 3983 
-23 154 512 669 1104 1310 925 1541 2249 2536 2708 2535 2508 2727 2992 3440 
-22 32 185 508 936 1075 1273 1252 1624 2078 2250 2155 2166 2070 2347 3058 
-21 13 75 194 486 905 1022 1258 1452 1567 1771 1951 1836 1885 1916 2211 
-20 0 18 92 185 472 857 952 1232 1149 1200 1506 1404 1649 2041 2010 
-19 0 0 20 98 191 462 794 869 1034 884 781 757 1318 1709 1934 
-18 0 0 0 21 97 187 445 544 732 852 663 295 494 1362 1566 
-17 0 0 0 0 19 84 171 414 410 540 501 509 389 292 648 
-16 28 0 0 0 0 14 35 134 168 270 242 337 436 549 441 
-15 39 25 0 0 0 0 5 25 83 106 128 108 167 392 500 
-14 13 33 22 0 0 0 0 0 11 28 69 61 42 95 160 
-13 2 9 13 18 10 0 0 0 0 0 11 25 64 53 38 
-12 0 0 5 8 15 7 2 0 0 0 0 0 7 18 29 
-11 0 0 0 1 3 3 3 2 4 0 0 0 0 0 0 
-10 0 0 0 0 0 0 0 2 7 9 10 0 0 0 0 
-9 4 0 0 0 0 0 0 0 2 4 8 15 9 5 2 
-8 6 5 5 0 0 0 0 0 0 0 0 2 2 2 0 
-7 3 8 8 7 6 0 0 0 0 0 0 0 0 0 0 
-6 1 2 3 4 9 9 8 8 8 0 0 0 0 0 0 
-5 0 0 1 1 2 3 4 6 15 16 17 17 15 13 11 
-4 0 0 0 0 0 0 0 1 2 4 6 7 8 9 11 
-3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-1 2 26 65 68 47 27 8 9 26 42 57 54 38 22 7 
0 4 61 118 89 59 30 0 29 57 86 115 86 57 29 0 
1 1 17 27 13 7 2 0 6 8 10 10 1 0 0 0 
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3 0 0 0 0 110 107 102 146 241 347 464 516 514 510 502 
4 55 103 158 183 179 172 161 256 442 642 856 897 837 768 693 
5 84 151 390 404 342 265 173 276 1104 1365 1612 1666 1661 1658 1656 
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6 236 356 487 492 977 1013 1060 1283 1543 2069 2278 2328 2297 2262 2224 
7 293 952 1185 1288 1350 1729 1737 1882 2101 2322 2845 2901 2864 2822 2777 
8 983 1233 1484 1904 1925 1942 1953 2383 2620 2860 3102 3457 3414 3368 3318 
9 1243 1779 2004 2107 2431 2440 2443 2866 3120 3377 3636 3996 3950 3901 3849 

10 1719 1955 2502 2614 2633 2925 2919 3070 3602 3875 4152 4518 4471 4421 4368 
11 2176 2429 2687 3110 3121 3124 3382 3527 3810 4355 4647 4762 4975 4927 4876 
12 2333 2599 3130 3302 3600 3593 3577 3966 4263 4814 5121 5292 5615 5627 5647 
13 2635 2944 3299 3787 3791 4049 4056 4333 4644 4958 5642 5916 6060 5986 5903 
14 2727 3453 3762 4296 4291 4274 4490 4506 5206 5566 6021 6263 6424 6392 6360 
15 3212 3601 4217 4483 4748 4718 5042 5098 5553 5835 6356 6666 6641 6838 6817 
16 3421 4046 4380 4949 4932 5294 5307 5347 5629 6178 6532 7085 7069 7197 7151 
17 3856 4195 4814 5131 5522 5680 5545 5626 5981 6545 6909 7368 7428 7349 7234 
18 3991 4607 4969 5725 5899 5779 5887 5836 6263 6811 7157 7504 7479 7317 7181 
19 4382 4748 5523 6110 6065 6216 6335 6201 6584 6938 7309 7501 7428 7254 7121 
20 4510 5273 5808 6149 6470 6620 6502 6547 6708 7132 7379 7460 7364 7197 7084 
21 4945 5554 5895 6535 6890 6790 6852 6842 6964 7288 7437 7444 7349 7161 7025 
22 5109 5630 6253 6928 7061 7143 7086 7016 7192 7442 7474 7450 7274 7133 6969 
23 5358 5956 6383 7064 7419 7377 7221 7251 7450 7591 7548 7379 7203 7073 6936 
24 5425 6073 6747 7380 7636 7421 7367 7461 7668 7651 7484 7336 7168 7039 6898 
25 5751 6351 7100 7508 7628 7482 7491 7621 7724 7619 7444 7276 7144 7011 6826 
26 5789 6458 7246 7523 7608 7525 7538 7658 7676 7556 7386 7254 7119 6952 6786 
27 6107 6939 7356 7506 7609 7544 7595 7620 7602 7498 7392 7243 7060 6885 6728 
28 6200 7098 7346 7542 7592 7542 7566 7554 7523 7505 7345 7170 6995 6826 6684 
29 6748 7139 7437 7613 7571 7513 7524 7513 7493 7450 7282 7108 6964 6799 6649 
30 6768 7137 7483 7638 7596 7475 7469 7454 7481 7383 7249 7078 6918 6741 6617 
31 6825 7354 7646 7693 7532 7426 7416 7485 7384 7319 7195 7038 6905 6746 6582 
32 6798 7425 7722 7709 7513 7404 7381 7514 7330 7288 7204 7059 6863 6693 6526 
33 6994 7684 7797 7610 7486 7377 7511 7334 7260 7217 7183 6984 6809 6666 6530 
34 6887 7771 7825 7589 7443 7483 7367 7240 7201 7174 7110 6953 6782 6636 6458 
35 7087 7895 7710 7548 7431 7558 7267 7217 7176 7102 7031 6901 6745 6599 6421 
36 7116 7756 7664 7502 7547 7381 7200 7157 7126 7065 7002 6912 6716 6537 6370 
37 7094 7575 7614 7502 7604 7291 7161 7108 7063 6999 6937 6871 6693 6547 6354 
38 7092 7471 7615 7587 7426 7243 7147 7080 6999 6941 6901 6807 6667 6498 6370 
39 7089 7243 7565 7644 7354 7197 7140 7030 6976 6914 6833 6743 6643 6480 6311 
40 6778 7188 7433 7501 7287 7190 7139 6979 6920 6913 6794 6716 6595 6430 6285 
41 6691 6990 7470 7427 7281 7204 7062 6965 6899 6831 6732 6657 6583 6404 6238 
42 6648 6934 7454 7345 7230 7237 7002 6917 6930 6786 6676 6612 6518 6417 6205 
43 6484 6913 7101 7330 7222 7117 6988 6902 6836 6727 6654 6551 6460 6371 6208 
44 6435 6756 6984 7130 7300 7074 6936 6492 6811 6675 6627 6522 6404 6301 6180 
45 6269 6721 6727 7055 7352 7014 6921 6575 6723 6656 6562 6466 6381 6250 6162 
46 6221 6401 6654 6921 7149 7000 6573 6694 6670 6649 6532 6414 6315 6236 6115 
47 6174 6300 6413 6888 6947 6944 6436 6724 6646 6574 6478 6393 6268 6184 6095 
48 5998 6157 6338 6586 6820 6928 6636 6702 6663 6530 6427 6336 6253 6132 6038 
49 5853 5963 6262 6461 6607 6548 6736 6644 6685 6460 6395 6289 6203 6114 5986 
50 5643 5890 6149 6209 6478 6455 6711 6620 6545 6429 6362 6274 6153 6060 5934 
51 5556 5643 6109 6070 6261 6429 6689 6696 6484 6360 6354 6206 6134 6009 5917 
52 5418 5567 5761 5857 6201 6279 6486 6728 6405 6335 6246 6165 6086 5994 5863 
53 5118 5413 5642 5726 6034 6188 6386 6530 6373 6376 6184 6100 6009 5944 5780 
54 5011 5370 5396 5510 5828 5960 6251 6456 6308 6407 6111 6020 5962 5892 5748 
55 4668 5119 5260 5423 5588 5687 6199 6160 6274 6190 6042 5974 5876 5841 5729 
56 4564 4896 5049 5093 5460 5589 5818 5918 6238 6077 5999 5888 5842 5780 5694 
57 4270 4566 4915 4980 5186 5357 5533 5767 6180 6037 5914 5856 5751 5773 5607 
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58 4194 4427 4624 4745 4959 5212 5344 5523 5739 5803 5868 5766 5698 5614 5529 
59 3914 4062 4510 4667 4817 5147 5105 5347 5437 5682 5793 5715 5765 5499 5466 
60 3828 3953 4069 4396 4588 4779 4865 5135 5254 5428 5559 5620 5805 5438 5362 
61 3540 3660 3752 4085 4491 4642 4714 5059 5004 5131 5257 5425 5511 5356 5296 
62 3339 3551 3611 3969 4251 4372 4473 4648 4711 4875 4998 5282 5410 5293 5187 
63 3029 3222 3300 3678 3984 4046 4230 4366 4459 4579 4739 5205 5102 5185 5117 
64 2910 3114 3257 3524 3887 3922 4172 4187 4341 4455 4571 4785 4837 4944 5004 
65 2608 2824 2995 3237 3492 3637 3911 3939 4048 4159 4311 4467 4530 4634 4776 
66 2466 2716 2906 2951 3184 3318 3544 3667 3796 3904 4089 4120 4266 4368 4465 
67 2178 2326 2606 2835 3044 3196 3244 3354 3529 3648 3834 3859 3962 4062 4197 
68 2074 2207 2321 2587 2742 2915 3100 3228 3220 3346 3567 3597 3699 3797 3956 
69 1861 1932 2210 2487 2429 2660 2806 2954 3092 3079 3220 3299 3435 3532 3699 
70 1764 1664 1926 2213 2312 2392 2498 2651 2822 2950 2945 3040 3137 3232 3363 
71 1569 1640 1815 1936 2033 2284 2225 2382 2525 2672 2804 2782 2880 2969 3078 
72 1498 1449 1604 1756 1755 2012 2104 2113 2260 2408 2513 2494 2594 2715 2801 
73 1304 1385 1421 1556 1618 1678 1832 1990 1995 2142 2255 2240 2342 2437 2514 
74 1233 1204 1349 1368 1437 1550 1542 1702 1710 1873 1998 1986 2092 2182 2268 
75 1041 1148 1168 1286 1265 1369 1337 1438 1588 1591 1720 1835 1842 1924 1910 
76 752 977 987 1103 1192 1195 1264 1248 1328 1332 1467 1584 1570 1658 1640 
77 675 784 931 924 1022 1024 1103 1092 1158 1133 1214 1335 1324 1413 1398 
78 493 715 753 839 865 935 942 1019 1006 1063 1042 1086 1078 1171 1157 
79 421 532 684 667 697 772 772 853 837 906 900 944 913 932 915 
80 282 463 503 495 628 610 701 699 690 762 748 796 746 736 765 
81 221 281 322 425 458 448 544 546 544 619 610 662 620 616 635 
82 92 100 252 254 289 378 387 394 474 476 472 530 497 496 523 
83 36 31 68 83 218 216 230 242 329 333 335 398 376 377 411 
84 17 0 8 13 47 55 74 172 185 191 198 267 256 259 251 
85 5 0 8 0 10 0 3 20 42 49 61 136 139 142 141 
86 3 0 6 0 7 0 0 0 5 0 0 5 22 24 32 
87 1 0 3 0 7 0 0 0 4 0 0 0 5 0 0 
88 1 0 3 0 4 0 0 0 2 0 0 0 4 0 0 
89 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0 
90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
 

Table 1c 
Relative Spatial Response of ULV 
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-90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-89 0 2 0 0 0 1 0 0 0 0 0 0 0 0 0 
-88 0 3 0 0 0 2 0 0 0 0 0 0 0 0 0 
-87 0 4 0 0 3 14 0 0 0 13 0 0 0 2 0 
-86 41 47 82 71 56 62 0 0 0 23 0 0 0 3 0 
-85 159 196 171 144 111 125 0 0 0 30 0 0 0 4 0 
-84 332 301 261 249 191 165 0 0 0 31 0 0 0 3 0 
-83 452 406 392 325 249 217 0 0 0 25 8 39 62 136 132 
-82 573 513 485 402 334 247 0 52 97 242 253 349 336 374 341 
-81 695 670 580 520 459 425 559 390 533 530 676 665 612 614 542 
-80 846 858 815 921 855 926 935 868 972 929 1021 901 894 859 748 
-79 1287 1244 1346 1292 1371 1284 1433 1215 1293 1334 1275 1228 1194 1145 1173 
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-78 1682 1632 1715 1665 1737 1790 1793 1705 1789 1682 1683 1727 1618 1631 1639 
-77 2079 2195 2083 2200 2155 2204 2260 2112 2154 2206 2231 2121 2131 2124 2103 
-76 2522 2633 2531 2629 2683 2572 2621 2691 2745 2625 2646 2691 2718 2692 2647 
-75 2926 3031 3096 3012 3078 3168 3240 3178 3242 3273 3285 3199 3251 3205 3150 
-74 3332 3431 3511 3627 3596 3684 3757 3731 3847 3864 3708 3564 3723 3661 3613 
-73 3740 3911 4037 4109 4247 4142 4210 4106 4290 4379 4353 4242 4208 4158 4121 
-72 4442 4373 4500 4571 4709 4860 4922 4874 4982 4886 4805 4739 4723 4729 4703 
-71 4902 4836 5031 5134 5245 5325 5385 5371 5289 5286 5218 5164 5081 5098 5273 
-70 5426 5571 5701 5612 5714 5792 5860 5759 5558 5714 5662 5698 5671 5602 5378 
-69 5889 6037 6169 6358 6441 6328 6230 6147 6154 6101 6062 6036 5924 5783 5570 
-68 6351 6573 6712 6792 6678 6582 6573 6504 6470 6409 6558 6316 6087 5874 5753 
-67 6840 7041 7125 7088 6988 6905 6835 6781 6913 7003 6615 6383 6240 6037 5846 
-66 7287 7512 7401 7304 7219 7216 7258 7220 7149 7029 6735 6518 6311 6177 6016 
-65 7786 7696 7600 7584 7514 7541 7510 7493 7248 7020 6883 6638 6448 6262 6112 
-64 7969 7915 7860 7790 7818 7839 7761 7516 7334 7110 6907 6754 6563 6369 6242 
-63 8198 8086 8049 8131 8094 8015 7820 7586 7361 7201 6975 6801 6658 6472 6295 
-62 8357 8337 8292 8327 8319 8078 7809 7658 7440 7228 7083 6826 6696 6566 6398 
-61 8566 8512 8516 8549 8312 8131 7872 7671 7512 7305 7109 6947 6781 6654 6491 
-60 8765 8725 8692 8584 8354 8129 7942 7668 7519 7372 7181 7037 6835 6736 6519 
-59 8908 8881 8817 8566 8391 8152 7942 7748 7578 7434 7240 7107 6930 6746 6537 
-58 9089 9016 8794 8585 8377 8189 7985 7834 7561 7448 7302 7121 6985 6746 6554 
-57 9200 9025 8811 8605 8403 8177 8023 7823 7651 7491 7359 7177 6997 6752 6563 
-56 9200 8992 8822 8585 8412 8204 8063 7867 7730 7478 7412 7187 6979 6762 6575 
-55 9195 8994 8829 8599 8379 8237 8061 7908 7734 7569 7373 7197 6990 6775 6570 
-54 9188 8991 8795 8606 8418 8255 8096 7945 7775 7623 7330 7206 7001 6757 6567 
-53 9134 8953 8794 8576 8446 8289 8128 7979 7813 7628 7385 7191 6973 6763 6490 
-52 9155 8943 8787 8596 8469 8287 8153 7976 7833 7634 7396 7189 6983 6733 6460 
-51 9119 8976 8754 8614 8490 8312 8185 8001 7806 7639 7403 7202 6978 6701 6428 
-50 9094 8975 8767 8649 8479 8335 8210 8020 7841 7645 7411 7209 6981 6669 6396 
-49 9069 8914 8836 8664 8498 8376 8195 8015 7876 7617 7420 7174 6947 6635 6362 
-48 9057 8916 8841 8652 8515 8396 8197 8010 7880 7624 7420 7138 6911 6601 6327 
-47 9037 8922 8819 8745 8532 8407 8199 8015 7858 7730 7383 7101 6875 6565 6304 
-46 9039 8947 8805 8701 8632 8379 8202 8050 7865 7633 7417 7064 6838 6560 6310 
-45 9042 8932 8815 8711 8621 8381 8206 8056 7873 7591 7316 7122 6800 6537 6316 
-44 9060 8939 8825 8723 8576 8473 8241 8064 7870 7552 7268 7046 6771 6540 6350 
-43 9047 8945 8853 8732 8552 8428 8318 8073 7830 7513 7285 7003 6735 6542 6351 
-42 9248 8969 8863 8732 8582 8422 8277 8132 7789 7560 7246 6963 6736 6542 6352 
-41 9122 9114 8873 8735 8586 8429 8265 8055 7843 7519 7235 6931 6734 6541 6351 
-40 9073 9063 8989 8738 8592 8438 8303 8050 7779 7498 7194 6957 6732 6573 6382 
-39 9079 9009 9027 8742 8599 8474 8293 8007 7721 7441 7154 6989 6791 6595 6404 
-38 9172 9000 8890 8867 8633 8486 8250 7964 7679 7453 7186 6983 6784 6589 6397 
-37 9258 9001 8905 8789 8683 8492 8207 7981 7696 7411 7178 6975 6776 6580 6387 
-36 9141 9156 8911 8789 8660 8510 8223 7938 7653 7376 7168 6964 6765 6608 6413 
-35 9122 9044 8959 8821 8695 8464 8181 7895 7611 7364 7197 6992 6791 6616 6423 
-34 9105 8958 8948 8811 8702 8419 8196 7913 7629 7393 7183 7001 6798 6600 6405 
-33 9072 8757 8753 8848 8633 8435 8153 7870 7593 7402 7191 6983 6780 6581 6426 
-32 8371 8651 8478 8583 8657 8334 8110 7827 7646 7428 7214 7006 6801 6601 6405 
-31 7681 7993 8121 8102 8371 8403 8091 7862 7627 7408 7193 6984 6779 6596 6398 
-30 7082 7391 7595 7716 8033 8160 8085 7835 7605 7385 7215 7003 6815 6611 6412 
-29 6752 6808 7027 7318 7764 7975 7971 7845 7583 7406 7189 6995 6786 6581 6381 
-28 6306 6845 6570 6860 7293 7861 7944 7748 7439 7237 7065 7010 6800 6593 6405 
-27 5725 6318 7122 6359 6744 6925 7512 7796 7346 7028 6836 6753 6764 6571 6367 
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-26 5210 5367 6078 6744 6157 6264 6732 7003 7537 7130 6508 6446 6244 6269 6371 
-25 4759 4936 5238 5505 6264 5849 5976 6198 6066 6390 6991 6282 5767 5720 5566 
-24 4709 4689 4718 4815 4729 4970 5203 5414 5376 5514 5337 5528 5721 5181 5079 
-23 3924 4214 4395 4321 4187 4337 4552 4488 4663 4798 4642 4695 4474 4438 4709 
-22 3512 3725 3769 3851 3711 3756 3947 3899 4072 3974 4079 4141 3953 3930 4154 
-21 3112 3292 3284 3284 3096 3133 3118 3311 3476 3394 3499 3367 3402 3214 3829 
-20 1979 2284 2848 2827 2610 2637 2632 2817 2776 2915 2834 2916 2792 2896 3399 
-19 2204 2000 1829 1900 2085 2185 2189 2364 2338 2473 2412 2499 2399 2531 2895 
-18 1972 1948 1848 1602 1577 1593 1767 1765 1913 1884 1996 1936 2003 2139 2607 
-17 1585 1548 1563 1373 1326 1253 1415 1420 1557 1541 1651 1608 1680 1835 2142 
-16 319 612 1203 1043 991 954 1098 1111 1116 1238 1222 1311 1275 1542 1794 
-15 654 484 352 506 666 690 709 831 839 949 944 934 1024 1119 1523 
-14 402 412 508 411 372 476 496 601 613 621 714 710 717 905 975 
-13 49 111 257 243 220 301 320 336 421 433 441 519 533 610 811 
-12 56 51 37 81 109 166 181 195 263 276 287 295 364 353 370 
-11 8 18 27 58 60 62 80 90 99 150 161 170 169 180 141 
-10 0 0 0 4 12 19 25 51 52 52 63 70 67 53 52 
-9 0 0 0 0 0 0 0 1 7 12 17 42 40 36 29 
-8 0 0 0 0 0 0 0 0 0 0 0 0 0 2 5 
-7 0 0 0 0 2 4 6 7 8 8 0 0 0 0 0 
-6 0 0 0 0 0 0 1 2 4 6 9 22 21 18 16 
-5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
-4 20 19 18 17 15 14 13 12 0 0 0 0 0 0 0 
-3 1 2 3 4 5 6 7 8 9 10 10 22 21 21 20 
-2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 15 30 45 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 256 264 271 277 283 288 291 295 297 299 299 300 289 271 251 
3 571 558 544 529 512 494 475 455 433 411 387 817 815 801 784 
4 1184 1204 1221 1236 1256 1282 1306 1330 1579 1573 1567 1558 1520 1467 1413 
5 1923 1910 1895 1878 1874 1875 2112 2106 2098 2088 2076 2063 2016 1951 2096 
6 2474 2455 2434 2410 2401 2651 2655 2660 2665 2671 2678 2827 2740 2638 2539 
7 3015 2992 2965 2936 3172 3166 3155 3138 3116 3088 3269 3237 3169 3079 2986 
8 3547 3520 3490 3457 3678 3662 3644 3622 3811 3777 3740 3700 3626 3815 3751 
9 4069 4039 4007 4213 4186 4165 4140 4442 4419 4388 4349 4412 4318 4200 4073 

10 4581 4551 4518 4875 4877 4873 4859 4882 4802 4723 4842 4775 4683 4572 4627 
11 5257 5271 5282 5322 5242 5193 5357 5306 5250 5383 5310 5232 5142 5135 4995 
12 5700 5624 5780 5745 5710 5889 5834 5773 5828 5735 5642 5548 5383 5208 5035 
13 6087 6062 6265 6235 6202 6290 6197 6097 5955 5814 5669 5496 5345 5171 4978 
14 6560 6539 6667 6616 6563 6396 6247 6072 5921 5771 5598 5452 5304 5130 4960 
15 6935 6891 6810 6677 6503 6350 6198 6020 5871 5704 5566 5433 5253 5076 4884 
16 7072 6981 6806 6658 6480 6330 6143 5997 5856 5687 5542 5374 5233 5053 4887 
17 7073 6929 6748 6601 6406 6256 6094 5951 5780 5637 5470 5330 5169 5016 4855 
18 7014 6872 6669 6516 6360 6221 6046 5901 5731 5590 5425 5287 5128 4978 4794 
19 6937 6782 6627 6489 6313 6171 6026 5856 5715 5549 5412 5252 5117 4957 4796 
20 6914 6791 6614 6437 6292 6118 5975 5806 5667 5503 5367 5209 5076 4877 4719 
21 6866 6738 6560 6383 6239 6066 5924 5757 5593 5457 5292 5143 4996 4878 4705 
22 6809 6685 6507 6331 6218 6046 5876 5739 5592 5450 5280 5129 5001 4851 4706 
23 6787 6660 6486 6311 6167 5995 5860 5727 5534 5371 5240 5087 4960 4812 4650 
24 6726 6600 6435 6260 6117 6002 5795 5615 5512 5354 5225 5073 4924 4800 4650 
25 6664 6546 6415 6305 6106 5934 5758 5597 5466 5310 5157 5031 4884 4739 4615 
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26 6632 6515 6452 6220 6019 5878 5710 5550 5393 5266 5114 4993 4870 4743 4597 
27 6602 6536 6335 6143 6001 5861 5693 5532 5376 5249 5099 4962 4816 4690 4547 
28 6620 6439 6287 6125 5954 5785 5647 5486 5331 5184 5068 4939 4792 4651 4535 
29 6525 6376 6235 6078 5937 5769 5631 5467 5316 5166 5015 4895 4752 4612 4475 
30 6489 6344 6212 6062 5892 5724 5569 5422 5270 5120 4999 4855 4738 4598 4462 
31 6434 6309 6153 6017 5876 5737 5551 5405 5252 5103 4957 4814 4674 4560 4424 
32 6408 6261 6120 5986 5877 5679 5500 5337 5233 5086 4941 4799 4659 4522 4388 
33 6353 6205 6068 6000 5836 5650 5486 5332 5163 5044 4900 4759 4620 4484 4374 
34 6312 6172 6073 5923 5774 5608 5496 5315 5149 5000 4858 4743 4605 4470 4337 
35 6258 6146 6001 5872 5746 5631 5441 5269 5110 4959 4841 4701 4565 4455 4328 
36 6246 6099 5952 5822 5733 5596 5418 5257 5098 4942 4801 4662 4529 4417 4284 
37 6193 6034 5918 5809 5681 5542 5379 5245 5086 4929 4784 4647 4512 4378 4248 
38 6193 5999 5875 5767 5632 5512 5367 5207 5048 4918 4767 4630 4495 4363 4233 
39 6144 6006 5840 5707 5584 5480 5356 5196 5038 4882 4728 4613 4479 4347 4218 
40 6121 5957 5833 5673 5551 5433 5332 5185 5029 4872 4718 4575 4417 4307 4179 
41 6089 5938 5781 5639 5517 5399 5285 5151 5017 4862 4709 4533 4401 4271 4143 
42 6049 5916 5758 5621 5483 5366 5254 5139 4982 4853 4673 4523 4385 4255 4128 
43 6031 5871 5737 5587 5435 5333 5219 5109 4973 4792 4665 4515 4369 4240 4113 
44 6043 5850 5693 5562 5431 5286 5185 5076 4964 4783 4632 4501 4359 4224 4097 
45 5999 5829 5672 5541 5398 5250 5138 5042 4936 4775 4615 4497 4351 4209 4082 
46 5978 5841 5651 5481 5373 5215 5104 5007 4902 4756 4612 4467 4344 4199 4043 
47 5957 5798 5663 5469 5330 5211 5069 4961 4868 4730 4609 4460 4337 4167 4028 
48 5914 5777 5581 5457 5309 5184 5034 4927 4805 4704 4602 4454 4330 4161 4019 
49 5891 5699 5585 5469 5289 5164 4999 4866 4793 4669 4572 4447 4324 4155 4013 
50 5839 5659 5579 5448 5268 5124 5003 4842 4762 4661 4537 4441 4318 4149 4007 
51 5740 5677 5558 5407 5278 5103 4943 4820 4717 4625 4501 4407 4286 4143 4002 
52 5698 5639 5547 5385 5257 5055 4952 4796 4690 4589 4465 4359 4261 4137 3997 
53 5702 5587 5494 5363 5235 5045 4938 4804 4660 4553 4406 4339 4225 4132 3992 
54 5667 5569 5441 5347 5181 5064 4916 4781 4638 4516 4375 4305 4214 4100 4008 
55 5647 5517 5423 5293 5147 5046 4892 4758 4614 4448 4354 4268 4177 4068 3983 
56 5597 5465 5370 5222 5143 5023 4900 4734 4620 4449 4359 4230 4139 4030 3918 
57 5546 5448 5317 5196 5094 4970 4876 4710 4553 4440 4333 4192 4107 3982 3903 
58 5486 5396 5260 5161 5038 4947 4828 4730 4557 4426 4307 4164 4069 3948 3872 
59 5381 5305 5244 5110 5016 4890 4769 4658 4542 4429 4279 4175 4037 3919 3833 
60 5312 5231 5157 5090 4959 4831 4743 4616 4514 4401 4261 4145 4016 3912 3793 
61 5202 5161 5075 5034 4901 4807 4688 4562 4481 4371 4230 4112 3984 3880 3761 
62 5089 5122 4959 4918 4879 4747 4625 4533 4416 4309 4230 4090 3951 3854 3726 
63 5015 4952 4836 4830 4762 4717 4591 4468 4349 4268 4181 4058 3954 3818 3695 
64 4994 4845 4751 4669 4629 4645 4527 4398 4315 4198 4101 4023 3918 3787 3686 
65 4975 4717 4623 4578 4499 4478 4403 4367 4240 4195 4046 3939 3847 3748 3695 
66 4635 4635 4535 4444 4373 4328 4295 4236 4168 4219 3963 3860 3756 3692 3624 
67 4320 4369 4403 4350 4274 4181 4109 4044 4066 4039 3884 3769 3707 3636 3512 
68 3978 4100 4175 4212 4123 4034 3998 3928 3923 3810 3841 3722 3610 3518 3453 
69 3712 3793 3866 3973 4018 3927 3845 3771 3796 3683 3630 3583 3509 3450 3345 
70 3446 3526 3600 3556 3614 3666 3693 3612 3547 3516 3458 3445 3388 3341 3234 
71 3145 3108 3221 3292 3352 3404 3448 3408 3372 3343 3278 3221 3161 3126 3171 
72 2881 2846 2922 2992 3052 3143 3189 3160 3246 3171 3102 3000 3022 2975 2932 
73 2477 2583 2660 2731 2793 2744 2793 2796 2865 2928 2920 2773 2791 2737 2689 
74 2232 2302 2371 2439 2429 2488 2539 2561 2615 2640 2569 2527 2596 2536 2483 
75 1988 2059 2126 2079 2141 2201 2185 2235 2273 2304 2326 2317 2346 2343 2286 
76 1745 1816 1777 1835 1892 1847 1803 1953 1994 1937 1941 2014 2029 2033 2032 
77 1477 1547 1506 1562 1542 1595 1564 1601 1659 1696 1706 1664 1680 1689 1661 



DISR - C. See 12 of 44 9/28/2012 

AZ    
ZA = 

31 
ZA = 

32 
ZA = 

33 
ZA = 

34 
ZA = 

35 
ZA = 

36 
ZA = 

37 
ZA = 

38 
ZA = 

39 
ZA = 

40 
ZA = 

41 
ZA = 

42 
ZA = 

43 
ZA = 

44 
ZA = 

45 
78 1237 1200 1263 1215 1266 1313 1212 1305 1401 1365 1402 1430 1370 1383 1364 
79 996 960 1022 972 1019 959 956 934 1025 1096 1075 1098 1111 1079 1078 
80 715 720 677 728 670 706 567 669 772 767 853 810 843 855 790 
81 590 579 509 458 393 352 272 304 427 441 541 599 581 614 577 
82 487 446 426 358 298 314 0 43 82 316 224 318 322 377 361 
83 385 354 345 289 224 274 0 0 0 131 9 39 64 192 147 
84 283 264 231 222 172 202 0 0 0 125 0 0 0 58 0 
85 138 174 152 130 102 151 0 0 0 95 0 0 0 48 0 
86 37 47 74 65 53 66 0 0 0 55 0 0 0 33 0 
87 0 6 0 1 4 8 0 0 0 26 0 0 0 13 0 
88 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 
89 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 
90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
 

Table 1d 
Relative Spatial Response of ULV 

AZ    
ZA = 

46 
ZA = 

47 
ZA = 

48 
ZA = 

49 
ZA = 

50 
ZA = 

51 
ZA = 

52 
ZA = 

53 
ZA = 

54 
ZA = 

55 
ZA = 

56 
ZA = 

57 
ZA = 

58 
ZA = 

59 
ZA = 

60 
-90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-89 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 
-88 0 0 1 0 0 0 0 0 0 0 3 0 0 0 0 
-87 0 0 2 0 0 0 1 0 0 0 2 0 0 0 0 
-86 0 0 2 0 0 0 1 0 0 0 1 0 0 0 1 
-85 0 0 2 0 0 0 1 0 0 0 0 0 0 0 1 
-84 12 20 45 34 28 8 0 0 0 0 0 0 0 0 0 
-83 160 136 129 91 73 33 0 1 0 0 7 57 37 39 37 
-82 332 275 239 189 116 53 9 37 86 108 112 291 96 95 107 
-81 500 442 343 288 302 243 248 276 276 256 242 383 161 264 339 
-80 699 714 629 627 651 626 591 510 472 415 409 532 825 648 663 
-79 1171 1162 1048 1020 978 925 862 813 856 899 978 1009 1175 1092 1051 
-78 1611 1577 1528 1381 1313 1329 1347 1371 1379 1518 1528 1524 1510 1501 1425 
-77 2148 2064 1994 1979 1960 1978 1986 1996 1958 2063 2015 1958 1843 1829 1753 
-76 2644 2551 2528 2515 2465 2576 2578 2579 2515 2447 2332 2288 2242 2074 2130 
-75 3158 3152 3132 3121 3098 3114 3067 2981 2890 2732 2658 2611 2574 2513 2492 
-74 3583 3555 3666 3659 3698 3467 3363 3265 3138 3066 3027 2915 2860 2875 2925 
-73 4171 4155 4148 4080 3901 3670 3697 3564 3445 3365 3310 3241 3195 3122 3087 
-72 4687 4599 4488 4336 4168 4008 3918 3850 3804 3625 3645 3518 3456 3261 3130 
-71 5053 4861 4659 4519 4427 4284 4146 4029 3991 3954 3841 3809 3528 3352 3218 
-70 5193 5069 4966 4728 4611 4510 4386 4259 4227 4156 3950 3849 3602 3422 3262 
-69 5373 5216 5190 4952 4808 4657 4602 4474 4382 4212 4011 3810 3684 3454 3270 
-68 5567 5395 5247 5195 4995 4854 4805 4657 4430 4263 4058 3873 3689 3456 3273 
-67 5749 5563 5389 5269 5153 5041 4911 4695 4490 4309 4106 3857 3660 3431 3251 
-66 5820 5709 5545 5402 5270 5128 4894 4731 4518 4366 4090 3844 3648 3423 3261 
-65 5952 5783 5691 5548 5343 5152 4939 4761 4542 4333 4070 3866 3633 3463 3260 
-64 6007 5915 5816 5603 5361 5147 4964 4782 4307 4296 4053 3843 3600 3466 3264 
-63 6132 6030 5860 5615 5397 5203 4979 4747 4501 4221 4045 3864 3655 3448 3268 
-62 6286 5950 5820 5645 5408 5219 4939 4742 4477 4260 4037 3865 3695 3468 3295 
-61 6318 6066 5847 5650 5416 5209 4931 4700 4438 4246 4073 3866 3697 3495 3308 
-60 6295 6091 5807 5677 5404 5161 4884 4654 4455 4244 4072 3867 3698 3532 3334 
-59 6288 6112 5873 5640 5351 5146 4908 4650 4474 4265 4093 3923 3721 3534 3370 



DISR - C. See 13 of 44 9/28/2012 

AZ    
ZA = 

46 
ZA = 

47 
ZA = 

48 
ZA = 

49 
ZA = 

50 
ZA = 

51 
ZA = 

52 
ZA = 

53 
ZA = 

54 
ZA = 

55 
ZA = 

56 
ZA = 

57 
ZA = 

58 
ZA = 

59 
ZA = 

60 
-58 6307 6105 5876 5616 5334 5091 4858 4646 4471 4263 4092 3923 3755 3557 3382 
-57 6325 6114 5815 5556 5342 5072 4876 4664 4490 4317 4113 3945 3756 3592 3414 
-56 6311 6091 5793 5539 5286 5047 4870 4694 4486 4314 4144 3943 3778 3619 3452 
-55 6330 6022 5807 5515 5278 5059 4887 4712 4505 4334 4164 3997 3771 3622 3473 
-54 6262 6016 5736 5448 5268 5115 4894 4730 4557 4330 4161 3994 3828 3655 3472 
-53 6232 5971 5712 5463 5283 5105 4896 4705 4550 4380 4212 4010 3842 3658 3490 
-52 6155 5939 5692 5510 5297 5120 4945 4739 4544 4398 4228 4051 3855 3692 3497 
-51 6159 5861 5705 5523 5311 5135 4960 4787 4616 4408 4207 4030 3859 3692 3513 
-50 6126 5872 5689 5536 5357 5149 4974 4802 4631 4425 4239 4059 3860 3684 3474 
-49 6100 5882 5700 5519 5341 5166 4992 4790 4619 4425 4238 4056 3879 3666 3487 
-48 6109 5924 5710 5530 5352 5177 5003 4832 4645 4449 4233 4051 3869 3655 3476 
-47 6116 5931 5749 5539 5362 5187 5014 4841 4638 4441 4250 4064 3847 3665 3486 
-46 6123 5938 5756 5577 5400 5225 5024 4832 4628 4429 4238 4051 3834 3652 3473 
-45 6129 5944 5762 5582 5407 5232 5057 4846 4640 4440 4243 4052 3840 3658 3482 
-44 6162 5949 5767 5588 5410 5238 5041 4830 4623 4422 4230 4040 3798 3642 3488 
-43 6164 5980 5798 5619 5442 5237 5023 4811 4626 4424 4234 4047 3862 3638 3453 
-42 6165 5980 5799 5620 5444 5245 5026 4812 4603 4405 4216 4029 3843 3648 3472 
-41 6163 6012 5830 5651 5475 5265 5002 4787 4577 4386 4216 4028 3843 3664 3453 
-40 6195 6010 5828 5649 5487 5262 5041 4824 4576 4384 4194 4006 3823 3661 3483 
-39 6215 6030 5848 5668 5458 5233 5012 4794 4593 4400 4189 4001 3819 3639 3461 
-38 6208 6023 5841 5657 5438 5202 4980 4783 4588 4394 4203 3978 3812 3631 3452 
-37 6199 6013 5831 5624 5416 5202 4994 4758 4562 4368 4193 4007 3824 3606 3441 
-36 6224 6059 5875 5658 5428 5201 4982 4764 4566 4357 4165 3981 3812 3631 3452 
-35 6233 6044 5853 5621 5392 5182 4961 4761 4565 4375 4151 3968 3784 3616 3439 
-34 6215 6030 5815 5601 5371 5143 4931 4731 4548 4352 4163 3993 3811 3586 3424 
-33 6234 6063 5843 5612 5380 5102 4915 4714 4515 4333 4146 3961 3777 3611 3440 
-32 6230 6033 5801 5569 5355 5129 4925 4723 4537 4341 4114 3941 3757 3578 3415 
-31 6204 5990 5757 5542 5311 5094 4904 4700 4500 4320 4134 3948 3775 3597 3395 
-30 6216 6011 5779 5548 5318 5117 4911 4707 4472 4286 4111 3925 3741 3577 3402 
-29 6195 5964 5733 5517 5288 5079 4884 4679 4478 4302 4116 3941 3758 3544 3380 
-28 6199 5969 5752 5522 5296 5098 4889 4636 4451 4265 4089 3904 3734 3560 3395 
-27 6149 5933 5704 5474 5267 5055 4856 4648 4455 4278 4093 3917 3739 3535 3361 
-26 6163 5935 5707 5491 5272 5070 4813 4612 4424 4239 4062 3878 3713 3540 3375 
-25 5818 5895 5679 5441 5206 5001 4798 4612 4438 4257 4064 3890 3717 3553 3348 
-24 5435 5518 5573 5448 5170 4906 4702 4507 4366 4203 4034 3859 3695 3525 3353 
-23 5016 5352 5486 5332 4999 4720 4441 4340 4249 4161 4023 3826 3613 3452 3281 
-22 4767 5130 5451 5292 4908 4546 4263 4150 4157 4093 4012 3780 3462 3220 2993 
-21 4260 4893 5318 5111 4731 4486 4112 4012 4027 4042 3988 3637 3329 3023 2824 
-20 4143 4550 4791 4506 4335 3962 3753 3894 4097 4052 3959 3565 3182 2861 2597 
-19 3479 4026 5061 4516 4036 3651 3421 3599 3699 3811 3908 3341 2940 2528 2377 
-18 2951 3480 3575 3421 3428 3182 3244 3362 3436 3457 3287 3050 2657 2248 2210 
-17 2640 2962 3136 3029 2904 2876 2810 2931 3014 3153 3382 2882 2415 2018 1971 
-16 2055 2510 2596 2805 2712 2597 2527 2498 2474 2589 2413 2169 1991 1708 1765 
-15 1748 1977 2129 2104 2068 2165 2136 2096 2211 2116 1956 1809 1594 1390 1481 
-14 959 1094 1192 1744 1735 1717 1656 1718 1657 1588 1586 1463 1343 1240 1457 
-13 930 1042 1141 1061 969 741 808 861 900 1254 1158 1055 944 935 995 
-12 610 677 711 886 913 924 871 909 777 655 551 346 351 368 425 
-11 97 100 210 304 382 571 532 489 442 399 468 431 390 368 448 
-10 23 10 10 23 46 64 72 68 121 112 119 120 115 150 125 
-9 20 0 0 0 0 0 0 0 0 0 0 2 8 10 10 
-8 8 11 14 30 27 23 20 17 14 0 0 0 0 0 0 
-7 0 0 0 0 0 0 0 2 4 6 7 8 10 11 20 



DISR - C. See 14 of 44 9/28/2012 

AZ    
ZA = 

46 
ZA = 

47 
ZA = 

48 
ZA = 

49 
ZA = 

50 
ZA = 

51 
ZA = 

52 
ZA = 

53 
ZA = 

54 
ZA = 

55 
ZA = 

56 
ZA = 

57 
ZA = 

58 
ZA = 

59 
ZA = 

60 
-6 13 12 11 0 0 0 0 0 0 0 0 0 0 0 0 
-5 2 3 4 5 7 8 9 10 20 18 17 15 14 13 12 
-4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-3 19 18 17 16 15 14 13 13 12 11 10 0 0 0 0 
-2 0 0 0 0 1 1 2 2 2 3 3 3 4 4 4 
-1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 59 45 30 15 0 0 0 0 0 6 12 18 24 79 134 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 230 213 198 191 174 153 133 113 94 81 67 53 39 35 35 
3 763 760 771 782 792 782 756 726 694 658 619 704 646 621 611 
4 1356 1338 1337 1511 1503 1458 1397 1334 1271 1202 1131 1058 985 953 938 
5 1998 1941 1901 1855 1803 1717 1616 1512 1666 1611 1551 1488 1419 1369 1337 
6 2444 2395 2369 2497 2452 2376 2287 2197 2105 2018 1934 1967 1884 1821 1763 
7 3069 2997 2934 2867 2796 2706 2876 2797 2717 2642 2563 2480 2393 2317 2227 
8 3691 3638 3577 3483 3337 3194 3060 2924 2786 2783 2729 2677 2627 2534 2405 
9 3936 3967 3819 3663 3499 3359 3326 3206 3086 3014 2983 3027 2996 2882 2708 

10 4508 4356 4162 4042 3821 3651 3528 3404 3341 3258 3203 3142 3076 2942 2787 
11 4851 4675 4454 4241 4036 3914 3786 3658 3529 3413 3312 3193 3069 2937 2802 
12 4843 4663 4482 4326 4177 4042 3912 3779 3640 3503 3365 3212 3073 2938 2817 
13 4807 4637 4484 4342 4202 4045 3903 3761 3619 3464 3326 3188 3051 2906 2786 
14 4760 4590 4447 4290 4151 4013 3871 3716 3577 3438 3285 3156 3030 2908 2762 
15 4717 4551 4394 4256 4118 3961 3819 3677 3529 3395 3264 3117 2984 2852 2735 
16 4722 4546 4402 4240 4101 3964 3813 3676 3540 3392 3259 3126 2983 2852 2705 
17 4671 4508 4341 4205 4069 3918 3782 3633 3500 3368 3222 3091 2961 2821 2702 
18 4633 4454 4308 4172 4021 3887 3737 3605 3472 3327 3197 3056 2928 2800 2672 
19 4601 4448 4288 4154 4020 3871 3739 3592 3462 3332 3191 3033 2895 2770 2652 
20 4577 4427 4255 4122 3972 3841 3694 3564 3421 3293 3167 3028 2904 2768 2648 
21 4549 4375 4223 4073 3942 3794 3665 3521 3395 3255 3130 3006 2871 2748 2618 
22 4531 4379 4209 4072 3924 3795 3650 3523 3383 3259 3122 3000 2838 2718 2598 
23 4498 4328 4179 4023 3894 3752 3623 3480 3357 3220 3099 2965 2845 2729 2619 
24 4479 4330 4172 4030 3878 3749 3606 3482 3316 3196 3073 2959 2819 2698 2568 
25 4462 4287 4136 3972 3846 3703 3578 3450 3334 3188 3053 2935 2806 2691 2550 
26 4448 4280 4117 3974 3828 3708 3538 3412 3278 3146 3029 2900 2786 2660 2547 
27 4392 4249 4087 3927 3798 3657 3535 3397 3264 3148 3019 2905 2779 2640 2517 
28 4392 4229 4088 3930 3777 3656 3518 3355 3238 3109 2996 2869 2758 2634 2525 
29 4359 4197 4038 3901 3748 3610 3490 3356 3223 3110 2984 2873 2749 2603 2495 
30 4328 4197 4039 3884 3731 3608 3472 3339 3198 3071 2961 2837 2716 2608 2489 
31 4291 4145 3989 3855 3704 3562 3445 3313 3183 3072 2948 2826 2719 2600 2471 
32 4278 4144 3989 3839 3707 3559 3426 3295 3183 3056 2910 2804 2685 2567 2464 
33 4243 4135 3995 3837 3687 3513 3399 3269 3141 3032 2910 2791 2675 2576 2457 
34 4212 4082 3937 3808 3660 3514 3378 3250 3140 3016 2894 2793 2676 2538 2437 
35 4193 4065 3936 3787 3640 3515 3375 3247 3117 2997 2872 2755 2640 2540 2428 
36 4156 4051 3926 3785 3639 3496 3348 3210 3096 2975 2856 2740 2640 2528 2417 
37 4120 3994 3871 3736 3612 3462 3328 3200 3077 2957 2854 2739 2626 2494 2398 
38 4105 3980 3857 3733 3588 3449 3311 3195 3073 2954 2837 2702 2604 2494 2386 
39 4091 3966 3843 3722 3588 3448 3310 3176 3051 2933 2813 2700 2589 2480 2373 
40 4053 3929 3807 3687 3585 3446 3309 3175 3025 2908 2794 2682 2572 2479 2373 
41 4018 3914 3792 3673 3555 3423 3264 3130 3002 2886 2790 2678 2570 2463 2339 
42 4003 3880 3759 3640 3522 3396 3258 3129 3000 2880 2768 2658 2551 2442 2338 
43 3988 3865 3744 3625 3508 3369 3238 3108 2998 2874 2762 2653 2547 2416 2320 
44 3973 3827 3707 3587 3471 3359 3235 3105 2977 2852 2738 2622 2503 2406 2319 
45 3934 3813 3691 3574 3459 3345 3231 3101 2974 2850 2718 2621 2502 2401 2301 



DISR - C. See 15 of 44 9/28/2012 

AZ    
ZA = 

46 
ZA = 

47 
ZA = 

48 
ZA = 

49 
ZA = 

50 
ZA = 

51 
ZA = 

52 
ZA = 

53 
ZA = 

54 
ZA = 

55 
ZA = 

56 
ZA = 

57 
ZA = 

58 
ZA = 

59 
ZA = 

60 
46 3919 3796 3678 3561 3445 3331 3197 3077 2948 2824 2707 2598 2479 2379 2282 
47 3904 3783 3664 3524 3409 3295 3183 3072 2946 2824 2704 2588 2471 2372 2276 
48 3890 3769 3627 3510 3395 3281 3169 3059 2942 2820 2681 2565 2460 2347 2252 
49 3875 3731 3612 3495 3380 3267 3156 3025 2916 2795 2677 2560 2449 2338 2244 
50 3868 3716 3598 3498 3383 3248 3136 3027 2919 2790 2671 2556 2425 2324 2218 
51 3863 3702 3600 3484 3346 3234 3122 3013 2905 2778 2646 2532 2420 2312 2220 
52 3833 3718 3586 3470 3333 3220 3109 2978 2870 2764 2657 2543 2414 2305 2190 
53 3849 3702 3579 3433 3319 3206 3073 2964 2857 2751 2646 2517 2406 2281 2188 
54 3826 3705 3574 3420 3305 3208 3075 2966 2858 2717 2613 2509 2399 2297 2170 
55 3827 3704 3590 3434 3307 3172 3061 2952 2823 2717 2613 2510 2373 2265 2160 
56 3835 3719 3561 3430 3300 3159 3048 2939 2810 2704 2600 2477 2376 2271 2152 
57 3803 3714 3556 3425 3315 3165 3050 2918 2811 2705 2580 2477 2363 2263 2140 
58 3763 3683 3570 3439 3286 3160 3037 2905 2798 2671 2566 2464 2363 2243 2131 
59 3723 3647 3540 3435 3282 3173 3049 2907 2799 2671 2567 2464 2342 2230 2133 
60 3687 3606 3499 3431 3295 3168 3021 2900 2786 2658 2554 2430 2329 2230 2112 
61 3673 3545 3464 3389 3290 3181 3033 2911 2769 2659 2554 2430 2329 2208 2091 
62 3638 3518 3422 3349 3250 3176 3027 2922 2779 2642 2532 2429 2328 2181 2096 
63 3587 3490 3409 3305 3208 3134 3038 2916 2705 2669 2535 2429 2287 2190 2076 
64 3564 3448 3368 3264 3160 3092 2998 2926 2730 2665 2528 2417 2282 2193 2074 
65 3524 3409 3325 3221 3139 3047 2952 2884 2790 2679 2534 2423 2292 2191 2071 
66 3484 3393 3280 3196 3096 3002 2905 2837 2751 2679 2540 2404 2296 2168 2076 
67 3470 3349 3233 3153 3047 2951 2883 2788 2698 2632 2544 2408 2299 2169 2067 
68 3363 3279 3263 3106 2993 2893 2829 2738 2644 2579 2493 2408 2312 2181 2077 
69 3250 3179 3272 3043 2934 2830 2765 2673 2592 2526 2435 2373 2292 2180 2075 
70 3149 3092 3036 2928 2872 2795 2692 2601 2546 2471 2378 2319 2233 2154 2072 
71 3066 3037 2877 2815 2773 2705 2622 2526 2468 2387 2380 2259 2187 2086 2033 
72 2894 2874 2780 2712 2631 2541 2516 2478 2463 2295 2274 2169 2111 2019 1965 
73 2684 2655 2614 2572 2486 2392 2393 2329 2271 2285 2151 2071 2006 1937 1962 
74 2413 2393 2407 2375 2373 2282 2210 2166 2103 2163 2047 1958 1888 1854 1812 
75 2214 2226 2185 2149 2087 2090 2048 2007 1964 1914 1846 1825 1795 1742 1665 
76 2003 1971 1926 1886 1833 1856 1828 1804 1688 1723 1662 1639 1486 1573 1526 
77 1722 1715 1703 1659 1614 1586 1556 1530 1464 1518 1480 1449 1322 1375 1330 
78 1390 1385 1376 1308 1288 1302 1269 1240 1203 1242 1221 1200 1130 1176 1127 
79 1094 1092 1019 1055 1000 989 975 970 943 919 930 911 864 919 892 
80 771 771 699 731 712 700 671 640 652 639 611 685 610 607 591 
81 569 542 460 443 394 317 296 359 397 410 420 547 339 327 315 
82 381 342 324 298 200 114 14 53 128 178 204 264 188 148 53 
83 190 176 213 145 128 72 0 0 0 0 16 80 73 58 16 
84 17 30 83 56 54 16 2 0 0 0 52 0 0 0 2 
85 0 0 11 0 0 3 4 0 0 0 31 0 0 0 11 
86 0 0 8 0 0 0 3 0 0 0 6 0 0 0 3 
87 0 0 5 0 0 0 2 0 0 0 4 0 0 0 0 
88 0 0 2 0 0 0 1 0 0 0 1 0 0 0 0 
89 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
 

Table 1e 
Relative Spatial Response of ULV 

AZ   
ZA = 

61 
ZA = 

62 
ZA = 

63 
ZA = 

64 
ZA = 

65 
ZA = 

66 
ZA = 

67 
ZA = 

68 
ZA = 

69 
ZA = 

70 
ZA = 

71 
ZA = 

72 
ZA = 

73 
ZA = 

74 
ZA = 

75 



DISR - C. See 16 of 44 9/28/2012 

AZ   
ZA = 

61 
ZA = 

62 
ZA = 

63 
ZA = 

64 
ZA = 

65 
ZA = 

66 
ZA = 

67 
ZA = 

68 
ZA = 

69 
ZA = 

70 
ZA = 

71 
ZA = 

72 
ZA = 

73 
ZA = 

74 
ZA = 

75 
-90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-89 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 
-88 0 0 0 0 0 0 0 1 0 2 0 0 0 0 0 
-87 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
-86 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 
-85 0 0 0 0 0 4 0 0 3 0 0 0 0 0 0 
-84 5 4 0 0 2 2 0 0 4 6 0 0 0 3 0 
-83 4 1 0 1 52 30 0 0 0 3 0 0 0 0 0 
-82 8 83 126 140 195 114 7 76 74 38 0 85 90 0 61 
-81 307 330 354 315 316 404 302 279 245 270 282 354 324 299 285 
-80 674 673 633 635 594 616 554 615 634 682 639 633 600 527 448 
-79 990 980 972 960 944 950 972 986 1020 948 874 822 753 670 584 
-78 1405 1341 1324 1323 1376 1387 1318 1284 1232 1167 1057 978 874 729 627 
-77 1783 1687 1696 1710 1718 1660 1558 1481 1424 1261 1155 1058 917 834 660 
-76 2104 1998 2080 2067 1928 1774 1750 1612 1500 1359 1207 1078 927 855 690 
-75 2474 2435 2355 2262 2086 2007 1836 1676 1569 1397 1259 1092 973 834 844 
-74 2754 2588 2482 2400 2192 2055 1890 1730 1579 1402 1266 1108 984 953 963 
-73 2862 2703 2602 2424 2339 2097 1917 1772 1588 1444 1277 1150 1099 1103 1006 
-72 2994 2805 2643 2450 2261 2175 1920 1777 1594 1451 1286 1251 1237 1204 982 
-71 3043 2831 2658 2470 2319 2116 2029 1779 1629 1456 1400 1357 1290 1135 1003 
-70 3043 2836 2679 2470 2315 2115 1968 1827 1630 1533 1501 1459 1295 1115 1032 
-69 3055 2851 2674 2480 2310 2126 1965 1810 1697 1655 1616 1436 1271 1164 1072 
-68 3043 2879 2682 2508 2320 2155 1976 1863 1810 1739 1606 1433 1302 1180 1094 
-67 3049 2885 2690 2516 2329 2164 2038 1943 1890 1763 1601 1425 1323 1220 1127 
-66 3054 2892 2715 2524 2355 2185 2109 2044 1916 1749 1587 1467 1352 1256 1161 
-65 3115 2898 2721 2532 2368 2280 2175 2098 1926 1758 1614 1480 1374 1271 1174 
-64 3100 2958 2728 2572 2428 2346 2263 2106 1908 1744 1625 1512 1397 1309 1150 
-63 3105 2944 2747 2612 2511 2419 2265 2087 1914 1776 1655 1540 1423 1323 1195 
-62 3110 2950 2796 2660 2557 2430 2270 2092 1910 1782 1660 1546 1439 1312 1174 
-61 3144 2961 2836 2729 2622 2431 2248 2072 1936 1805 1682 1566 1457 1323 1166 
-60 3153 3027 2880 2763 2619 2439 2258 2095 1972 1839 1714 1595 1458 1315 1174 
-59 3194 3054 2936 2786 2620 2407 2226 2108 1968 1835 1710 1590 1452 1324 1171 
-58 3245 3117 2953 2784 2593 2430 2271 2122 1981 1848 1735 1608 1442 1299 1188 
-57 3276 3130 2973 2782 2615 2416 2261 2131 1989 1854 1740 1597 1451 1308 1189 
-56 3312 3145 2944 2755 2588 2452 2290 2138 1995 1876 1740 1594 1461 1322 1201 
-55 3332 3139 2967 2771 2600 2434 2315 2161 2016 1875 1728 1599 1452 1338 1216 
-54 3308 3134 2935 2769 2598 2452 2277 2163 2016 1888 1736 1586 1444 1334 1221 
-53 3296 3124 2952 2796 2629 2453 2315 2154 2013 1880 1728 1592 1455 1325 1228 
-52 3289 3096 2948 2770 2622 2475 2340 2173 2020 1884 1728 1585 1464 1332 1223 
-51 3307 3132 2943 2789 2637 2467 2305 2173 2012 1894 1741 1595 1459 1338 1228 
-50 3298 3126 2940 2784 2625 2478 2313 2175 2018 1886 1746 1603 1465 1361 1233 
-49 3310 3143 2954 2797 2619 2472 2294 2172 2023 1891 1738 1609 1469 1354 1236 
-48 3301 3108 2966 2807 2628 2480 2309 2171 2025 1893 1744 1613 1493 1357 1237 
-47 3312 3110 2956 2798 2617 2484 2311 2176 2017 1898 1749 1603 1494 1360 1238 
-46 3324 3126 2954 2789 2621 2470 2314 2179 2020 1888 1751 1628 1494 1360 1247 
-45 3311 3113 2949 2807 2619 2466 2303 2181 2021 1891 1752 1627 1485 1382 1248 
-44 3316 3115 2951 2792 2606 2467 2330 2168 2047 1892 1765 1625 1507 1380 1246 
-43 3300 3130 2951 2790 2632 2455 2331 2169 2035 1891 1763 1621 1506 1378 1264 
-42 3297 3129 2933 2786 2626 2456 2318 2194 2034 1914 1759 1633 1503 1388 1260 
-41 3279 3126 2961 2765 2621 2482 2317 2192 2032 1900 1779 1630 1522 1383 1277 
-40 3274 3106 2954 2757 2606 2479 2313 2177 2054 1895 1773 1626 1517 1400 1271 
-39 3267 3098 2931 2779 2604 2464 2337 2172 2047 1914 1756 1645 1502 1393 1286 



DISR - C. See 17 of 44 9/28/2012 

AZ   
ZA = 

61 
ZA = 

62 
ZA = 

63 
ZA = 

64 
ZA = 

65 
ZA = 

66 
ZA = 

67 
ZA = 

68 
ZA = 

69 
ZA = 

70 
ZA = 

71 
ZA = 

72 
ZA = 

73 
ZA = 

74 
ZA = 

75 
-38 3279 3123 2920 2757 2628 2459 2321 2194 2031 1906 1775 1638 1519 1384 1277 
-37 3272 3112 2954 2753 2611 2482 2314 2186 2050 1923 1768 1655 1510 1398 1285 
-36 3257 3086 2919 2784 2615 2477 2334 2196 2039 1904 1785 1645 1524 1412 1275 
-35 3266 3070 2901 2758 2625 2483 2323 2183 2055 1891 1775 1652 1512 1400 1287 
-34 3251 3079 2924 2749 2615 2473 2342 2173 2043 1907 1788 1635 1519 1407 1273 
-33 3236 3061 2904 2769 2625 2460 2320 2188 2050 1895 1776 1652 1535 1392 1282 
-32 3241 3078 2894 2757 2611 2477 2336 2173 2033 1909 1783 1636 1518 1403 1293 
-31 3221 3050 2912 2765 2629 2457 2321 2179 2046 1921 1766 1646 1523 1386 1275 
-30 3238 3069 2897 2749 2611 2467 2333 2192 2027 1899 1777 1655 1505 1394 1282 
-29 3205 3054 2904 2764 2616 2448 2306 2172 2039 1909 1757 1633 1512 1399 1286 
-28 3221 3071 2886 2744 2596 2460 2318 2182 2019 1889 1764 1635 1518 1379 1266 
-27 3197 3044 2899 2748 2607 2464 2295 2159 2023 1896 1770 1640 1496 1383 1267 
-26 3205 3058 2912 2725 2584 2441 2304 2167 2031 1903 1746 1614 1500 1385 1269 
-25 3184 3035 2880 2733 2587 2449 2311 2169 2007 1877 1744 1618 1504 1391 1251 
-24 3197 3039 2890 2740 2594 2423 2285 2143 2011 1880 1746 1619 1503 1357 1242 
-23 3147 3045 2859 2705 2567 2428 2286 2148 2015 1879 1747 1591 1474 1356 1240 
-22 2991 2911 2818 2710 2571 2428 2290 2152 1984 1847 1713 1589 1472 1354 1237 
-21 2820 2802 2783 2713 2574 2398 2259 2121 1982 1846 1710 1586 1467 1350 1232 
-20 2644 2727 2748 2681 2540 2401 2262 2123 1981 1843 1706 1581 1463 1315 1198 
-19 2507 2567 2622 2617 2502 2381 2255 2119 1979 1839 1700 1546 1427 1308 1191 
-18 2294 2374 2452 2480 2407 2328 2245 2115 1936 1793 1652 1539 1419 1299 1182 
-17 2066 2158 2308 2269 2156 2079 2103 1969 1830 1688 1582 1483 1381 1276 1173 
-16 1899 2166 2277 2114 1955 1797 1686 1624 1554 1535 1439 1353 1266 1179 1092 
-15 1648 1742 1813 1658 1602 1479 1366 1359 1336 1402 1314 1225 1137 1050 966 
-14 1466 1492 1496 1423 1263 1102 973 990 1074 1078 1066 1001 916 849 830 
-13 1058 1123 1240 1092 938 781 667 755 793 833 822 769 715 659 659 
-12 490 864 868 754 603 480 495 523 551 579 569 529 487 502 463 
-11 413 377 322 251 189 86 103 126 149 174 182 183 303 270 244 
-10 101 79 68 67 122 97 80 67 54 41 30 52 32 15 8 
-9 6 1 5 13 19 25 23 15 9 3 0 0 0 0 0 
-8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
-7 19 17 16 14 13 12 11 10 0 0 0 0 0 0 0 
-6 0 0 0 0 0 0 0 1 2 3 3 4 4 5 5 
-5 11 10 9 9 0 0 0 0 0 0 0 0 0 0 0 
-4 0 1 1 2 2 3 3 4 4 4 4 5 5 5 5 
-3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-2 5 5 5 6 6 6 6 5 5 5 4 4 3 3 2 
-1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 189 244 188 133 77 22 17 11 6 0 0 0 0 0 4 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 35 34 34 34 33 33 32 32 31 30 30 29 28 27 26 
3 600 588 562 528 494 459 435 417 398 380 354 326 297 267 238 
4 922 919 872 833 795 759 728 693 657 620 584 552 521 490 454 
5 1307 1277 1240 1189 1214 1153 1104 1059 1013 965 913 858 802 746 687 
6 1703 1640 1576 1513 1450 1386 1452 1386 1318 1247 1176 1102 1027 951 872 
7 2117 2004 1908 1831 1758 1687 1606 1516 1479 1382 1297 1220 1142 1063 980 
8 2272 2198 2102 2048 1995 1942 1851 1734 1616 1525 1424 1337 1249 1161 1068 
9 2531 2352 2285 2217 2146 2072 1963 1839 1717 1595 1508 1411 1314 1217 1116 

10 2636 2489 2375 2278 2185 2073 1961 1854 1749 1644 1541 1435 1330 1225 1121 
11 2677 2554 2434 2313 2193 2062 1949 1843 1738 1633 1528 1422 1312 1206 1104 
12 2696 2566 2445 2322 2169 2047 1928 1824 1720 1617 1512 1408 1304 1196 1094 
13 2667 2547 2419 2299 2178 2058 1942 1833 1729 1601 1498 1395 1292 1189 1085 



DISR - C. See 18 of 44 9/28/2012 

AZ   
ZA = 

61 
ZA = 

62 
ZA = 

63 
ZA = 

64 
ZA = 

65 
ZA = 

66 
ZA = 

67 
ZA = 

68 
ZA = 

69 
ZA = 

70 
ZA = 

71 
ZA = 

72 
ZA = 

73 
ZA = 

74 
ZA = 

75 
14 2640 2520 2402 2275 2157 2039 1924 1821 1713 1610 1508 1406 1280 1178 1070 
15 2609 2493 2377 2260 2140 2027 1916 1810 1703 1591 1489 1389 1290 1190 1092 
16 2590 2466 2352 2237 2122 2001 1888 1787 1685 1578 1477 1378 1279 1180 1082 
17 2588 2475 2353 2240 2100 1988 1870 1769 1668 1567 1462 1364 1266 1168 1071 
18 2559 2447 2335 2216 2105 1995 1879 1776 1651 1551 1451 1349 1253 1157 1061 
19 2530 2420 2310 2192 2083 1975 1867 1760 1660 1560 1460 1335 1240 1145 1050 
20 2538 2419 2284 2176 2061 1955 1849 1747 1641 1543 1444 1348 1249 1132 1039 
21 2509 2401 2284 2177 2071 1934 1830 1729 1624 1526 1429 1334 1235 1142 1050 
22 2480 2374 2267 2152 2048 1937 1835 1734 1613 1510 1413 1319 1226 1130 1038 
23 2512 2376 2242 2127 2026 1924 1815 1716 1619 1516 1420 1304 1213 1117 1026 
24 2458 2344 2240 2136 2026 1903 1803 1697 1601 1506 1404 1310 1220 1104 1015 
25 2430 2326 2214 2111 2002 1904 1806 1701 1583 1489 1388 1294 1204 1113 1000 
26 2425 2323 2221 2087 1988 1884 1787 1689 1587 1494 1378 1279 1191 1103 1011 
27 2407 2296 2198 2088 1987 1882 1765 1670 1570 1477 1384 1285 1177 1090 998 
28 2404 2302 2169 2070 1962 1868 1766 1673 1558 1459 1367 1270 1182 1076 991 
29 2376 2274 2165 2067 1961 1845 1744 1653 1561 1463 1351 1260 1168 1081 993 
30 2383 2269 2149 2042 1946 1843 1752 1655 1543 1446 1356 1266 1152 1068 984 
31 2355 2241 2145 2041 1948 1823 1731 1633 1544 1455 1338 1249 1156 1054 971 
32 2351 2248 2119 2024 1919 1826 1728 1620 1525 1437 1341 1234 1146 1059 977 
33 2332 2220 2113 2019 1916 1803 1706 1619 1525 1419 1331 1237 1151 1045 964 
34 2325 2215 2118 1994 1901 1800 1712 1598 1512 1413 1327 1220 1136 1048 950 
35 2317 2199 2092 1989 1897 1796 1685 1593 1510 1401 1316 1224 1120 1039 954 
36 2299 2192 2088 1996 1873 1783 1685 1592 1491 1400 1316 1214 1124 1041 940 
37 2291 2185 2091 1968 1868 1779 1662 1579 1488 1406 1298 1215 1108 1026 943 
38 2279 2186 2063 1962 1873 1755 1658 1574 1467 1386 1298 1198 1110 1011 934 
39 2261 2157 2055 1966 1848 1750 1664 1550 1470 1383 1280 1199 1094 1014 937 
40 2249 2147 2057 1939 1841 1754 1640 1547 1467 1363 1285 1181 1101 1016 922 
41 2236 2148 2047 1931 1845 1749 1636 1552 1446 1359 1282 1180 1102 1000 924 
42 2233 2135 2018 1933 1838 1725 1631 1547 1440 1363 1262 1178 1085 1001 909 
43 2220 2121 2019 1923 1829 1718 1635 1525 1430 1338 1258 1168 1084 992 910 
44 2218 2103 2006 1911 1802 1721 1616 1515 1438 1337 1253 1164 1082 991 895 
45 2201 2087 1992 1911 1788 1708 1605 1523 1417 1331 1242 1160 1064 990 896 
46 2198 2085 1979 1894 1791 1702 1608 1517 1411 1324 1236 1155 1068 971 893 
47 2178 2065 1974 1883 1778 1701 1600 1510 1405 1327 1229 1134 1064 971 886 
48 2160 2050 1971 1880 1776 1689 1589 1492 1399 1321 1223 1138 1059 967 884 
49 2153 2060 1953 1863 1761 1670 1568 1503 1402 1315 1216 1132 1040 963 881 
50 2128 2040 1935 1846 1758 1671 1575 1494 1394 1308 1218 1125 1034 966 878 
51 2118 2031 1929 1841 1754 1656 1561 1481 1386 1310 1212 1117 1028 947 873 
52 2095 2006 1922 1821 1735 1639 1570 1478 1388 1289 1203 1110 1029 942 868 
53 2091 1993 1912 1828 1730 1634 1553 1450 1379 1294 1197 1112 1022 935 870 
54 2058 1975 1884 1806 1709 1624 1531 1457 1370 1295 1199 1105 1014 940 863 
55 2058 1960 1881 1794 1713 1620 1540 1451 1365 1281 1191 1110 1017 939 857 
56 2051 1938 1849 1774 1691 1610 1520 1432 1348 1275 1194 1100 1020 933 849 
57 2039 1927 1842 1758 1686 1588 1499 1423 1339 1258 1190 1102 1012 924 842 
58 2030 1931 1807 1733 1654 1586 1500 1416 1331 1251 1182 1104 1003 916 842 
59 2015 1904 1810 1714 1643 1555 1479 1402 1319 1240 1163 1089 1005 928 834 
60 2004 1907 1794 1691 1615 1585 1471 1392 1319 1239 1163 1089 1004 918 834 
61 2003 1889 1783 1692 1594 1511 1442 1376 1295 1217 1141 1069 1000 919 825 
62 1982 1888 1784 1674 1575 1489 1426 1362 1279 1201 1127 1055 987 907 825 
63 1980 1885 1764 1673 1574 1479 1393 1329 1269 1197 1123 1051 976 911 834 
64 1977 1873 1760 1670 1572 1482 1378 1310 1235 1178 1105 1034 960 921 819 
65 2000 1860 1757 1647 1554 1456 1357 1272 1214 1159 1098 1019 949 878 812 



DISR - C. See 19 of 44 9/28/2012 

AZ   
ZA = 

61 
ZA = 

62 
ZA = 

63 
ZA = 

64 
ZA = 

65 
ZA = 

66 
ZA = 

67 
ZA = 

68 
ZA = 

69 
ZA = 

70 
ZA = 

71 
ZA = 

72 
ZA = 

73 
ZA = 

74 
ZA = 

75 
66 1951 1856 1753 1643 1545 1441 1351 1264 1175 1121 1071 1008 934 871 805 
67 1947 1852 1738 1638 1529 1435 1344 1240 1158 1096 1047 984 918 850 786 
68 1944 1848 1733 1632 1523 1428 1326 1239 1157 1062 1007 960 908 827 768 
69 1950 1830 1727 1614 1516 1410 1318 1230 1129 1051 978 918 875 820 757 
70 1945 1824 1729 1607 1517 1401 1316 1220 1124 1028 954 888 846 794 735 
71 1948 1824 1720 1606 1516 1399 1403 1204 1119 1020 946 855 800 762 721 
72 1892 1814 1717 1600 1499 1451 1281 1198 1093 1012 917 843 778 765 681 
73 1811 1737 1693 1591 1504 1385 1274 1190 1083 1001 905 833 747 684 644 
74 1730 1652 1606 1636 1456 1368 1262 1158 1071 968 891 800 730 653 595 
75 1613 1523 1515 1461 1386 1348 1239 1147 1058 956 877 780 713 632 574 
76 1467 1297 1330 1344 1274 1109 1190 1122 1026 913 835 760 672 672 536 
77 1348 1259 1207 1183 1150 1116 1022 1019 990 888 801 736 662 580 504 
78 1112 1033 1055 1007 998 966 908 880 855 824 749 688 613 525 467 
79 844 816 817 807 790 735 719 696 703 664 623 597 542 476 422 
80 586 619 577 564 524 471 488 489 465 476 446 451 441 388 325 
81 281 313 343 309 349 270 244 254 211 188 197 241 219 210 218 
82 9 81 125 139 208 82 9 70 65 19 1 58 52 0 51 
83 3 10 0 2 37 14 0 0 2 1 0 0 0 0 0 
84 1 25 0 0 0 19 0 0 4 7 0 0 0 18 0 
85 0 0 0 3 0 5 0 0 1 0 0 0 1 0 0 
86 0 0 0 2 0 0 0 4 0 0 0 2 0 0 0 
87 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 
88 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 
89 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 
90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
 

Table 1f 
Relative Spatial Response of ULV 

AZ   
ZA = 

76 
ZA = 

77 
ZA = 

78 
ZA = 

79 
ZA = 

80 
ZA = 

81 
ZA = 

82 
ZA = 

83 
ZA = 

84 
ZA = 

85 
ZA = 

86 
ZA = 

87 
ZA = 

88 
ZA = 

89 
ZA = 

90 
-90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-88 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 
-87 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-86 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-85 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
-84 0 0 6 0 0 0 9 0 0 0 2 0 0 0 0 
-83 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
-82 58 38 0 24 32 17 0 11 0 0 0 0 0 0 0 
-81 261 218 132 95 95 117 104 69 67 47 32 5 0 0 0 
-80 404 300 250 201 231 194 153 140 125 78 29 8 0 0 0 
-79 465 368 319 343 313 243 221 205 145 105 53 9 1 1 0 
-78 513 443 445 442 348 292 269 228 155 110 56 14 3 2 0 
-77 575 573 573 447 388 354 330 237 180 116 42 18 4 3 0 
-76 706 716 595 491 447 413 330 250 193 116 56 19 6 4 0 
-75 834 710 601 548 488 437 333 270 200 118 56 24 8 5 0 
-74 854 719 639 585 541 441 343 281 198 118 57 28 11 6 0 
-73 836 753 691 637 567 437 361 283 193 115 61 32 13 7 0 
-72 874 803 758 668 563 451 373 286 192 111 69 33 15 8 0 
-71 902 830 768 674 542 453 383 287 190 119 70 38 19 9 0 



DISR - C. See 20 of 44 9/28/2012 

AZ   
ZA = 

76 
ZA = 

77 
ZA = 

78 
ZA = 

79 
ZA = 

80 
ZA = 

81 
ZA = 

82 
ZA = 

83 
ZA = 

84 
ZA = 

85 
ZA = 

86 
ZA = 

87 
ZA = 

88 
ZA = 

89 
ZA = 

90 
-70 949 877 806 677 552 470 376 286 193 123 75 41 21 9 0 
-69 989 915 808 664 569 482 377 284 187 130 80 42 24 10 0 
-68 1012 930 793 658 583 483 385 289 191 136 86 45 26 11 0 
-67 1048 929 788 672 583 493 382 276 200 140 89 49 28 12 0 
-66 1072 927 790 693 587 490 388 279 201 140 92 52 29 12 0 
-65 1054 908 801 702 597 489 382 281 209 144 94 57 31 13 0 
-64 1049 904 798 708 595 485 386 285 213 149 101 58 33 15 0 
-63 1040 913 816 707 603 491 390 293 225 153 102 65 33 16 0 
-62 1035 931 820 704 610 496 392 300 229 163 103 66 35 17 0 
-61 1040 935 833 712 602 500 387 306 231 166 109 70 37 18 0 
-60 1058 938 842 719 599 504 391 311 233 167 107 71 34 17 0 
-59 1057 951 836 725 604 507 398 315 245 176 114 75 36 18 0 
-58 1073 960 830 731 608 509 403 328 244 176 121 79 38 19 0 
-57 1085 954 839 736 613 518 420 336 246 185 122 77 40 20 0 
-56 1083 960 845 740 629 512 423 330 257 183 129 81 42 21 0 
-55 1075 966 849 735 630 510 426 342 257 191 128 84 41 22 0 
-54 1082 965 855 737 632 527 427 341 267 188 134 88 43 23 0 
-53 1104 966 856 739 632 530 440 354 266 195 140 83 45 24 0 
-52 1109 987 876 758 631 531 440 354 275 201 137 86 47 25 0 
-51 1113 990 877 758 649 547 452 366 272 196 143 89 49 26 0 
-50 1112 997 870 757 651 546 449 365 281 204 148 92 51 27 0 
-49 1108 992 870 775 661 561 462 371 290 211 153 94 52 28 0 
-48 1109 1011 887 772 660 558 457 368 284 208 147 86 49 25 0 
-47 1129 1011 886 770 658 571 470 378 292 215 152 89 52 26 0 
-46 1125 1008 903 786 673 567 466 388 299 221 156 91 53 27 0 
-45 1126 1019 900 786 693 585 482 382 291 228 160 93 55 28 0 
-44 1144 1015 894 799 682 572 489 391 298 221 164 95 57 29 0 
-43 1140 1032 910 788 695 583 483 400 305 227 156 97 58 29 0 
-42 1156 1026 903 802 688 594 493 391 311 233 159 98 60 30 0 
-41 1144 1041 916 793 699 585 499 399 300 238 162 87 62 31 0 
-40 1160 1034 932 808 691 596 490 408 309 245 166 89 63 31 0 
-39 1152 1048 924 821 702 607 499 395 313 234 168 91 65 32 0 
-38 1166 1038 931 811 712 598 507 402 319 238 171 93 66 33 0 
-37 1154 1047 915 817 696 604 496 408 310 242 174 95 68 34 0 
-36 1168 1037 932 832 709 616 502 413 313 244 160 97 63 35 0 
-35 1155 1048 942 819 718 601 510 420 320 250 163 99 64 35 0 
-34 1165 1054 929 828 726 608 517 405 325 253 166 101 65 36 0 
-33 1173 1037 936 835 712 616 523 410 330 240 168 103 66 37 0 
-32 1158 1048 946 820 719 623 508 414 334 243 169 105 68 37 0 
-31 1165 1056 930 827 726 607 513 419 321 246 171 99 69 38 0 
-30 1167 1039 936 834 733 613 518 423 324 248 173 101 70 39 0 
-29 1141 1041 940 839 714 618 522 404 327 251 174 103 71 39 0 
-28 1152 1049 947 821 719 622 526 407 330 253 176 104 72 40 0 
-27 1155 1053 927 825 724 627 506 411 333 255 159 105 73 40 0 
-26 1158 1032 931 829 728 607 509 414 335 257 160 107 74 41 0 
-25 1142 1036 932 830 731 610 512 416 337 258 161 108 75 41 0 
-24 1136 1035 935 832 710 611 513 419 340 242 163 110 76 42 0 
-23 1135 1035 936 811 712 614 515 420 340 242 162 110 76 42 0 
-22 1133 1011 912 812 714 615 516 421 322 243 163 111 77 43 0 
-21 1106 1008 911 813 714 615 516 403 323 243 164 112 77 43 0 
-20 1102 1006 909 812 713 615 516 403 323 244 164 113 78 43 0 
-19 1096 1002 907 812 713 614 491 403 324 244 165 114 79 44 0 



DISR - C. See 21 of 44 9/28/2012 

AZ   
ZA = 

76 
ZA = 

77 
ZA = 

78 
ZA = 

79 
ZA = 

80 
ZA = 

81 
ZA = 

82 
ZA = 

83 
ZA = 

84 
ZA = 

85 
ZA = 

86 
ZA = 

87 
ZA = 

88 
ZA = 

89 
ZA = 

90 
-18 1090 997 904 810 711 589 490 403 323 244 165 115 79 44 0 
-17 1083 992 900 783 685 587 489 402 323 244 165 115 80 44 0 
-16 1041 957 853 763 669 574 478 394 318 241 164 115 80 44 0 
-15 908 836 764 684 598 512 425 352 288 224 159 115 80 44 0 
-14 772 712 652 584 512 439 366 304 250 196 141 103 71 39 0 
-13 612 565 516 460 399 337 274 226 187 146 106 77 53 29 0 
-12 429 394 357 313 265 215 164 132 107 81 56 39 27 15 0 
-11 222 199 175 151 126 100 74 55 39 22 5 2 1 1 0 
-10 10 12 13 14 14 15 14 14 13 13 12 9 6 3 0 
-9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-8 3 4 6 7 7 8 8 6 4 2 0 0 0 0 0 
-7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-6 6 6 6 6 7 7 7 7 7 7 7 5 3 2 0 
-5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-4 6 6 6 6 6 6 6 6 6 6 5 4 3 1 0 
-3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-2 1 1 0 1 1 2 3 4 4 5 6 4 3 1 0 
-1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 9 13 18 29 40 51 61 50 39 27 16 12 8 4 0 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 26 25 24 22 19 16 13 10 7 4 1 0 0 0 0 
3 209 180 150 127 107 86 65 51 38 26 13 7 5 3 0 
4 416 377 338 305 272 239 206 173 139 105 70 50 35 20 0 
5 625 563 501 448 400 351 302 252 201 151 100 70 49 27 0 
6 792 712 630 563 502 440 378 316 253 191 128 91 63 35 0 
7 894 809 723 649 581 513 444 372 298 223 149 105 73 41 0 
8 974 880 785 704 628 553 477 397 316 235 154 108 75 41 0 
9 1015 913 810 721 639 557 474 394 316 238 159 113 78 43 0 

10 1018 914 811 721 640 559 478 398 317 236 155 108 75 41 0 
11 1003 902 801 711 629 546 464 385 308 232 155 109 76 42 0 
12 994 895 795 706 623 541 458 380 305 229 153 108 75 41 0 
13 986 888 789 700 618 535 453 376 301 226 151 106 73 41 0 
14 973 877 781 693 608 524 439 362 291 221 150 106 74 41 0 
15 969 873 777 688 606 524 443 366 293 221 148 103 71 40 0 
16 983 888 770 682 601 519 437 362 291 219 148 104 72 40 0 
17 977 880 786 676 595 513 432 357 286 215 145 100 69 38 0 
18 968 872 779 689 608 508 427 352 282 213 143 99 68 38 0 
19 958 866 772 682 602 521 422 347 279 210 141 98 68 37 0 
20 948 857 762 673 594 514 435 343 275 208 141 97 67 37 0 
21 938 848 756 668 589 510 430 338 271 205 138 95 66 36 0 
22 949 839 751 661 582 504 425 349 268 202 137 94 65 36 0 
23 938 851 764 654 576 498 419 344 280 200 136 92 64 35 0 
24 927 841 755 664 566 488 409 334 271 194 132 90 62 34 0 
25 914 830 746 659 580 485 409 334 272 210 133 90 62 34 0 
26 925 821 738 654 573 479 403 329 268 207 131 89 61 34 0 
27 913 830 728 646 565 490 398 324 264 204 130 88 61 33 0 
28 901 820 738 638 558 484 410 319 260 202 144 88 61 34 0 
29 886 807 728 649 550 477 404 314 256 198 141 85 59 33 0 
30 896 798 719 640 562 470 398 326 252 196 139 84 58 32 0 
31 889 805 709 631 554 464 392 321 248 193 138 83 57 32 0 
32 877 793 716 622 546 473 386 316 257 190 136 88 57 31 0 
33 883 782 706 630 538 466 396 312 252 187 134 87 56 31 0 



DISR - C. See 22 of 44 9/28/2012 

AZ   
ZA = 

76 
ZA = 

77 
ZA = 

78 
ZA = 

79 
ZA = 

80 
ZA = 

81 
ZA = 

82 
ZA = 

83 
ZA = 

84 
ZA = 

85 
ZA = 

86 
ZA = 

87 
ZA = 

88 
ZA = 

89 
ZA = 

90 
34 870 787 695 621 547 458 390 307 248 196 133 86 55 30 0 
35 857 779 701 611 538 451 384 317 244 193 131 85 55 30 0 
36 862 767 690 618 530 461 376 311 239 190 130 84 54 30 0 
37 848 770 677 607 520 453 371 307 235 187 138 82 58 29 0 
38 852 760 683 598 528 446 379 301 241 184 136 81 58 29 0 
39 839 764 676 602 519 451 372 296 236 180 134 80 57 28 0 
40 842 752 679 592 510 443 368 310 241 194 135 77 55 27 0 
41 829 758 672 582 515 435 371 299 227 183 130 78 55 28 0 
42 836 742 655 584 505 440 367 293 235 180 128 86 54 27 0 
43 822 744 658 573 509 431 359 299 230 176 126 85 54 27 0 
44 823 731 646 580 499 423 364 294 226 172 132 83 52 26 0 
45 809 733 651 574 503 428 356 287 221 177 130 83 52 26 0 
46 809 726 651 569 491 418 348 292 228 172 127 82 51 26 0 
47 809 726 639 557 480 421 351 285 223 168 125 81 51 25 0 
48 795 727 640 559 482 412 342 278 218 164 121 79 48 24 0 
49 793 713 628 561 482 413 345 281 223 167 126 86 53 29 0 
50 792 713 628 549 475 404 337 277 217 162 123 84 52 28 0 
51 795 711 633 551 475 405 339 279 212 158 120 83 51 28 0 
52 791 709 633 551 463 394 331 271 215 162 118 82 51 28 0 
53 786 694 620 540 465 394 332 271 209 158 120 80 50 27 0 
54 772 692 619 539 466 393 323 263 211 154 116 83 49 26 0 
55 764 693 616 538 466 382 323 264 204 157 113 81 48 26 0 
56 768 687 612 542 466 385 323 257 210 155 114 79 49 25 0 
57 769 681 607 541 461 400 319 259 198 154 110 77 49 25 0 
58 762 688 603 537 454 385 311 257 197 149 110 79 48 24 0 
59 755 676 602 532 452 385 309 249 198 150 106 76 47 23 0 
60 755 669 603 527 450 384 306 248 190 144 101 75 49 25 0 
61 746 669 595 520 453 383 305 246 190 143 103 74 48 25 0 
62 745 669 587 512 455 381 309 244 190 142 99 71 47 24 0 
63 742 660 587 511 448 378 308 240 188 135 99 71 45 24 0 
64 743 658 578 508 440 375 307 236 181 136 100 66 46 23 0 
65 740 656 585 508 438 375 304 235 179 129 94 66 44 22 0 
66 745 662 582 509 428 373 309 233 175 127 92 63 42 21 0 
67 730 659 581 496 425 369 305 232 176 128 90 61 42 23 0 
68 709 650 573 492 429 359 303 240 172 126 86 52 38 22 0 
69 697 642 575 495 425 353 293 237 169 123 83 56 39 21 0 
70 676 622 566 494 420 349 288 238 173 119 79 54 36 20 0 
71 649 596 546 484 412 343 287 234 169 118 75 52 35 20 0 
72 637 583 576 474 416 349 268 227 170 112 62 43 32 19 0 
73 601 555 506 459 409 339 277 218 169 113 69 45 30 18 0 
74 562 538 476 430 389 330 271 211 167 114 66 40 27 18 0 
75 507 483 456 411 359 317 261 209 160 112 65 35 24 16 0 
76 484 439 418 377 338 302 212 200 149 108 44 22 20 15 0 
77 457 395 359 330 301 268 239 189 141 99 57 28 17 12 0 
78 399 362 307 280 269 228 202 171 127 88 57 23 14 10 0 
79 350 293 266 236 204 196 172 152 117 82 50 16 9 8 0 
80 293 229 201 170 153 130 123 107 92 64 32 7 3 5 0 
81 192 156 81 83 82 71 70 53 49 37 21 3 0 2 0 
82 11 29 0 21 27 1 0 3 0 0 0 0 0 0 0 
83 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 
84 0 4 5 0 0 0 4 0 0 0 9 0 0 0 0 
85 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 



DISR - C. See 23 of 44 9/28/2012 

AZ   
ZA = 

76 
ZA = 

77 
ZA = 

78 
ZA = 

79 
ZA = 

80 
ZA = 

81 
ZA = 

82 
ZA = 

83 
ZA = 

84 
ZA = 

85 
ZA = 

86 
ZA = 

87 
ZA = 

88 
ZA = 

89 
ZA = 

90 
86 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
87 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
88 2 0 3 0 0 0 0 0 0 0 2 0 0 0 0 
89 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
 

Table 2a 
Relative Spatial Response of DLV 

AZ    
ZA= 

91 
ZA= 

92 
ZA= 

93 
ZA= 

94 
ZA= 

95 
ZA= 

96 
ZA= 

97 
ZA= 

98 
ZA= 

99 
ZA= 
100 

ZA= 
101 

ZA= 
102 

ZA= 
103 

ZA= 
104 

ZA= 
105 

-90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-89 0 0 1 2 2 3 4 5 6 5 5 4 3 3 3 
-88 0 0 1 4 2 1 3 5 6 7 8 9 7 5 5 
-87 2 1 1 2 33 70 2 2 1 3 4 5 6 7 6 
-86 2 2 1 3 30 66 109 137 75 28 2 2 3 4 4 
-85 0 4 4 3 63 67 102 137 180 213 169 120 10 132 3 
-84 1 2 10 23 104 136 135 132 175 223 212 239 57 192 327 
-83 0 1 3 24 135 214 224 229 274 364 326 260 265 307 440 
-82 0 0 1 25 136 231 320 312 323 425 646 598 595 602 576 
-81 3 0 0 34 148 265 341 405 399 407 578 758 903 903 872 
-80 2 1 0 50 168 282 382 449 472 487 569 733 904 1121 1146 
-79 1 2 1 52 197 303 409 492 553 555 600 734 861 1053 1266 
-78 6 1 1 60 170 315 418 516 584 637 638 739 893 1024 1205 
-77 11 6 1 69 145 324 447 539 631 693 704 777 907 1059 1182 
-76 17 12 7 80 154 285 450 573 662 741 782 801 954 1076 1197 
-75 20 18 14 84 168 272 422 571 675 763 848 863 975 1095 1244 
-74 17 23 19 75 185 256 399 544 676 798 879 921 1028 1153 1271 
-73 14 29 32 81 197 262 379 521 650 789 914 989 1062 1178 1330 
-72 13 25 48 94 199 279 371 500 638 764 878 1011 1126 1241 1356 
-71 13 26 67 95 210 296 368 492 608 732 854 975 1107 1278 1420 
-70 12 31 81 102 211 307 380 477 600 722 843 962 1109 1262 1439 
-69 11 43 89 120 208 311 399 474 595 715 826 968 1102 1240 1403 
-68 12 52 96 138 206 312 412 483 591 710 817 961 1093 1224 1375 
-67 21 65 108 152 206 310 403 490 600 699 830 973 1103 1233 1360 
-66 31 74 117 159 201 298 400 507 605 716 858 987 1115 1243 1364 
-65 43 86 129 167 207 298 398 491 614 747 875 1002 1113 1239 1353 
-64 44 87 126 170 209 295 393 484 589 738 870 991 1121 1250 1363 
-63 43 81 124 163 201 302 388 478 576 736 864 994 1108 1236 1363 
-62 42 80 118 156 209 299 384 473 566 723 854 984 1112 1224 1340 
-61 42 79 117 154 207 297 381 465 558 692 840 990 1102 1217 1328 
-60 37 74 111 148 206 296 379 461 551 674 829 981 1098 1222 1331 
-59 37 73 110 146 217 305 377 458 545 665 818 951 1094 1214 1322 
-58 37 73 109 150 217 300 386 455 540 657 809 933 1082 1212 1328 
-57 37 73 103 148 228 300 385 454 537 650 801 923 1053 1200 1320 
-56 37 72 103 159 229 310 384 462 534 663 794 915 1043 1181 1308 
-55 37 67 102 161 241 310 394 461 529 659 780 908 1035 1153 1297 
-54 36 67 109 174 243 322 394 461 538 655 775 902 1020 1145 1288 
-53 36 67 110 187 255 323 405 471 537 652 770 896 1013 1156 1279 
-52 35 66 123 190 268 334 406 471 536 649 785 910 1026 1149 1264 
-51 35 71 136 204 270 336 417 482 549 666 783 906 1022 1144 1258 



DISR - C. See 24 of 44 9/28/2012 

AZ    
ZA= 

91 
ZA= 

92 
ZA= 

93 
ZA= 

94 
ZA= 

95 
ZA= 

96 
ZA= 

97 
ZA= 

98 
ZA= 

99 
ZA= 
100 

ZA= 
101 

ZA= 
102 

ZA= 
103 

ZA= 
104 

ZA= 
105 

-50 35 80 149 217 283 348 418 483 546 666 781 896 1018 1131 1252 
-49 35 93 161 229 296 361 426 494 566 676 798 893 1015 1127 1247 
-48 31 95 162 229 297 363 427 496 566 677 797 910 1031 1124 1246 
-47 42 108 175 241 308 375 440 507 584 678 797 909 1029 1140 1246 
-46 55 121 187 253 319 386 452 509 587 698 817 928 1027 1138 1260 
-45 66 132 199 265 331 385 451 520 608 718 813 921 1030 1122 1254 
-44 66 133 199 266 320 386 452 520 597 705 816 905 1013 1129 1237 
-43 66 132 198 252 318 380 441 506 606 710 798 909 1015 1114 1245 
-42 65 131 196 247 308 367 416 515 615 696 803 894 1000 1121 1229 
-41 65 127 176 235 294 342 423 522 607 705 789 898 1003 1101 1238 
-40 56 115 163 222 281 339 434 515 616 697 794 902 988 1111 1224 
-39 43 103 151 209 257 348 428 525 626 706 803 888 995 1098 1233 
-38 42 90 138 196 264 360 440 536 619 716 795 891 982 1109 1220 
-37 42 84 125 198 277 355 451 530 630 708 804 883 986 1090 1216 
-36 42 76 121 190 285 363 457 535 630 707 802 879 969 1083 1185 
-35 41 75 127 190 284 361 455 532 609 704 780 878 973 1066 1179 
-34 41 77 136 189 283 360 436 530 606 700 777 860 975 1070 1162 
-33 41 84 144 194 265 359 435 528 604 680 775 865 958 1075 1166 
-32 45 93 153 203 264 358 433 509 602 677 757 870 964 1059 1171 
-31 53 102 151 211 264 339 432 507 582 675 762 855 969 1065 1155 
-30 62 111 160 220 269 338 431 505 580 678 769 862 954 1067 1160 
-29 69 120 169 229 277 338 412 504 578 660 776 868 960 1052 1166 
-28 69 125 179 238 286 338 411 503 579 668 762 875 967 1058 1151 
-27 69 125 180 235 295 343 410 484 584 676 770 861 974 1065 1154 
-26 69 124 180 235 303 351 410 483 572 684 778 869 959 1072 1160 
-25 68 124 179 234 302 358 410 491 581 693 783 877 967 1057 1146 
-24 68 123 178 233 288 356 414 499 589 679 790 882 972 1061 1149 
-23 68 123 178 232 285 349 416 506 595 685 775 888 976 1064 1152 
-22 68 122 175 227 277 327 424 513 602 692 781 871 959 1067 1155 
-21 66 118 168 217 267 324 410 520 609 698 786 873 962 1050 1158 
-20 59 109 158 208 257 329 418 528 616 703 790 877 966 1053 1140 
-19 50 100 149 198 254 337 426 513 621 708 795 882 970 1057 1144 
-18 50 90 139 189 257 345 432 519 605 713 800 886 973 1061 1148 
-17 50 90 130 185 265 352 438 525 611 697 784 891 977 1066 1152 
-16 50 89 129 183 271 358 444 531 617 703 789 875 982 1068 1156 
-15 49 89 136 199 266 355 445 533 621 708 794 880 966 1052 1161 
-14 49 91 149 215 282 348 438 527 615 704 793 882 970 1057 1143 
-13 49 100 166 232 298 364 431 520 608 697 786 874 963 1051 1140 
-12 56 117 183 249 315 381 446 513 601 690 778 867 955 1044 1132 
-11 69 134 200 266 331 397 463 529 595 683 771 860 948 1036 1124 
-10 86 152 217 283 348 414 479 545 611 676 764 853 941 1029 1117 
-9 82 156 231 299 365 430 496 561 627 693 758 846 934 1022 1110 
-8 81 147 218 296 373 446 513 578 643 709 774 839 927 1015 1103 
-7 81 146 212 281 358 435 512 589 660 725 791 856 921 1008 1096 
-6 81 146 211 276 343 420 497 574 651 728 803 872 938 1002 1090 
-5 81 146 211 276 341 406 482 559 636 713 790 867 943 1018 1084 
-4 60 137 211 276 341 406 471 545 622 698 775 852 929 1005 1082 
-3 87 107 185 262 338 406 471 536 607 684 761 837 914 991 1071 
-2 74 114 155 232 309 386 464 535 600 669 746 823 900 980 1063 
-1 60 101 141 203 280 357 434 511 588 663 732 808 889 972 1055 
0 40 81 121 161 238 315 393 470 547 624 701 779 862 945 1029 
1 50 91 139 210 287 364 441 519 596 664 725 793 876 959 1042 



DISR - C. See 25 of 44 9/28/2012 

AZ    
ZA= 

91 
ZA= 

92 
ZA= 

93 
ZA= 

94 
ZA= 

95 
ZA= 

96 
ZA= 

97 
ZA= 

98 
ZA= 

99 
ZA= 
100 

ZA= 
101 

ZA= 
102 

ZA= 
103 

ZA= 
104 

ZA= 
105 

2 50 93 162 239 317 394 468 534 600 659 716 786 869 952 1035 
3 50 115 192 269 339 406 471 535 593 650 708 779 863 946 1029 
4 69 143 210 276 341 406 469 527 583 640 700 772 856 940 1023 
5 81 146 211 276 341 403 461 517 574 630 693 766 850 933 1017 
6 81 146 211 276 337 394 451 507 564 620 687 760 844 927 1011 
7 81 146 212 271 328 384 441 497 554 613 680 754 838 921 1005 
8 81 146 204 261 318 374 431 488 544 605 674 748 832 916 1000 
9 80 138 194 251 308 364 421 478 535 598 668 742 826 910 994 

10 71 128 184 241 298 355 411 468 525 592 662 736 821 905 989 
11 60 117 174 231 288 345 402 459 518 586 656 731 815 900 984 
12 46 106 164 221 278 335 392 449 511 580 650 726 810 895 979 
13 46 89 151 211 268 326 383 440 505 575 645 721 805 890 974 
14 46 82 135 197 259 316 373 431 499 569 639 716 800 885 970 
15 46 83 120 181 243 306 364 424 493 564 634 711 796 877 980 
16 46 83 120 165 227 290 352 417 488 558 629 702 800 876 959 
17 46 83 130 190 252 308 366 435 505 575 637 709 785 865 941 
18 46 93 153 210 261 316 384 454 523 597 655 713 771 852 928 
19 56 111 162 212 265 333 404 469 542 600 658 716 774 839 916 
20 62 112 162 213 282 353 414 487 545 603 662 720 778 836 904 
21 62 113 163 230 299 359 418 490 549 607 665 724 782 840 911 
22 63 113 178 244 303 362 435 493 552 611 669 727 786 858 917 
23 63 126 187 247 306 379 438 497 556 614 673 746 804 863 921 
24 71 131 190 249 309 382 441 500 559 618 691 750 809 868 926 
25 72 131 189 248 321 379 438 497 557 630 689 751 810 869 928 
26 56 115 173 232 305 365 424 483 542 615 679 738 797 871 930 
27 53 98 157 217 290 349 409 468 541 601 665 724 798 857 917 
28 53 96 141 215 274 334 394 467 527 587 651 725 785 845 909 
29 53 96 139 199 259 319 379 453 513 573 651 711 772 832 911 
30 53 97 140 193 243 304 378 438 499 577 638 698 759 834 900 
31 50 97 141 194 238 289 363 424 485 564 625 685 760 827 891 
32 37 87 150 195 239 292 349 410 485 550 611 687 749 817 896 
33 37 75 138 189 240 294 338 410 471 537 612 674 739 822 887 
34 37 67 126 177 240 292 340 396 458 538 600 664 744 813 879 
35 37 67 113 165 229 281 345 396 443 525 589 669 738 802 877 
36 37 68 105 156 220 272 336 388 452 513 591 655 724 800 861 
37 38 75 113 176 229 281 344 396 453 503 580 644 725 789 868 
38 38 76 122 186 239 303 355 407 446 510 574 652 705 790 867 
39 38 81 132 197 250 313 353 398 445 503 582 649 702 769 864 
40 38 88 142 207 268 308 352 388 436 497 576 647 690 763 843 
41 39 98 152 214 261 298 342 387 427 504 570 635 687 742 839 
42 42 107 167 206 251 296 333 381 432 498 574 623 676 745 819 
43 50 112 158 196 241 286 331 372 426 507 563 620 673 726 815 
44 56 102 148 193 231 277 322 371 420 501 564 609 662 722 796 
45 46 91 137 183 229 267 313 362 428 504 553 606 660 709 794 
46 35 81 127 173 219 266 312 354 423 492 550 605 654 708 791 
47 30 71 116 163 210 257 303 353 430 480 539 594 653 707 781 
48 27 66 108 153 200 248 295 345 421 478 537 592 652 698 780 
49 31 68 110 152 199 246 294 352 420 476 536 582 642 698 780 
50 32 63 106 149 191 238 289 347 408 469 525 581 642 698 780 
51 32 60 102 145 188 231 289 349 406 467 524 585 642 703 781 
52 32 60 97 141 191 235 281 338 395 457 524 585 642 704 782 
53 33 61 95 141 185 229 283 338 396 456 514 576 634 705 792 



DISR - C. See 26 of 44 9/28/2012 

AZ    
ZA= 

91 
ZA= 

92 
ZA= 

93 
ZA= 

94 
ZA= 

95 
ZA= 

96 
ZA= 

97 
ZA= 

98 
ZA= 

99 
ZA= 
100 

ZA= 
101 

ZA= 
102 

ZA= 
103 

ZA= 
104 

ZA= 
105 

54 33 63 104 139 178 230 277 334 402 462 520 580 637 698 790 
55 33 66 107 142 183 223 281 340 399 469 526 586 645 700 778 
56 34 75 111 152 188 229 276 343 405 469 529 584 644 693 763 
57 36 78 114 156 197 231 275 332 401 458 527 583 643 683 753 
58 38 81 123 165 200 229 271 328 398 455 525 582 633 670 753 
59 41 84 125 167 197 223 258 324 395 453 524 583 618 659 744 
60 42 85 127 161 190 211 254 321 393 452 523 573 603 661 748 
61 48 92 128 157 186 199 250 319 392 456 516 558 595 654 742 
62 49 90 120 149 179 187 247 322 391 464 502 544 586 657 747 
63 50 82 115 145 167 178 245 320 390 456 492 534 572 663 763 
64 43 77 107 141 155 163 243 320 391 442 484 521 568 670 760 
65 34 69 103 134 143 161 242 320 388 432 475 518 575 678 770 
66 25 60 95 126 131 159 242 329 380 418 466 510 593 697 790 
67 20 56 91 114 123 167 242 322 371 409 454 502 604 709 803 
68 16 48 84 103 111 167 257 312 358 407 446 508 616 722 802 
69 17 43 81 91 100 168 254 299 350 400 446 530 639 732 795 
70 17 36 73 79 88 178 246 291 342 393 444 545 656 721 781 
71 19 36 61 67 89 179 237 289 335 387 448 570 641 704 776 
72 19 37 49 56 92 171 229 283 340 392 478 575 641 703 765 
73 20 39 38 44 104 163 222 281 335 393 492 563 628 692 771 
74 22 33 29 33 102 162 220 280 335 407 480 553 629 701 752 
75 23 25 21 26 94 160 222 293 338 405 489 564 637 679 732 
76 22 18 13 24 96 174 251 302 339 422 498 573 618 635 700 
77 15 10 7 37 125 212 256 275 347 431 509 546 559 620 687 
78 8 5 6 66 157 211 229 271 358 453 472 485 524 594 678 
79 3 4 6 95 173 191 211 293 386 400 423 437 499 587 661 
80 2 4 5 130 145 164 217 315 328 350 361 424 496 526 459 
81 2 5 3 107 118 140 245 269 275 286 333 407 375 326 312 
82 2 4 8 84 92 170 198 201 221 243 300 204 152 190 242 
83 2 4 89 60 94 126 126 143 154 127 46 10 69 120 197 
84 2 1 61 31 58 56 72 84 48 17 56 142 163 181 198 
85 2 1 28 13 40 62 70 38 4 109 134 149 168 177 173 
86 2 36 1 32 53 54 21 71 99 119 139 135 127 123 88 
87 1 15 24 40 32 38 68 92 93 82 73 66 64 31 5 
88 13 16 30 5 36 54 31 15 7 5 5 3 3 3 3 
89 8 2 14 1 1 2 2 2 2 2 2 1 1 1 2 
90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
 

Table 2b 
Relative Spatial Response of DLV 

AZ    
ZA= 
106 

ZA= 
107 

ZA= 
108 

ZA= 
109 

ZA= 
110 

ZA= 
111 

ZA= 
112 

ZA= 
113 

ZA= 
114 

ZA= 
115 

ZA= 
116 

ZA= 
117 

ZA= 
118 

ZA= 
119 

ZA= 
120 

-90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-89 4 5 5 5 4 4 4 3 3 5 8 8 7 7 8 
-88 6 7 8 9 9 8 8 7 7 9 12 14 15 16 15 
-87 5 6 7 7 8 8 8 7 7 8 10 13 40 36 24 
-86 5 5 5 6 6 7 6 6 6 6 8 29 58 75 59 
-85 2 3 182 35 5 5 5 5 5 10 37 50 78 107 100 
-84 459 276 343 444 617 597 681 659 738 654 555 461 371 286 181 
-83 542 683 792 817 886 934 959 979 1007 1068 1075 915 816 721 630 



DISR - C. See 27 of 44 9/28/2012 

AZ    
ZA= 
106 

ZA= 
107 

ZA= 
108 

ZA= 
109 

ZA= 
110 

ZA= 
111 

ZA= 
112 

ZA= 
113 

ZA= 
114 

ZA= 
115 

ZA= 
116 

ZA= 
117 

ZA= 
118 

ZA= 
119 

ZA= 
120 

-82 656 796 940 1086 1095 1142 1213 1235 1258 1311 1349 1394 1322 1216 1122 
-81 906 955 1052 1150 1295 1399 1446 1488 1509 1526 1557 1618 1658 1635 1537 
-80 1176 1212 1254 1287 1406 1546 1670 1688 1728 1746 1796 1829 1889 1927 1922 
-79 1433 1456 1453 1495 1575 1662 1755 1900 1960 1991 2010 2032 2064 2098 2160 
-78 1384 1579 1751 1748 1792 1847 1904 2007 2149 2227 2218 2241 2270 2326 2359 
-77 1359 1535 1727 1886 2021 2065 2092 2174 2276 2352 2430 2450 2476 2520 2533 
-76 1346 1497 1688 1847 2035 2221 2295 2363 2454 2500 2604 2661 2758 2846 2971 
-75 1363 1511 1653 1855 2012 2198 2339 2522 2630 2676 2765 2939 3042 3189 3308 
-74 1389 1530 1647 1824 1981 2166 2320 2503 2671 2809 2958 3141 3261 3448 3612 
-73 1440 1557 1702 1814 1996 2150 2334 2473 2655 2792 2981 3174 3333 3527 3719 
-72 1472 1616 1725 1840 1986 2138 2321 2459 2641 2777 2963 3151 3311 3504 3696 
-71 1534 1648 1756 1899 2007 2159 2311 2492 2629 2809 2952 3132 3307 3500 3692 
-70 1570 1711 1824 1931 2038 2174 2304 2484 2621 2800 2943 3133 3289 3482 3674 
-69 1575 1731 1859 1993 2099 2205 2340 2479 2628 2793 2950 3126 3290 3483 3674 
-68 1526 1712 1864 2033 2140 2274 2379 2491 2655 2804 2979 3136 3314 3470 3677 
-67 1514 1681 1830 1995 2144 2292 2413 2546 2667 2816 2991 3148 3322 3475 3666 
-66 1511 1654 1819 1965 2109 2256 2419 2563 2690 2850 3006 3180 3335 3483 3674 
-65 1498 1629 1792 1955 2099 2241 2384 2528 2673 2835 3020 3198 3351 3529 3697 
-64 1494 1611 1792 1935 2076 2216 2375 2517 2647 2803 3007 3164 3321 3527 3704 
-63 1477 1593 1775 1939 2079 2219 2357 2495 2644 2797 2975 3132 3334 3487 3662 
-62 1451 1580 1739 1906 2065 2204 2361 2498 2622 2768 2945 3126 3304 3454 3653 
-61 1452 1565 1722 1884 2055 2210 2346 2483 2620 2768 2942 3098 3274 3446 3615 
-60 1440 1552 1729 1889 2053 2226 2353 2489 2624 2767 2917 3094 3269 3418 3605 
-59 1444 1544 1700 1859 2018 2185 2355 2477 2611 2770 2918 3094 3243 3413 3599 
-58 1424 1533 1710 1868 2005 2162 2332 2500 2636 2755 2919 3071 3264 3411 3568 
-57 1431 1547 1702 1859 1998 2154 2317 2462 2625 2780 2924 3095 3242 3410 3565 
-56 1434 1559 1699 1855 2010 2143 2298 2465 2631 2769 2928 3075 3243 3412 3566 
-55 1422 1555 1714 1848 2002 2156 2309 2469 2611 2773 2923 3101 3247 3414 3567 
-54 1404 1517 1680 1853 2008 2150 2304 2436 2595 2730 2896 3057 3250 3396 3572 
-53 1376 1511 1660 1823 1995 2151 2279 2429 2569 2726 2890 3046 3207 3396 3559 
-52 1368 1505 1634 1803 1974 2123 2272 2421 2552 2710 2844 3022 3181 3340 3532 
-51 1364 1491 1629 1785 1955 2091 2255 2380 2545 2710 2842 2992 3172 3331 3525 
-50 1382 1488 1625 1769 1927 2072 2251 2375 2537 2686 2827 2973 3151 3307 3470 
-49 1371 1486 1622 1747 1911 2054 2242 2359 2517 2667 2829 2973 3150 3302 3467 
-48 1370 1506 1620 1744 1896 2038 2213 2357 2512 2661 2831 2974 3107 3282 3447 
-47 1371 1505 1608 1742 1882 2011 2197 2354 2509 2643 2818 2960 3108 3276 3435 
-46 1372 1506 1629 1741 1864 1997 2182 2338 2494 2640 2815 2957 3095 3264 3409 
-45 1392 1497 1629 1741 1863 1985 2169 2312 2493 2631 2795 2931 3070 3240 3400 
-44 1375 1506 1620 1751 1863 2004 2145 2323 2472 2601 2764 2913 3057 3230 3392 
-43 1358 1489 1602 1732 1844 1977 2119 2294 2436 2608 2747 2895 3061 3210 3371 
-42 1360 1472 1602 1714 1851 1962 2122 2260 2411 2588 2730 2868 3047 3197 3345 
-41 1345 1479 1585 1722 1831 1948 2097 2236 2417 2568 2704 2881 3026 3161 3310 
-40 1353 1464 1569 1709 1819 1959 2068 2213 2391 2531 2686 2862 2996 3136 3315 
-39 1339 1444 1582 1691 1831 1940 2049 2215 2354 2505 2698 2834 2976 3115 3281 
-38 1326 1457 1564 1693 1799 1903 2053 2180 2324 2515 2670 2816 2986 3116 3264 
-37 1320 1425 1554 1659 1793 1909 2033 2151 2331 2483 2646 2828 2959 3098 3238 
-36 1312 1416 1521 1652 1767 1891 2035 2158 2308 2461 2653 2803 2944 3083 3243 
-35 1281 1383 1511 1632 1749 1899 2016 2136 2304 2459 2609 2762 2915 3089 3228 
-34 1274 1379 1493 1640 1756 1875 1991 2137 2267 2422 2571 2758 2905 3057 3209 
-33 1258 1380 1497 1616 1731 1873 1992 2106 2232 2415 2569 2716 2867 3018 3199 
-32 1262 1354 1474 1615 1734 1849 1967 2110 2235 2379 2532 2679 2863 3010 3161 
-31 1245 1355 1474 1593 1737 1851 1965 2085 2206 2379 2527 2677 2822 2973 3123 
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-30 1250 1338 1475 1596 1711 1828 1968 2090 2210 2345 2492 2642 2821 2971 3118 
-29 1255 1342 1447 1568 1715 1832 1945 2062 2187 2342 2492 2637 2786 2930 3083 
-28 1239 1347 1446 1569 1690 1811 1950 2068 2192 2311 2459 2603 2786 2931 3084 
-27 1244 1331 1448 1571 1691 1811 1928 2047 2194 2317 2457 2605 2748 2896 3043 
-26 1250 1337 1423 1544 1692 1812 1932 2049 2166 2284 2423 2606 2749 2892 3043 
-25 1255 1341 1427 1542 1663 1782 1925 2043 2160 2277 2422 2568 2717 2860 3009 
-24 1235 1344 1430 1542 1662 1781 1893 2010 2126 2277 2422 2568 2713 2862 3006 
-23 1238 1326 1412 1542 1660 1780 1889 2004 2121 2241 2384 2533 2713 2862 2999 
-22 1242 1329 1414 1514 1631 1751 1886 2000 2116 2242 2386 2534 2679 2823 2956 
-21 1245 1330 1418 1514 1632 1749 1857 1968 2083 2243 2388 2532 2680 2804 2945 
-20 1227 1334 1421 1516 1633 1747 1855 1964 2080 2208 2355 2499 2668 2791 2935 
-19 1231 1318 1402 1517 1634 1746 1852 1962 2077 2211 2355 2502 2622 2743 2890 
-18 1234 1321 1406 1493 1608 1719 1850 1958 2077 2215 2359 2488 2601 2732 2880 
-17 1238 1325 1410 1494 1610 1718 1823 1928 2044 2184 2354 2471 2584 2725 2873 
-16 1242 1329 1415 1499 1610 1718 1822 1927 2045 2190 2310 2423 2535 2681 2829 
-15 1247 1333 1419 1503 1611 1717 1822 1927 2050 2180 2290 2402 2528 2674 2822 
-14 1230 1316 1423 1508 1612 1716 1822 1926 2046 2162 2274 2383 2521 2668 2816 
-13 1227 1315 1403 1491 1586 1717 1821 1922 2032 2144 2256 2370 2509 2656 2802 
-12 1220 1307 1395 1484 1582 1686 1790 1893 1987 2099 2239 2357 2498 2643 2789 
-11 1212 1301 1387 1478 1577 1680 1784 1878 1974 2083 2195 2314 2449 2595 2742 
-10 1205 1293 1381 1473 1572 1675 1779 1864 1958 2070 2181 2303 2437 2583 2729 
-9 1198 1286 1375 1470 1567 1671 1766 1849 1942 2054 2171 2295 2426 2572 2716 
-8 1191 1279 1370 1466 1563 1666 1754 1835 1927 2039 2161 2285 2417 2561 2703 
-7 1184 1273 1367 1462 1559 1658 1740 1821 1912 2028 2151 2275 2407 2551 2693 
-6 1177 1269 1363 1458 1556 1648 1729 1810 1898 2018 2142 2266 2397 2540 2681 
-5 1172 1265 1360 1455 1549 1634 1716 1797 1889 2011 2134 2257 2387 2529 2670 
-4 1164 1259 1353 1448 1539 1621 1702 1783 1878 2001 2125 2249 2374 2510 2651 
-3 1155 1245 1339 1434 1525 1607 1688 1770 1866 1990 2114 2236 2359 2495 2636 
-2 1147 1231 1326 1420 1512 1593 1675 1758 1855 1979 2102 2223 2344 2481 2616 
-1 1139 1222 1312 1407 1498 1580 1662 1748 1844 1968 2091 2209 2330 2466 2603 
0 1112 1195 1279 1374 1468 1550 1631 1718 1805 1929 2053 2169 2286 2422 2558 
1 1125 1209 1292 1384 1476 1557 1643 1730 1826 1950 2069 2185 2307 2443 2579 
2 1118 1202 1285 1372 1463 1546 1633 1720 1817 1939 2056 2172 2294 2430 2565 
3 1112 1195 1278 1361 1451 1536 1623 1711 1808 1926 2043 2160 2281 2417 2550 
4 1106 1189 1272 1355 1440 1527 1614 1702 1797 1914 2031 2147 2268 2406 2539 
5 1100 1183 1266 1349 1434 1521 1608 1696 1791 1907 2026 2142 2258 2390 2523 
6 1095 1178 1261 1344 1428 1516 1603 1690 1788 1904 2021 2133 2241 2374 2506 
7 1089 1173 1256 1339 1424 1511 1600 1687 1783 1899 2016 2120 2225 2358 2491 
8 1084 1168 1251 1334 1419 1508 1595 1681 1778 1895 2008 2103 2209 2347 2480 
9 1078 1162 1246 1330 1416 1504 1591 1677 1774 1891 1994 2086 2199 2332 2461 

10 1073 1157 1242 1327 1412 1499 1586 1672 1771 1883 1983 2075 2185 2318 2442 
11 1068 1153 1239 1323 1408 1495 1581 1667 1767 1875 1967 2059 2170 2299 2423 
12 1064 1150 1234 1319 1404 1491 1577 1663 1767 1859 1974 2066 2187 2318 2442 
13 1061 1145 1230 1311 1398 1506 1592 1683 1774 1866 1958 2051 2176 2300 2424 
14 1057 1137 1236 1321 1408 1494 1583 1664 1754 1847 1940 2039 2155 2280 2404 
15 1058 1138 1223 1309 1394 1483 1568 1645 1734 1827 1927 2019 2132 2257 2389 
16 1040 1123 1208 1293 1378 1468 1553 1624 1715 1815 1908 2001 2111 2242 2367 
17 1023 1108 1193 1278 1368 1453 1533 1603 1702 1796 1912 2010 2127 2250 2375 
18 1006 1092 1177 1267 1352 1438 1530 1606 1706 1800 1893 1999 2111 2228 2354 
19 992 1076 1161 1273 1358 1439 1510 1594 1688 1782 1875 1983 2095 2207 2341 
20 981 1081 1172 1258 1344 1419 1496 1576 1670 1764 1864 1967 2106 2226 2351 
21 987 1066 1157 1243 1327 1399 1476 1558 1652 1775 1870 1978 2097 2210 2332 



DISR - C. See 29 of 44 9/28/2012 

AZ    
ZA= 
106 

ZA= 
107 

ZA= 
108 

ZA= 
109 

ZA= 
110 

ZA= 
111 

ZA= 
112 

ZA= 
113 

ZA= 
114 

ZA= 
115 

ZA= 
116 

ZA= 
117 

ZA= 
118 

ZA= 
119 

ZA= 
120 

22 975 1057 1143 1229 1308 1386 1473 1563 1657 1758 1853 1970 2083 2195 2321 
23 980 1046 1128 1233 1306 1383 1454 1546 1647 1742 1837 1955 2096 2215 2322 
24 985 1056 1135 1215 1293 1364 1435 1535 1630 1748 1855 1969 2082 2196 2297 
25 1004 1063 1122 1196 1274 1345 1439 1541 1637 1732 1841 1955 2069 2171 2280 
26 994 1053 1114 1188 1276 1347 1429 1525 1621 1724 1828 1966 2067 2169 2276 
27 981 1042 1121 1196 1267 1336 1411 1507 1626 1730 1830 1939 2042 2154 2251 
28 969 1047 1113 1188 1259 1326 1416 1512 1616 1713 1821 1923 2055 2150 2258 
29 974 1037 1108 1180 1261 1322 1403 1495 1599 1720 1829 1931 2038 2130 2231 
30 964 1028 1117 1186 1244 1305 1409 1507 1605 1712 1814 1923 2042 2139 2226 
31 955 1034 1109 1171 1245 1310 1396 1491 1589 1720 1823 1928 2023 2119 2215 
32 961 1029 1098 1167 1229 1297 1389 1498 1603 1706 1814 1910 2033 2121 2217 
33 952 1035 1094 1156 1212 1304 1397 1484 1588 1713 1818 1914 2015 2111 2219 
34 955 1020 1076 1152 1209 1298 1386 1498 1598 1704 1800 1926 2017 2113 2209 
35 942 999 1074 1139 1202 1302 1391 1488 1603 1708 1805 1910 2007 2109 2198 
36 941 1004 1071 1149 1213 1280 1391 1489 1592 1690 1818 1909 2001 2090 2186 
37 936 1000 1082 1146 1227 1291 1379 1469 1592 1691 1798 1911 1990 2079 2169 
38 932 1011 1078 1157 1225 1289 1379 1470 1571 1702 1801 1884 1991 2070 2157 
39 936 1006 1090 1155 1237 1304 1369 1480 1573 1682 1804 1875 1965 2055 2146 
40 932 1012 1084 1170 1235 1317 1382 1462 1585 1685 1780 1877 1957 2047 2147 
41 912 1008 1081 1177 1247 1316 1398 1464 1588 1698 1772 1869 1959 2037 2122 
42 908 990 1079 1160 1256 1328 1412 1478 1570 1694 1773 1844 1952 2038 2123 
43 897 987 1069 1158 1240 1329 1409 1495 1575 1686 1766 1848 1944 2030 2115 
44 894 985 1067 1157 1239 1336 1411 1507 1590 1664 1759 1842 1931 2032 2118 
45 892 968 1066 1149 1239 1322 1419 1494 1587 1667 1762 1836 1923 2020 2102 
46 875 974 1066 1149 1240 1323 1421 1498 1580 1661 1757 1836 1919 2016 2086 
47 874 974 1051 1150 1249 1325 1415 1488 1584 1656 1748 1826 1906 2000 2085 
48 874 974 1059 1151 1251 1328 1405 1482 1579 1658 1747 1827 1897 1987 2067 
49 874 959 1060 1154 1244 1318 1405 1477 1571 1646 1738 1819 1909 1983 2063 
50 882 961 1063 1156 1235 1309 1399 1482 1570 1646 1730 1809 1892 1969 2048 
51 868 963 1058 1147 1235 1301 1394 1471 1559 1651 1730 1803 1888 1967 2060 
52 871 969 1049 1138 1226 1302 1394 1482 1548 1640 1713 1797 1875 1954 2046 
53 869 959 1049 1129 1218 1306 1382 1471 1550 1635 1719 1794 1874 1966 2046 
54 872 950 1040 1130 1219 1298 1386 1461 1544 1618 1702 1782 1873 1951 2042 
55 872 953 1043 1120 1209 1297 1386 1470 1542 1625 1701 1791 1869 1957 2035 
56 857 951 1031 1120 1210 1287 1375 1459 1542 1610 1694 1772 1862 1953 2031 
57 843 939 1029 1120 1199 1289 1375 1448 1529 1611 1689 1779 1858 1948 2027 
58 830 927 1031 1122 1201 1291 1376 1458 1529 1592 1683 1762 1867 1946 2016 
59 842 928 1021 1113 1204 1292 1376 1439 1509 1600 1680 1772 1851 1930 2012 
60 834 929 1035 1127 1218 1304 1369 1439 1509 1596 1677 1766 1850 1918 1993 
61 840 933 1027 1121 1210 1287 1358 1428 1500 1595 1686 1756 1832 1915 1982 
62 835 937 1033 1125 1205 1276 1359 1429 1499 1591 1670 1753 1829 1898 1980 
63 852 942 1050 1133 1205 1277 1349 1420 1512 1590 1667 1736 1827 1896 1972 
64 861 951 1050 1123 1196 1267 1352 1422 1493 1570 1663 1733 1802 1895 1973 
65 872 957 1035 1121 1192 1264 1335 1393 1481 1558 1635 1722 1799 1884 1955 
66 891 950 1030 1103 1175 1247 1322 1380 1458 1546 1624 1712 1788 1855 1940 
67 876 939 1012 1099 1172 1239 1295 1369 1447 1525 1614 1692 1776 1844 1929 
68 857 935 1010 1091 1160 1230 1286 1348 1437 1516 1605 1681 1765 1833 1925 
69 854 920 1002 1090 1147 1204 1274 1339 1418 1508 1586 1670 1744 1830 1916 
70 837 926 1009 1069 1126 1197 1254 1338 1411 1508 1576 1667 1736 1822 1908 
71 837 921 986 1062 1119 1190 1248 1338 1412 1505 1574 1658 1734 1821 1902 
72 832 921 979 1042 1114 1172 1243 1316 1412 1481 1572 1658 1728 1808 1887 
73 838 901 978 1037 1109 1168 1245 1319 1411 1480 1571 1657 1719 1798 1877 
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74 816 893 957 1034 1093 1165 1232 1325 1412 1462 1539 1614 1662 1739 1812 
75 797 878 940 1021 1082 1144 1187 1251 1317 1366 1439 1518 1560 1629 1686 
76 782 848 926 988 1013 1077 1117 1184 1251 1294 1363 1403 1420 1461 1521 
77 769 835 906 871 938 1007 1052 1116 1184 1231 1274 1279 1290 1319 1323 
78 745 769 746 796 873 938 983 1052 1122 1162 1154 1161 1175 1203 1220 
79 623 600 652 730 804 869 916 986 1018 1031 1032 1043 1058 1075 1107 
80 457 534 611 666 736 802 867 870 891 891 912 928 959 978 994 
81 389 467 546 595 664 718 738 761 762 766 777 809 829 855 872 
82 320 400 478 548 552 573 608 615 619 640 659 694 713 716 727 
83 255 336 392 399 433 457 463 468 475 503 535 533 552 564 482 
84 221 204 225 247 284 290 312 320 355 349 370 392 409 295 239 
85 128 79 89 102 132 178 225 273 219 132 77 76 91 107 126 
86 40 7 9 33 81 128 176 133 47 43 44 46 51 64 81 
87 5 6 8 12 44 93 36 29 30 31 34 37 40 43 48 
88 5 6 8 10 11 13 14 17 18 21 24 27 31 34 37 
89 3 5 6 6 5 5 5 5 7 10 14 17 21 23 23 
90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
 

Table 2c 
Relative Spatial Response of DLV 
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126 

ZA= 
127 

ZA= 
128 

ZA= 
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-90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-89 7 4 2 1 1 1 1 1 1 1 2 3 0 26 37 
-88 15 14 8 3 2 2 2 1 1 3 4 13 47 76 88 
-87 14 13 11 6 4 3 2 2 3 3 13 41 92 125 140 
-86 47 29 17 8 6 4 3 3 4 19 34 60 122 171 190 
-85 81 59 36 131 116 75 57 54 49 37 51 83 140 202 239 
-84 74 7 202 284 240 291 321 410 403 389 282 279 222 249 278 
-83 521 462 523 551 571 650 675 702 787 751 634 627 564 585 541 
-82 1027 919 895 908 918 931 945 1021 1044 1069 1071 991 925 1089 1126 
-81 1442 1351 1289 1289 1269 1276 1285 1296 1309 1384 1406 1435 1583 1608 1636 
-80 1833 1735 1670 1693 1689 1690 1694 1789 1800 1826 1862 1963 2111 2127 2147 
-79 2214 2064 2146 2241 2201 2194 2190 2191 2195 2292 2407 2533 2697 2705 2676 
-78 2411 2421 2553 2672 2750 2653 2642 2652 2743 2764 2871 3093 3214 3223 3172 
-77 2717 2836 2976 3067 3188 3154 3162 3242 3327 3416 3520 3630 3743 3800 3665 
-76 3100 3238 3323 3395 3545 3631 3736 3807 3883 3887 3985 4087 4193 4302 4322 
-75 3441 3602 3688 3773 3917 3953 4088 4248 4362 4440 4529 4625 4726 4749 4767 
-74 3759 3842 4001 4196 4250 4222 4242 4466 4724 4966 4999 5088 5076 5106 5089 
-73 3892 4048 4202 4356 4449 4528 4537 4679 4841 5075 5371 5527 5613 5566 5451 
-72 3869 4130 4301 4413 4526 4658 4805 4810 5026 5254 5523 5820 6013 5986 5902 
-71 3848 4075 4339 4493 4604 4727 4831 4977 5212 5438 5596 5890 6132 6257 6347 
-70 3830 4050 4268 4513 4686 4798 4898 5058 5294 5540 5762 6045 6219 6326 6417 
-69 3830 4034 4244 4503 4684 4833 4966 5144 5279 5578 5916 6157 6265 6410 6521 
-68 3833 4035 4222 4455 4684 4833 5038 5232 5366 5620 5957 6149 6350 6500 6624 
-67 3821 4041 4218 4438 4680 4835 5068 5289 5454 5687 5930 6165 6376 6588 6678 
-66 3845 4066 4242 4462 4683 4864 5101 5272 5508 5751 5927 6161 6374 6563 6774 
-65 3919 4094 4298 4466 4665 4840 5077 5282 5488 5724 5935 6141 6336 6541 6767 
-64 3905 4075 4275 4443 4642 4809 5028 5231 5468 5639 5887 6141 6309 6541 6732 
-63 3886 4078 4277 4445 4643 4810 4993 5183 5419 5622 5833 6095 6310 6510 6692 
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-62 3828 4088 4259 4426 4624 4790 4990 5149 5373 5575 5816 6004 6267 6505 6660 
-61 3819 4029 4232 4441 4607 4773 4969 5146 5369 5531 5766 5988 6246 6457 6656 
-60 3814 3986 4171 4400 4592 4788 4953 5117 5340 5529 5755 5940 6191 6404 6612 
-59 3783 3981 4180 4374 4574 4795 4961 5157 5339 5501 5723 5922 6173 6353 6594 
-58 3777 3980 4151 4320 4517 4743 4940 5144 5315 5502 5724 5913 6121 6337 6579 
-57 3775 3953 4149 4318 4524 4722 4918 5142 5321 5540 5701 5889 6111 6322 6531 
-56 3773 3953 4123 4320 4488 4669 4893 5089 5284 5503 5706 5895 6116 6276 6509 
-55 3746 3927 4153 4321 4489 4656 4876 5071 5256 5470 5671 5897 6061 6261 6484 
-54 3765 3924 4083 4265 4448 4685 4860 5046 5252 5407 5600 5826 6027 6227 6456 
-53 3718 3904 4063 4249 4432 4614 4795 4987 5193 5381 5574 5794 5995 6195 6385 
-52 3719 3877 4063 4221 4398 4580 4761 4984 5169 5357 5574 5766 5965 6128 6355 
-51 3700 3860 4018 4175 4366 4567 4752 4951 5146 5334 5551 5743 5899 6124 6326 
-50 3676 3845 4021 4178 4334 4536 4721 4920 5121 5337 5530 5686 5877 6096 6299 
-49 3641 3843 4007 4163 4319 4474 4653 4876 5072 5263 5465 5666 5857 6072 6273 
-48 3614 3813 3982 4143 4321 4480 4650 4843 5035 5226 5422 5623 5842 6042 6236 
-47 3600 3767 3973 4136 4296 4456 4619 4808 4999 5190 5381 5600 5801 5996 6194 
-46 3573 3740 3945 4114 4273 4437 4600 4774 4984 5175 5365 5560 5756 5949 6148 
-45 3563 3731 3936 4102 4276 4438 4601 4763 4951 5142 5332 5517 5710 5903 6102 
-44 3539 3707 3905 4067 4233 4409 4584 4746 4920 5110 5290 5472 5666 5875 6076 
-43 3522 3722 3885 4047 4206 4379 4542 4716 4891 5081 5258 5444 5639 5832 6034 
-42 3500 3691 3854 4015 4173 4339 4513 4687 4861 5038 5215 5402 5597 5790 5993 
-41 3500 3672 3837 3996 4142 4300 4473 4647 4858 5034 5211 5402 5597 5750 5938 
-40 3481 3640 3808 3966 4124 4282 4484 4657 4832 5007 5171 5363 5558 5738 5922 
-39 3450 3621 3786 3952 4128 4285 4447 4620 4794 4969 5148 5333 5513 5693 5873 
-38 3427 3590 3744 3945 4112 4269 4425 4583 4758 4932 5100 5280 5461 5640 5818 
-37 3387 3585 3747 3910 4067 4233 4398 4561 4729 4894 5053 5228 5409 5588 5766 
-36 3397 3556 3706 3867 4033 4198 4360 4555 4721 4885 5055 5228 5408 5578 5756 
-35 3375 3523 3681 3838 4027 4189 4349 4518 4683 4840 5010 5181 5359 5538 5710 
-34 3344 3535 3689 3833 3987 4148 4302 4472 4640 4806 4976 5137 5311 5482 5651 
-33 3351 3497 3648 3798 3948 4102 4265 4435 4597 4801 4972 5134 5299 5465 5634 
-32 3309 3462 3614 3758 3942 4100 4259 4429 4599 4762 4919 5078 5243 5412 5578 
-31 3307 3461 3607 3758 3909 4056 4225 4389 4547 4707 4867 5023 5189 5356 5530 
-30 3272 3421 3572 3723 3868 4016 4213 4374 4535 4692 4851 5014 5179 5342 5519 
-29 3232 3421 3568 3710 3853 4002 4163 4324 4482 4642 4801 4961 5127 5293 5467 
-28 3232 3379 3517 3660 3802 3956 4111 4311 4471 4628 4789 4954 5116 5275 5443 
-27 3195 3367 3502 3645 3793 3945 4102 4262 4420 4579 4738 4898 5057 5216 5379 
-26 3190 3324 3454 3596 3746 3901 4055 4212 4407 4562 4718 4879 5038 5197 5359 
-25 3181 3311 3442 3586 3739 3891 4040 4195 4350 4505 4658 4818 4980 5139 5298 
-24 3139 3269 3400 3537 3687 3837 4023 4177 4332 4487 4639 4799 4960 5122 5281 
-23 3130 3261 3391 3525 3672 3821 3970 4122 4277 4431 4584 4740 4901 5062 5223 
-22 3091 3220 3383 3515 3656 3806 3955 4106 4261 4415 4567 4722 4883 5045 5202 
-21 3083 3213 3344 3474 3611 3754 3903 4052 4207 4361 4513 4665 4826 4987 5144 
-20 3073 3207 3337 3467 3604 3742 3889 4038 4192 4346 4498 4649 4810 4971 5121 
-19 3031 3166 3299 3460 3597 3735 3876 4025 4178 4331 4483 4635 4794 4952 5100 
-18 3024 3158 3292 3423 3556 3695 3832 3975 4127 4280 4431 4583 4739 4893 5043 
-17 3016 3151 3285 3417 3550 3688 3825 3964 4114 4266 4418 4570 4722 4874 5017 
-16 3009 3143 3278 3412 3544 3683 3820 3958 4102 4254 4406 4553 4698 4840 4989 
-15 2970 3104 3238 3372 3506 3643 3776 3912 4046 4193 4344 4494 4629 4775 4923 
-14 2960 3095 3228 3361 3488 3623 3759 3891 4024 4173 4324 4470 4605 4750 4891 
-13 2947 3080 3213 3345 3472 3602 3738 3873 4005 4149 4300 4447 4575 4720 4867 
-12 2932 3067 3200 3328 3452 3586 3721 3852 3984 4131 4282 4420 4552 4696 4837 
-11 2883 3020 3153 3285 3433 3566 3702 3835 3967 4109 4260 4397 4529 4667 4814 
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-10 2871 3006 3139 3266 3387 3517 3649 3782 3913 4053 4204 4336 4468 4607 4754 
-9 2857 2996 3128 3249 3370 3498 3634 3766 3893 4033 4180 4314 4447 4579 4727 
-8 2845 2983 3113 3235 3356 3480 3614 3746 3878 4017 4160 4287 4420 4558 4706 
-7 2833 2971 3098 3218 3339 3467 3600 3731 3859 3997 4134 4267 4400 4538 4671 
-6 2823 2962 3085 3202 3323 3449 3581 3713 3845 3979 4114 4241 4374 4507 4644 
-5 2812 2947 3069 3190 3311 3436 3562 3694 3825 3954 4087 4220 4352 4484 4619 
-4 2793 2928 3049 3170 3290 3414 3546 3677 3809 3932 4065 4190 4321 4450 4585 
-3 2777 2913 3034 3150 3269 3393 3525 3656 3782 3902 4035 4168 4299 4426 4562 
-2 2758 2894 3015 3134 3254 3377 3509 3641 3763 3881 4014 4140 4267 4394 4529 
-1 2739 2875 2995 3114 3233 3357 3489 3618 3734 3853 3986 4118 4244 4371 4507 
0 2695 2831 2950 3070 3189 3310 3442 3573 3686 3799 3933 4066 4190 4314 4451 
1 2714 2843 2961 3080 3199 3323 3455 3573 3687 3805 3939 4066 4190 4318 4454 
2 2698 2826 2943 3061 3181 3305 3431 3546 3660 3779 3910 4045 4169 4297 4431 
3 2682 2810 2927 3048 3168 3292 3414 3527 3641 3760 3890 4015 4139 4267 4398 
4 2671 2799 2916 3033 3150 3270 3387 3501 3615 3733 3860 3994 4119 4247 4374 
5 2655 2781 2899 3016 3133 3247 3369 3483 3597 3714 3840 3965 4090 4215 4339 
6 2638 2760 2878 3001 3118 3229 3343 3457 3572 3684 3809 3944 4069 4188 4312 
7 2625 2746 2863 2981 3093 3203 3318 3432 3551 3662 3788 3913 4036 4150 4282 
8 2605 2726 2843 2960 3068 3186 3301 3415 3521 3632 3757 3893 4012 4125 4242 
9 2585 2706 2824 2945 3051 3161 3276 3388 3500 3611 3737 3863 3976 4100 4217 

10 2566 2693 2811 2920 3026 3137 3260 3368 3469 3582 3708 3840 3951 4064 4181 
11 2553 2674 2789 2896 3036 3150 3260 3362 3463 3594 3717 3831 3942 4069 4186 
12 2565 2683 2792 2906 3013 3126 3231 3342 3443 3565 3685 3807 3918 4034 4164 
13 2548 2669 2776 2882 2989 3108 3211 3312 3414 3547 3661 3772 3895 4011 4129 
14 2537 2646 2752 2859 2975 3080 3181 3293 3395 3513 3625 3749 3860 3978 4108 
15 2514 2622 2729 2844 2947 3050 3162 3264 3366 3491 3603 3714 3838 3956 4066 
16 2518 2625 2740 2844 2942 3055 3157 3259 3373 3484 3596 3719 3830 3955 4064 
17 2495 2611 2718 2816 2923 3025 3128 3239 3340 3464 3575 3687 3804 3913 4037 
18 2481 2589 2693 2796 2893 3006 3109 3206 3320 3432 3556 3665 3766 3886 3996 
19 2459 2567 2674 2788 2899 3002 3102 3207 3315 3439 3549 3650 3767 3871 3996 
20 2464 2574 2667 2769 2871 2973 3080 3174 3296 3409 3527 3626 3743 3848 3971 
21 2450 2545 2648 2740 2843 2953 3048 3154 3266 3391 3490 3602 3707 3825 3931 
22 2423 2516 2640 2736 2848 2943 3049 3150 3275 3377 3489 3590 3709 3814 3933 
23 2416 2519 2612 2720 2816 2923 3018 3132 3240 3353 3453 3568 3674 3793 3899 
24 2400 2493 2594 2689 2796 2892 3020 3126 3240 3340 3453 3558 3677 3780 3895 
25 2398 2491 2593 2679 2787 2894 2990 3104 3204 3317 3417 3537 3639 3754 3867 
26 2373 2477 2570 2664 2756 2863 2971 3071 3205 3305 3421 3521 3634 3748 3846 
27 2358 2476 2575 2660 2759 2855 2965 3076 3176 3287 3381 3493 3606 3704 3819 
28 2356 2463 2552 2647 2732 2837 2935 3070 3178 3270 3379 3490 3587 3699 3813 
29 2329 2459 2559 2644 2739 2830 2942 3049 3140 3246 3356 3453 3564 3674 3768 
30 2335 2433 2531 2629 2715 2813 2925 3031 3137 3230 3341 3452 3562 3656 3765 
31 2332 2437 2524 2622 2717 2804 2905 3007 3099 3208 3318 3413 3523 3633 3742 
32 2306 2410 2508 2592 2706 2807 2897 2999 3099 3205 3300 3411 3521 3631 3722 
33 2314 2401 2497 2592 2688 2778 2881 2980 3066 3194 3301 3409 3519 3609 3713 
34 2288 2402 2497 2582 2680 2780 2867 2966 3069 3176 3284 3373 3477 3580 3685 
35 2290 2374 2470 2565 2667 2767 2866 2966 3072 3163 3266 3367 3469 3572 3675 
36 2281 2377 2458 2551 2649 2748 2847 2951 3055 3156 3257 3359 3463 3550 3651 
37 2252 2363 2456 2551 2638 2737 2834 2929 3029 3130 3216 3318 3422 3523 3624 
38 2250 2344 2425 2540 2638 2734 2830 2910 3008 3108 3208 3310 3411 3512 3612 
39 2237 2330 2424 2520 2620 2716 2811 2905 3003 3103 3202 3298 3399 3500 3604 
40 2236 2318 2409 2502 2599 2695 2807 2901 2999 3099 3181 3277 3373 3472 3577 
41 2224 2318 2406 2498 2581 2678 2773 2867 2980 3080 3176 3273 3367 3446 3551 
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42 2208 2305 2391 2481 2579 2675 2770 2865 2960 3059 3156 3250 3344 3442 3544 
43 2201 2303 2390 2479 2577 2672 2753 2848 2941 3052 3146 3241 3335 3437 3540 
44 2188 2275 2377 2464 2560 2656 2749 2841 2934 3027 3121 3215 3313 3434 3537 
45 2186 2274 2376 2463 2555 2648 2741 2833 2926 3020 3113 3207 3306 3406 3524 
46 2173 2261 2360 2446 2534 2624 2717 2810 2920 3014 3105 3197 3293 3392 3491 
47 2170 2256 2354 2442 2531 2620 2709 2801 2893 2984 3076 3188 3283 3379 3478 
48 2151 2249 2336 2425 2528 2615 2701 2789 2881 2973 3066 3162 3274 3369 3465 
49 2147 2244 2332 2420 2507 2594 2678 2781 2870 2962 3058 3152 3247 3359 3451 
50 2145 2226 2326 2414 2501 2600 2683 2772 2861 2966 3061 3142 3236 3346 3437 
51 2144 2220 2305 2393 2494 2593 2677 2766 2852 2937 3050 3145 3226 3333 3424 
52 2140 2215 2313 2402 2487 2572 2656 2760 2842 2927 3041 3136 3226 3302 3412 
53 2123 2210 2294 2397 2482 2567 2651 2736 2832 2918 3014 3125 3214 3302 3400 
54 2130 2206 2291 2377 2462 2573 2656 2738 2834 2909 3005 3113 3202 3291 3404 
55 2113 2190 2297 2381 2464 2547 2646 2728 2810 2916 3006 3114 3191 3280 3391 
56 2121 2190 2272 2372 2455 2538 2637 2720 2802 2906 2995 3083 3191 3268 3374 
57 2110 2180 2275 2359 2459 2542 2625 2724 2800 2904 2982 3070 3178 3265 3360 
58 2091 2183 2268 2352 2435 2535 2619 2711 2787 2874 2980 3069 3165 3252 3357 
59 2079 2172 2272 2357 2441 2538 2613 2704 2787 2864 2970 3054 3160 3236 3342 
60 2080 2166 2250 2351 2432 2524 2599 2673 2777 2865 2966 3035 3141 3226 3323 
61 2070 2172 2257 2351 2426 2501 2593 2673 2779 2856 2945 3025 3129 3227 3311 
62 2066 2177 2253 2329 2421 2497 2588 2664 2771 2843 2931 3006 3111 3216 3291 
63 2071 2156 2249 2324 2417 2493 2579 2668 2759 2829 2912 3018 3101 3197 3280 
64 2067 2143 2236 2312 2405 2481 2584 2657 2746 2810 2904 3008 3080 3185 3283 
65 2055 2133 2233 2310 2403 2481 2573 2644 2727 2817 2895 2988 3067 3166 3273 
66 2012 2113 2192 2293 2393 2461 2550 2615 2705 2800 2875 2976 3071 3156 3255 
67 1997 2093 2173 2274 2376 2433 2518 2605 2680 2786 2862 2964 3061 3161 3200 
68 1994 2081 2161 2257 2353 2410 2486 2582 2666 2765 2871 2947 3036 3102 3161 
69 1985 2068 2145 2248 2329 2386 2451 2539 2616 2726 2835 2937 2982 3044 3096 
70 1974 2057 2132 2233 2306 2374 2416 2477 2585 2665 2762 2863 2945 2991 3031 
71 1963 2047 2142 2208 2277 2344 2381 2435 2520 2621 2692 2788 2886 2946 2987 
72 1949 2045 2122 2176 2247 2310 2362 2351 2419 2528 2637 2736 2801 2817 2795 
73 1942 2015 2090 2164 2217 2241 2229 2259 2315 2423 2535 2589 2630 2639 2600 
74 1878 1921 1998 2089 2116 2089 2079 2145 2247 2344 2359 2402 2403 2440 2419 
75 1745 1822 1855 1878 1933 1950 1974 2034 2078 2108 2156 2206 2255 2268 2278 
76 1583 1649 1672 1694 1747 1764 1808 1835 1864 1862 1909 1963 2019 2075 2086 
77 1384 1446 1498 1525 1580 1571 1566 1584 1616 1651 1699 1757 1816 1858 1815 
78 1252 1261 1297 1352 1404 1349 1337 1332 1355 1360 1405 1513 1575 1594 1590 
79 1140 1112 1124 1184 1157 1147 1138 1132 1130 1150 1196 1260 1350 1357 1363 
80 1009 974 921 938 929 923 918 953 951 953 953 1016 1082 1092 1104 
81 854 812 765 758 739 735 733 732 732 766 774 770 840 855 871 
82 683 588 633 555 553 553 553 587 590 595 615 584 568 618 638 
83 419 559 463 366 368 402 407 412 449 446 406 414 389 404 398 
84 346 413 365 214 194 208 215 254 263 271 241 251 230 248 258 
85 109 117 168 97 98 80 87 81 91 96 120 144 165 196 216 
86 97 65 31 2 14 26 39 40 40 53 77 92 124 156 170 
87 57 57 23 2 14 26 26 28 28 24 25 50 83 109 125 
88 41 43 24 1 10 13 15 17 17 14 9 9 36 63 79 
89 23 12 1 1 1 1 2 5 7 7 2 2 3 17 34 
90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Table 2d 
Relative Spatial Response of DLV 

AZ    
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145 

ZA= 
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ZA= 
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ZA= 
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ZA= 
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-90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-89 39 38 37 36 61 22 2 2 2 2 1 1 1 1 1 
-88 91 90 88 116 163 106 49 12 5 3 2 2 1 2 2 
-87 144 141 143 222 265 178 119 61 42 36 11 3 2 3 3 
-86 196 191 248 301 338 278 217 272 384 401 369 337 153 112 87 
-85 248 279 329 408 439 377 293 583 846 766 725 686 628 411 380 
-84 313 390 438 515 539 456 740 1017 1149 1267 1234 1035 967 859 672 
-83 663 568 599 632 628 914 1061 1331 1575 1614 1590 1535 1306 1191 1105 
-82 1178 1074 1098 976 1118 1243 1505 1647 1880 2079 1944 1883 1643 1521 1400 
-81 1669 1558 1564 1609 1582 1775 1908 2164 2249 2378 2449 2229 2132 1850 1723 
-80 2160 2040 1973 2200 2154 2248 2353 2481 2677 2741 2803 2574 2451 2162 2028 
-79 2546 2524 2579 2637 2725 2656 2679 2921 2984 3163 3135 3071 2784 2642 2348 
-78 3035 3060 3260 3269 3188 3264 3143 3240 3412 3464 3474 3414 3116 2967 2667 
-77 3639 3671 3706 3848 3758 3671 3588 3740 3783 3828 3933 3756 3600 3291 3004 
-76 4339 4360 4386 4271 4172 4232 4139 4056 4091 4250 4291 4077 3886 3720 3523 
-75 4952 4970 4986 4893 4790 4631 4471 4465 4504 4548 4586 4548 4379 4230 4083 
-74 5241 5427 5431 5303 5246 5077 4910 4837 4858 4897 4988 5036 4899 4739 4812 
-73 5514 5695 5880 5766 5587 5395 5222 5136 5150 5296 5331 5538 5463 5247 5309 
-72 5888 6045 6148 6212 6036 5854 5705 5616 5619 5582 5611 5975 5933 6000 5862 
-71 6124 6253 6436 6527 6374 6169 6025 5928 5910 5930 6061 6442 6402 6459 6313 
-70 6518 6607 6786 6885 6818 6500 6383 6281 6201 6216 6381 6869 7098 6979 6762 
-69 6623 6771 6993 7170 7153 6977 6825 6717 6668 6677 6972 7184 7553 7436 7240 
-68 6678 6954 7240 7514 7439 7298 7181 7066 6961 6962 7295 7655 8018 7892 7678 
-67 6855 7138 7326 7611 7864 7783 7495 7375 7311 7426 7775 7973 8329 8408 8152 
-66 7028 7218 7436 7692 7907 8042 7973 7847 7663 7759 8102 8447 8796 8833 8586 
-65 6945 7170 7426 7649 7819 8067 8252 8153 8068 8249 8584 8768 9098 9231 9056 
-64 6932 7160 7385 7600 7800 8008 8238 8423 8553 8695 8877 8975 9087 9214 9395 
-63 6890 7149 7337 7551 7782 7947 8178 8450 8607 8723 8837 8948 9061 9236 9417 
-62 6883 7066 7328 7534 7699 7930 8158 8391 8573 8714 8811 8943 9078 9221 9402 
-61 6844 7059 7278 7482 7684 7915 8101 8320 8541 8667 8804 8938 9064 9245 9428 
-60 6842 7054 7262 7466 7668 7836 8084 8286 8490 8639 8778 8914 9089 9260 9400 
-59 6802 7007 7246 7417 7653 7821 8056 8224 8421 8612 8731 8915 9060 9232 9403 
-58 6752 6988 7165 7404 7606 7808 8021 8193 8391 8566 8706 8878 9061 9236 9375 
-57 6725 6957 7151 7391 7561 7780 7916 8162 8332 8541 8694 8874 9058 9207 9404 
-56 6698 6890 7122 7381 7550 7747 7883 8127 8304 8517 8659 8871 9023 9206 9410 
-55 6673 6864 7095 7288 7523 7694 7852 8064 8270 8470 8658 8870 9021 9190 9380 
-54 6615 6839 7069 7262 7488 7663 7821 8032 8239 8437 8604 8801 8969 9164 9324 
-53 6591 6781 7045 7218 7443 7633 7792 8001 8199 8391 8531 8744 8897 9109 9251 
-52 6560 6759 6966 7174 7399 7597 7742 7972 8133 8345 8487 8690 8842 9051 9190 
-51 6532 6736 6923 7131 7357 7515 7712 7932 8088 8301 8443 8621 8834 8978 9175 
-50 6504 6715 6881 7089 7316 7514 7672 7888 8044 8242 8439 8579 8776 8918 9104 
-49 6464 6673 6839 7049 7255 7475 7616 7820 8043 8199 8398 8538 8706 8859 9046 
-48 6424 6633 6798 7010 7216 7424 7559 7763 8002 8158 8340 8521 8645 8834 8989 
-47 6384 6593 6759 6971 7179 7367 7502 7708 7956 8118 8300 8460 8584 8776 8977 
-46 6364 6556 6722 6934 7123 7312 7488 7653 7882 8117 8242 8394 8567 8717 8909 
-45 6324 6519 6728 6875 7060 7257 7433 7600 7829 8060 8220 8334 8499 8658 8854 
-44 6280 6484 6672 6813 6999 7201 7380 7598 7778 7990 8161 8275 8440 8647 8797 
-43 6238 6427 6611 6795 6939 7142 7328 7548 7760 7918 8099 8255 8383 8578 8774 
-42 6182 6367 6552 6736 6935 7083 7275 7484 7692 7892 8031 8197 8371 8522 8697 
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-41 6122 6307 6493 6686 6877 7070 7214 7416 7625 7825 8003 8139 8316 8496 8621 
-40 6107 6249 6444 6629 6821 7010 7199 7399 7559 7759 7937 8117 8246 8420 8592 
-39 6058 6244 6430 6573 6761 6949 7138 7336 7544 7694 7872 8048 8222 8348 8518 
-38 6002 6188 6375 6558 6745 6888 7078 7277 7480 7674 7852 7980 8152 8326 8496 
-37 5947 6133 6317 6499 6685 6873 7066 7219 7418 7610 7785 7958 8086 8258 8428 
-36 5936 6076 6258 6441 6627 6815 7009 7209 7408 7545 7718 7891 8064 8237 8364 
-35 5885 6062 6244 6428 6570 6757 6952 7153 7333 7511 7695 7827 7999 8173 8344 
-34 5828 6012 6195 6372 6559 6745 6944 7124 7254 7430 7613 7796 7979 8153 8282 
-33 5772 5957 6139 6325 6512 6690 6868 7045 7222 7398 7581 7716 7899 8081 8249 
-32 5761 5945 6129 6315 6492 6662 6792 6967 7144 7321 7501 7685 7869 7999 8167 
-31 5714 5891 6076 6250 6421 6591 6763 6940 7115 7292 7422 7607 7787 7964 8129 
-30 5704 5880 6052 6223 6350 6521 6691 6868 7044 7219 7394 7573 7752 7927 8046 
-29 5640 5812 5983 6154 6325 6496 6666 6842 7019 7194 7317 7490 7669 7844 8018 
-28 5615 5787 5958 6086 6258 6428 6598 6772 6949 7117 7284 7456 7636 7810 7936 
-27 5549 5720 5892 6063 6234 6405 6576 6742 6911 7085 7207 7375 7555 7735 7901 
-26 5529 5699 5869 5997 6168 6340 6506 6658 6830 7007 7176 7344 7523 7701 7867 
-25 5467 5637 5807 5976 6143 6310 6480 6624 6793 6976 7145 7314 7443 7620 7787 
-24 5449 5618 5784 5947 6117 6284 6410 6552 6709 6884 7066 7239 7410 7587 7747 
-23 5384 5549 5717 5880 6048 6215 6370 6520 6674 6849 7031 7206 7373 7546 7707 
-22 5360 5525 5693 5856 6020 6191 6338 6488 6640 6815 6950 7125 7286 7459 7620 
-21 5291 5459 5624 5790 5953 6123 6268 6410 6561 6734 6918 7093 7247 7419 7581 
-20 5271 5434 5601 5764 5930 6086 6237 6380 6531 6702 6886 7055 7208 7380 7539 
-19 5251 5412 5579 5742 5908 6056 6207 6351 6502 6623 6799 6975 7127 7295 7454 
-18 5191 5349 5508 5673 5826 5983 6132 6282 6426 6592 6769 6938 7089 7257 7414 
-17 5165 5320 5478 5643 5793 5948 6098 6254 6398 6562 6733 6901 7052 7220 7372 
-16 5138 5284 5450 5605 5759 5904 6065 6226 6371 6532 6699 6864 7016 7137 7287 
-15 5065 5214 5373 5533 5687 5830 5991 6141 6302 6458 6620 6785 6936 7096 7245 
-14 5039 5181 5346 5502 5645 5798 5958 6109 6270 6416 6582 6747 6898 7056 7204 
-13 5007 5155 5315 5460 5613 5767 5916 6077 6238 6380 6543 6709 6858 7015 7163 
-12 4984 5130 5275 5429 5583 5735 5883 6045 6206 6343 6506 6672 6819 6975 7123 
-11 4961 5095 5245 5399 5553 5692 5851 6013 6157 6268 6426 6579 6738 6895 7040 
-10 4895 5032 5176 5330 5474 5623 5778 5929 6083 6232 6390 6540 6698 6856 7002 
-9 4869 5004 5147 5292 5443 5593 5747 5895 6047 6197 6354 6502 6659 6817 6955 
-8 4842 4967 5109 5263 5413 5563 5706 5861 6012 6162 6303 6463 6621 6779 6910 
-7 4805 4940 5082 5233 5372 5522 5673 5826 5977 6128 6264 6423 6581 6740 6863 
-6 4779 4914 5053 5193 5343 5494 5639 5790 5941 6078 6223 6382 6541 6700 6818 
-5 4745 4880 5014 5165 5315 5466 5602 5754 5891 6040 6182 6342 6502 6656 6772 
-4 4721 4854 4986 5137 5288 5433 5552 5705 5857 6002 6142 6303 6463 6614 6728 
-3 4697 4828 4958 5099 5250 5388 5517 5670 5823 5965 6103 6264 6425 6571 6684 
-2 4665 4791 4920 5072 5224 5354 5483 5636 5789 5926 6065 6226 6387 6527 6640 
-1 4640 4765 4894 5046 5193 5320 5450 5603 5753 5888 6027 6189 6345 6483 6597 
0 4587 4709 4831 4983 5135 5257 5378 5532 5686 5817 5949 6111 6274 6407 6540 
1 4581 4703 4833 4986 5118 5240 5370 5524 5664 5796 5935 6098 6243 6376 6534 
2 4556 4678 4809 4956 5085 5207 5338 5489 5627 5759 5899 6059 6200 6334 6492 
3 4521 4644 4774 4928 5053 5176 5307 5455 5590 5723 5864 6020 6158 6293 6452 
4 4497 4620 4752 4884 5007 5130 5277 5421 5554 5687 5829 5981 6116 6252 6411 
5 4473 4597 4724 4852 4976 5099 5229 5368 5519 5652 5796 5939 6075 6211 6372 
6 4436 4560 4684 4822 4945 5069 5196 5332 5466 5618 5757 5898 6035 6171 6332 
7 4406 4530 4655 4779 4917 5041 5166 5300 5434 5568 5719 5857 5995 6132 6294 
8 4363 4502 4626 4751 4875 4995 5135 5269 5404 5533 5682 5819 5957 6094 6248 
9 4334 4459 4584 4723 4845 4963 5089 5239 5374 5497 5624 5782 5920 6054 6207 

10 4310 4432 4557 4679 4814 4933 5059 5210 5338 5459 5587 5746 5884 6013 6165 
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11 4304 4435 4558 4678 4796 4931 5063 5189 5329 5421 5551 5710 5843 5971 6123 
12 4281 4395 4528 4647 4766 4885 5028 5151 5272 5412 5548 5680 5831 5959 6114 
13 4259 4369 4486 4620 4739 4854 4992 5113 5235 5376 5508 5638 5790 5918 6073 
14 4218 4341 4459 4579 4712 4823 4943 5081 5202 5340 5468 5596 5748 5877 6034 
15 4190 4298 4433 4552 4664 4791 4912 5050 5171 5284 5426 5555 5708 5837 5988 
16 4174 4301 4417 4547 4657 4789 4910 5028 5162 5274 5414 5544 5697 5797 5942 
17 4147 4257 4387 4498 4626 4741 4880 4994 5126 5239 5373 5503 5657 5785 5930 
18 4121 4230 4355 4466 4595 4711 4845 4958 5090 5204 5340 5463 5618 5745 5891 
19 4106 4231 4341 4466 4573 4703 4815 4948 5060 5169 5306 5423 5579 5706 5852 
20 4081 4206 4317 4442 4543 4667 4780 4913 5026 5162 5279 5415 5570 5695 5842 
21 4057 4167 4293 4394 4511 4614 4745 4878 4992 5129 5246 5383 5533 5657 5797 
22 4044 4165 4267 4385 4504 4607 4736 4850 4985 5123 5214 5351 5496 5613 5752 
23 4015 4135 4235 4354 4455 4577 4702 4817 4952 5091 5208 5347 5479 5591 5728 
24 4010 4110 4227 4346 4449 4571 4651 4784 4920 5059 5177 5309 5441 5548 5682 
25 3967 4083 4200 4297 4420 4542 4646 4777 4916 5030 5163 5294 5402 5510 5642 
26 3962 4079 4176 4267 4390 4495 4618 4746 4885 4993 5124 5254 5387 5495 5627 
27 3936 4032 4145 4261 4385 4490 4613 4736 4869 4976 5084 5216 5349 5457 5587 
28 3909 4022 4135 4233 4338 4462 4583 4705 4809 4937 5068 5201 5334 5464 5547 
29 3878 3992 4105 4210 4332 4453 4573 4697 4801 4926 5030 5163 5293 5423 5526 
30 3874 3983 4079 4202 4301 4421 4542 4647 4772 4897 5018 5143 5273 5402 5512 
31 3851 3941 4052 4170 4291 4412 4534 4640 4762 4885 4985 5107 5231 5362 5492 
32 3828 3932 4047 4164 4281 4403 4485 4607 4729 4850 4972 5095 5218 5321 5452 
33 3800 3904 4021 4139 4256 4351 4472 4594 4715 4837 4960 5062 5186 5309 5432 
34 3790 3900 4018 4114 4228 4341 4460 4580 4682 4804 4927 5051 5170 5290 5394 
35 3781 3875 3990 4102 4195 4310 4430 4549 4669 4792 4912 5014 5133 5251 5376 
36 3754 3845 3957 4069 4181 4300 4420 4540 4654 4755 4874 4993 5112 5233 5340 
37 3727 3834 3943 4056 4171 4291 4406 4504 4619 4735 4853 4972 5073 5196 5323 
38 3719 3827 3934 4043 4157 4255 4370 4484 4599 4716 4833 4934 5053 5205 5332 
39 3712 3820 3926 4015 4120 4234 4348 4462 4579 4679 4797 4915 5062 5170 5292 
40 3685 3774 3899 4004 4108 4212 4327 4443 4543 4661 4779 4921 5021 5145 5268 
41 3658 3764 3871 3994 4098 4201 4290 4407 4525 4643 4761 4887 5002 5120 5227 
42 3648 3755 3861 3965 4088 4175 4277 4388 4507 4625 4751 4869 4985 5084 5203 
43 3643 3747 3850 3954 4041 4163 4268 4377 4489 4590 4734 4851 4951 5067 5209 
44 3635 3736 3838 3925 4028 4151 4259 4368 4460 4599 4717 4817 4934 5075 5176 
45 3623 3724 3826 3913 4016 4142 4251 4343 4453 4582 4696 4796 4910 5037 5150 
46 3611 3713 3800 3903 4005 4134 4239 4331 4437 4564 4656 4769 4911 5010 5119 
47 3580 3703 3790 3890 3991 4117 4208 4313 4441 4531 4634 4770 4870 4984 5116 
48 3566 3688 3775 3875 3975 4097 4188 4293 4422 4512 4615 4743 4844 4954 5075 
49 3550 3672 3759 3860 3960 4081 4169 4275 4403 4493 4620 4711 4818 4941 5044 
50 3536 3657 3744 3845 3967 4067 4154 4280 4371 4474 4602 4693 4816 4910 5013 
51 3523 3622 3730 3829 3950 4037 4136 4260 4351 4479 4570 4674 4792 4878 5010 
52 3511 3609 3711 3810 3932 4031 4119 4243 4333 4461 4552 4676 4758 4875 4969 
53 3500 3594 3708 3791 3914 4014 4125 4227 4338 4443 4534 4652 4735 4851 4939 
54 3487 3601 3695 3776 3896 3998 4109 4211 4323 4425 4535 4628 4736 4828 4937 
55 3484 3588 3680 3761 3875 3975 4089 4189 4303 4398 4506 4623 4706 4820 4908 
56 3466 3570 3662 3774 3853 3974 4063 4189 4278 4390 4470 4587 4672 4784 4907 
57 3448 3562 3644 3753 3833 3948 4037 4163 4246 4357 4461 4551 4664 4749 4877 
58 3433 3545 3624 3732 3822 3927 4048 4132 4239 4325 4429 4515 4628 4747 4840 
59 3427 3525 3634 3712 3825 3908 4019 4100 4208 4319 4397 4507 4598 4719 4840 
60 3428 3514 3615 3702 3807 3889 3991 4094 4182 4288 4392 4474 4589 4718 4812 
61 3408 3494 3596 3684 3789 3892 3966 4063 4178 4257 4361 4464 4544 4674 4802 
62 3396 3475 3586 3688 3764 3866 3963 4043 4147 4252 4327 4429 4531 4628 4758 
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AZ    
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ZA= 
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63 3377 3488 3568 3661 3763 3838 3938 4041 4102 4218 4318 4395 4496 4615 4746 
64 3368 3470 3563 3636 3731 3831 3911 3994 3988 4083 4208 4381 4488 4570 4701 
65 3351 3444 3539 3630 3700 3804 3887 3857 3826 3885 4084 4200 4369 4559 4520 
66 3330 3401 3507 3601 3698 3755 3746 3717 3634 3631 3834 4039 4245 4356 4256 
67 3252 3361 3425 3534 3636 3631 3523 3496 3471 3464 3670 3793 4003 4110 4025 
68 3179 3268 3378 3484 3493 3399 3378 3356 3309 3288 3422 3634 3847 3841 3757 
69 3142 3176 3263 3333 3351 3247 3199 3189 3170 3152 3260 3390 3606 3604 3523 
70 3075 3100 3171 3208 3202 3042 2989 2984 2948 2936 2957 3232 3449 3366 3256 
71 2902 2943 3016 3095 2998 2895 2813 2805 2804 2799 2797 3020 3061 3095 3023 
72 2774 2850 2890 2956 2847 2751 2662 2655 2658 2632 2629 2779 2817 2856 2789 
73 2617 2694 2771 2737 2642 2543 2451 2418 2424 2489 2494 2631 2573 2484 2536 
74 2494 2573 2572 2510 2489 2398 2309 2267 2276 2286 2326 2371 2307 2261 2317 
75 2364 2369 2372 2333 2262 2192 2107 2093 2100 2113 2111 2169 2079 2038 1998 
76 2090 2096 2104 2061 1997 2005 1939 1883 1880 1944 1939 1929 1903 1814 1747 
77 1778 1788 1800 1873 1813 1755 1698 1731 1700 1697 1737 1736 1736 1639 1563 
78 1537 1515 1600 1615 1559 1574 1505 1497 1519 1492 1493 1567 1507 1484 1390 
79 1307 1305 1296 1318 1358 1308 1275 1349 1309 1316 1321 1399 1348 1328 1238 
80 1130 1079 1043 1123 1104 1126 1124 1143 1171 1096 1149 1159 1189 1101 1085 
81 906 858 870 858 848 893 915 995 975 949 952 961 1025 940 928 
82 681 637 651 598 646 654 736 762 829 813 743 793 793 783 774 
83 445 405 423 441 464 500 528 615 688 619 601 625 633 627 620 
84 286 311 327 363 388 344 378 467 490 483 467 408 473 470 379 
85 231 234 251 288 318 274 229 263 350 288 276 268 312 235 215 
86 183 181 195 213 247 204 162 127 151 151 141 132 82 67 52 
87 134 131 131 159 196 134 93 51 23 13 7 6 7 6 4 
88 85 83 82 84 124 84 43 3 0 1 3 5 5 4 3 
89 36 36 35 35 52 10 0 0 0 1 2 2 2 2 1 
90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
 

Table 2e 
Relative Spatial Response of DLV 

AZ    
ZA= 
151 

ZA= 
152 

ZA= 
153 

ZA= 
154 

ZA= 
155 

ZA= 
156 

ZA= 
157 

ZA= 
158 

ZA= 
159 

ZA= 
160 

ZA= 
161 

ZA= 
162 

ZA= 
163 

ZA= 
164 

ZA= 
165 

-90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-89 1 1 1 1 1 1 1 1 1 9 5 1 1 1 25 
-88 2 2 2 2 4 4 4 3 15 27 15 7 5 0 93 
-87 3 3 4 5 7 7 6 17 37 48 36 14 8 0 118 
-86 62 27 19 8 9 9 20 39 59 57 44 28 32 145 188 
-85 349 365 369 160 125 96 81 67 68 76 78 94 145 188 213 
-84 635 649 703 501 459 423 402 207 186 188 217 155 203 292 283 
-83 921 933 1041 842 793 750 548 520 488 561 365 369 383 374 308 
-82 1206 1217 1320 1183 1126 1077 868 832 841 709 724 716 510 491 421 
-81 1490 1502 1598 1504 1459 1230 1187 1142 998 1059 1130 864 849 813 531 
-80 1783 1787 1876 1831 1791 1556 1506 1505 1355 1408 1269 1247 1192 932 850 
-79 2179 2109 2193 2142 2119 1881 1826 1669 1713 1556 1603 1633 1332 1270 966 
-78 2640 2462 2482 2414 2437 2207 2235 2068 2070 1906 1944 1767 1709 1399 1313 
-77 3130 2963 2981 2745 2580 2584 2407 2433 2259 2288 2117 2162 1858 1758 1431 
-76 3619 3466 3480 3233 2988 2982 2780 2798 2616 2637 2458 2292 2246 1884 1761 
-75 4163 3999 3977 3720 3465 3468 3184 2961 2972 2784 2799 2648 2628 2231 1867 
-74 4649 4476 4264 4244 3988 3692 3661 3366 3333 3132 2937 2946 2765 2565 2191 
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ZA= 
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ZA= 
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ZA= 
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ZA= 
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ZA= 
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ZA= 
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ZA= 
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-73 5135 4951 4747 4730 4465 4209 4171 3866 3529 3488 3277 3076 3165 2701 2299 
-72 5675 5426 5236 5214 4942 4690 4386 4331 4018 3707 3625 3408 3277 3084 2632 
-71 6141 5956 5755 5735 5417 5155 4861 4535 4473 4152 3834 3777 3571 3192 2743 
-70 6550 6404 6218 5969 5937 5665 5330 4999 4666 4596 4268 3942 3665 3520 3067 
-69 7014 6854 6653 6439 6162 6129 5833 5494 5118 4779 4701 4350 4044 3607 3193 
-68 7419 7248 7094 6937 6634 6343 6303 5955 5603 5254 4873 4565 4650 3928 3509 
-67 7847 7640 7479 7263 7093 6850 6507 6155 6053 5662 5534 5249 4854 4129 3597 
-66 8311 8088 7863 7623 7400 7263 7003 6613 6242 5901 5793 5914 5354 4696 3973 
-65 8735 8484 8301 7996 7713 7564 7422 7104 6878 6583 6336 6100 5501 4843 4148 
-64 9196 8933 8683 8353 8071 7909 7716 7541 7377 7142 6809 6565 5925 5261 4598 
-63 9560 9321 9066 8533 8223 8049 7895 7730 7502 7315 7066 6689 6054 5382 4711 
-62 9583 9766 9236 8887 8579 8347 8187 8127 7820 7635 7486 7083 6376 5744 5068 
-61 9568 9765 9609 9239 8885 8690 8554 8424 8388 7837 7598 7215 6495 5810 5173 
-60 9595 9743 9837 9603 9243 8987 8698 8635 8514 8059 7819 7544 6870 6172 5482 
-59 9567 9703 9805 9907 9586 9169 9000 8931 8871 8589 8009 7753 6990 6280 5583 
-58 9571 9673 9761 9906 9736 9463 9375 9226 9000 8790 8215 7801 7287 6639 5935 
-57 9553 9633 9731 9862 9979 9862 9676 9435 9356 9229 8747 7962 7400 6697 6033 
-56 9513 9604 9716 9832 9935 9958 9895 9729 9644 9578 8909 8126 7738 7055 6335 
-55 9484 9590 9687 9789 9936 9970 10000 9990 9771 9696 9220 8635 7719 7156 6430 
-54 9444 9561 9644 9790 9878 9905 9939 9987 9968 9949 9276 8718 8001 7437 6523 
-53 9429 9523 9616 9762 9820 9869 9914 9951 9979 9858 9473 8928 8139 7517 6734 
-52 9373 9492 9618 9720 9747 9805 9845 9923 9962 9938 9435 8967 8420 7831 6799 
-51 9305 9441 9577 9658 9718 9733 9814 9852 9902 9922 9592 9047 8456 7901 7114 
-50 9248 9416 9547 9629 9645 9706 9741 9798 9874 9915 9551 9078 8532 7952 7018 
-49 9232 9360 9526 9554 9589 9634 9667 9761 9820 9891 9679 9158 8560 8086 7061 
-48 9167 9304 9456 9480 9541 9579 9634 9707 9799 9872 9706 9185 8709 7943 7298 
-47 9111 9282 9383 9449 9461 9531 9571 9672 9751 9849 9758 9211 8661 8064 7153 
-46 9056 9210 9354 9454 9402 9451 9524 9604 9726 9797 9755 9286 8684 7917 7272 
-45 9035 9138 9283 9386 9351 9392 9444 9578 9662 9778 9820 9309 8678 7909 7265 
-44 8963 9109 9211 9357 9460 9297 9432 9534 9637 9723 9807 9381 8668 8024 7115 
-43 8897 9042 9186 9290 9434 9232 9382 9523 9596 9699 9779 9400 8780 7871 7229 
-42 8867 8978 9123 9267 9371 9305 9325 9477 9584 9658 9763 9359 8624 7982 7075 
-41 8792 8954 9060 9205 9350 9419 9317 9465 9543 9646 9720 9381 8609 7807 7061 
-40 8718 8889 9038 9183 9274 9392 9267 9422 9532 9607 9709 9395 8724 7826 7172 
-39 8691 8863 8976 9122 9237 9316 9308 9407 9492 9596 9626 9582 8778 8053 7169 
-38 8621 8790 8955 9045 9171 9290 9328 9369 9481 9557 9559 9492 8990 8102 7215 
-37 8601 8727 8880 9008 9134 9215 9325 9356 9442 9480 9468 9427 9040 8149 7419 
-36 8535 8705 8841 8932 9059 9177 9287 9323 9431 9439 9401 9337 9034 8354 7462 
-35 8516 8624 8770 8905 9033 9103 9214 9320 9352 9317 9309 9300 9264 8397 7502 
-34 8437 8587 8732 8829 8958 9078 9190 9265 9284 9276 9217 9182 9176 8385 7701 
-33 8400 8507 8652 8793 8924 9041 9117 9217 9243 9188 9147 9145 9141 8637 7738 
-32 8320 8471 8615 8756 8850 8967 9071 9167 9211 9159 9105 9055 9013 8621 7631 
-31 8284 8392 8546 8688 8826 8943 9042 9103 9187 9147 9093 9043 8990 8656 7632 
-30 8213 8366 8510 8653 8789 8857 8956 9054 9143 9115 9064 9011 8958 8554 7700 
-29 8178 8330 8433 8576 8709 8806 8906 9006 9090 9106 9053 9001 8948 8809 7715 
-28 8100 8252 8398 8533 8663 8779 8842 8942 9043 9073 9021 8972 8914 8725 7672 
-27 8065 8218 8354 8486 8592 8706 8800 8895 8996 9039 8991 8961 8901 8701 7700 
-26 8032 8131 8264 8414 8546 8665 8760 8854 8934 9023 8979 8922 8860 8604 7991 
-25 7947 8087 8234 8368 8501 8623 8704 8799 8895 8980 8941 8908 8847 8628 7941 
-24 7903 8059 8188 8279 8414 8565 8664 8760 8857 8936 8926 8872 8809 8529 7962 
-23 7816 7977 8108 8238 8387 8521 8624 8722 8836 8888 8889 8832 8795 8503 7908 
-22 7774 7934 8067 8198 8343 8479 8585 8668 8754 8838 8874 8818 8692 8403 7924 
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ZA= 
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ZA= 
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155 
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-21 7746 7892 8027 8174 8265 8397 8531 8618 8705 8814 8834 8778 8670 8375 8110 
-20 7660 7807 7947 8095 8227 8352 8480 8568 8680 8764 8793 8764 8623 8322 8083 
-19 7618 7766 7908 8056 8181 8325 8429 8542 8631 8715 8779 8727 8530 8293 7983 
-18 7577 7726 7884 8008 8153 8272 8378 8460 8549 8660 8732 8677 8498 8190 7955 
-17 7537 7685 7833 7917 8063 8183 8318 8410 8525 8611 8686 8661 8393 8160 7853 
-16 7452 7600 7743 7867 8014 8131 8267 8361 8476 8563 8665 8563 8360 8056 7824 
-15 7411 7551 7693 7839 7965 8104 8216 8336 8427 8540 8619 8536 8253 8024 7770 
-14 7370 7525 7643 7790 7913 8053 8165 8288 8378 8492 8599 8446 8268 7968 7740 
-13 7330 7477 7594 7741 7863 8002 8140 8238 8323 8412 8528 8375 8160 7935 7636 
-12 7283 7427 7545 7653 7799 7914 8053 8157 8274 8391 8474 8346 8052 7828 7605 
-11 7198 7341 7459 7605 7748 7863 8004 8134 8220 8335 8450 8362 8015 7794 7500 
-10 7151 7292 7434 7554 7697 7838 7958 8077 8194 8279 8395 8349 7891 7686 7467 
-9 7102 7244 7387 7507 7650 7793 7936 8025 8136 8254 8340 8267 7885 7578 7361 
-8 7053 7196 7339 7460 7604 7748 7884 7974 8079 8198 8317 8164 7964 7542 7327 
-7 7005 7149 7292 7437 7559 7703 7834 7951 8056 8143 8263 8124 7985 7429 7220 
-6 6957 7101 7246 7391 7536 7654 7782 7901 8007 8119 8209 8019 7998 7425 7186 
-5 6912 7055 7200 7346 7492 7631 7731 7851 7958 8065 8187 7979 7979 7519 7078 
-4 6868 7009 7155 7301 7448 7581 7708 7801 7909 8018 8133 7874 7965 7543 7042 
-3 6825 6966 7110 7257 7399 7530 7657 7780 7889 7997 8080 7770 7854 7592 6956 
-2 6782 6924 7066 7214 7350 7479 7607 7730 7840 7950 8060 7730 7820 7608 6950 
-1 6740 6882 7025 7165 7299 7428 7557 7682 7793 7904 8014 7627 7719 7613 7074 
0 6683 6826 6970 7113 7243 7373 7503 7633 7745 7857 7968 7561 7665 7737 7266 
1 6678 6822 6965 7097 7228 7359 7490 7608 7721 7834 7946 7585 7678 7616 7119 
2 6637 6781 6919 7050 7182 7313 7439 7556 7670 7784 7893 7584 7670 7596 7131 
3 6597 6742 6874 7003 7135 7268 7389 7504 7619 7733 7872 7584 7667 7588 7133 
4 6557 6696 6827 6956 7090 7217 7337 7483 7598 7713 7819 7583 7632 7550 7144 
5 6518 6651 6780 6910 7044 7168 7315 7431 7548 7660 7765 7581 7622 7537 7143 
6 6472 6604 6734 6865 6994 7146 7263 7381 7498 7607 7745 7582 7591 7484 7152 
7 6427 6557 6688 6820 6973 7093 7212 7330 7444 7586 7691 7579 7556 7466 7150 
8 6380 6511 6642 6801 6922 7042 7161 7310 7424 7532 7638 7579 7537 7418 7158 
9 6338 6469 6600 6749 6870 6990 7110 7260 7370 7478 7619 7566 7488 7399 7154 

10 6296 6428 6555 6703 6823 6943 7090 7206 7316 7458 7566 7528 7468 7351 7155 
11 6256 6388 6536 6657 6777 6925 7045 7158 7295 7404 7514 7519 7418 7302 7140 
12 6247 6371 6518 6611 6732 6880 6998 7140 7248 7357 7495 7475 7398 7283 7133 
13 6202 6324 6472 6593 6742 6862 6978 7117 7202 7341 7448 7459 7347 7234 7119 
14 6157 6278 6426 6549 6698 6816 6960 7071 7210 7319 7406 7373 7296 7214 7096 
15 6110 6259 6381 6504 6651 6768 6914 7025 7165 7268 7386 7313 7243 7133 7081 
16 6064 6214 6336 6487 6605 6751 6868 7009 7120 7251 7331 7288 7186 7112 6955 
17 6051 6197 6318 6440 6558 6704 6822 6964 7068 7198 7311 7228 7161 7059 6938 
18 6012 6158 6272 6419 6537 6684 6830 6918 7050 7145 7256 7202 7102 7037 6930 
19 5974 6113 6255 6373 6520 6639 6785 6886 7016 7145 7202 7141 7077 6979 6917 
20 5930 6068 6209 6328 6476 6623 6733 6866 6962 7092 7146 7049 7018 6956 6932 
21 5908 6044 6190 6310 6432 6580 6683 6812 6943 7039 7084 7023 6973 6948 6929 
22 5889 5998 6146 6294 6409 6552 6683 6760 6890 7022 7021 6987 6965 6950 6833 
23 5843 5953 6102 6251 6361 6501 6631 6761 6858 6970 6993 6967 6969 6968 6821 
24 5821 5934 6079 6200 6342 6450 6581 6711 6841 6972 6998 6989 6981 6979 6827 
25 5775 5919 6030 6171 6312 6451 6530 6661 6792 6919 7008 7021 7018 7008 6813 
26 5757 5868 6011 6120 6262 6400 6532 6664 6743 6870 6963 7033 7030 7027 6796 
27 5717 5848 5981 6123 6212 6350 6482 6613 6745 6861 6946 7005 7059 7056 6649 
28 5676 5807 5939 6073 6216 6318 6432 6564 6695 6809 6903 6989 7071 7067 6622 
29 5656 5789 5900 6033 6167 6301 6433 6565 6646 6758 6852 6947 7042 7095 6617 
30 5616 5750 5883 6013 6142 6250 6383 6516 6647 6748 6836 6931 7027 6972 6593 
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31 5625 5737 5841 5972 6100 6224 6351 6467 6598 6697 6794 6882 6985 6958 6469 
32 5586 5717 5848 5978 6086 6211 6336 6470 6583 6680 6778 6881 6972 6926 6446 
33 5564 5675 5806 5937 6062 6187 6295 6422 6541 6644 6735 6839 6944 6857 6433 
34 5521 5652 5784 5896 6021 6147 6271 6379 6496 6599 6734 6827 6933 6750 6405 
35 5502 5611 5743 5872 5998 6135 6260 6377 6493 6587 6693 6799 6893 6673 6266 
36 5466 5592 5750 5860 5986 6104 6225 6330 6446 6558 6653 6789 6784 6635 6235 
37 5475 5582 5710 5829 5950 6056 6175 6293 6431 6547 6654 6749 6714 6487 6204 
38 5440 5563 5681 5780 5900 6019 6172 6278 6395 6500 6614 6751 6672 6448 6062 
39 5416 5539 5639 5747 5896 6003 6123 6241 6347 6499 6616 6712 6521 6408 6029 
40 5375 5499 5638 5747 5846 5967 6075 6227 6346 6452 6571 6619 6478 6259 6007 
41 5351 5499 5596 5706 5816 5952 6072 6191 6299 6452 6559 6544 6326 6218 5850 
42 5356 5457 5567 5677 5804 5916 6024 6142 6295 6403 6522 6498 6283 6148 5814 
43 5317 5428 5536 5665 5772 5870 6019 6139 6247 6401 6510 6327 6209 6026 5789 
44 5285 5394 5522 5630 5728 5868 5980 6089 6244 6353 6360 6274 6085 5955 5629 
45 5253 5378 5487 5585 5725 5835 5935 6086 6195 6351 6304 6101 6040 5833 5603 
46 5239 5343 5451 5581 5691 5791 5933 6037 6193 6303 6128 6048 5871 5790 5563 
47 5208 5310 5437 5547 5648 5790 5891 6034 6145 6195 6071 5874 5820 5718 5400 
48 5178 5298 5403 5503 5646 5747 5890 5992 6144 6100 5894 5820 5728 5595 5371 
49 5176 5269 5372 5501 5603 5747 5849 5992 6097 5954 5836 5766 5598 5510 5141 
50 5135 5238 5360 5467 5601 5713 5848 5950 5974 5858 5693 5591 5546 5382 5073 
51 5104 5227 5331 5455 5567 5702 5815 5950 5878 5711 5600 5536 5374 5333 5048 
52 5102 5197 5330 5425 5556 5669 5805 5817 5730 5614 5456 5360 5322 5243 4821 
53 5072 5167 5292 5426 5523 5669 5773 5750 5634 5467 5361 5305 5149 5022 4764 
54 5033 5167 5263 5398 5522 5627 5763 5566 5485 5373 5217 5170 5097 4943 4511 
55 5032 5137 5264 5360 5495 5627 5577 5498 5303 5226 5157 5073 4892 4677 4434 
56 5000 5127 5233 5360 5457 5484 5420 5312 5238 5164 4976 4938 4766 4597 4357 
57 4998 5095 5223 5329 5457 5402 5299 5143 5087 4985 4916 4840 4535 4376 4093 
58 4969 5094 5192 5329 5297 5194 5122 5026 4878 4821 4725 4609 4449 4250 4014 
59 4941 5063 5192 5290 5210 5015 4898 4848 4800 4710 4660 4517 4176 4024 3772 
60 4941 5063 5161 5124 5027 4901 4716 4670 4583 4540 4426 4238 4089 3940 3692 
61 4897 5029 5031 4906 4813 4721 4630 4545 4505 4465 4139 4000 3856 3691 3425 
62 4888 5019 4787 4705 4628 4509 4422 4367 4330 4173 4039 3907 3768 3585 3344 
63 4844 4773 4678 4500 4390 4315 4245 4188 4052 3922 3794 3667 3493 3331 3099 
64 4650 4556 4430 4355 4290 4224 4118 4062 3941 3817 3651 3530 3404 3243 3017 
65 4395 4305 4217 4144 4043 3983 3924 3832 3684 3522 3405 3289 3170 2991 2748 
66 4172 4087 3970 3892 3835 3779 3713 3572 3425 3292 3158 3193 3080 2879 2664 
67 3911 3832 3755 3680 3627 3565 3459 3343 3329 3193 3057 2909 2804 2626 2432 
68 3682 3609 3538 3467 3369 3307 3359 3242 3105 2969 2808 2688 2713 2536 2354 
69 3453 3385 3283 3210 3145 3202 3145 3012 2854 2723 2721 2598 2479 2300 2127 
70 3189 3125 3055 2983 3035 2982 2887 2756 2629 2630 2505 2381 2260 2193 2025 
71 2959 2891 2822 2869 2771 2723 2649 2525 2531 2409 2289 2298 2170 1981 1798 
72 2719 2617 2553 2605 2546 2503 2413 2422 2305 2188 2175 2080 1956 1902 1719 
73 2480 2398 2320 2376 2321 2287 2304 2190 2052 2069 1978 1889 1878 1691 1513 
74 2269 2183 2106 2148 2096 2023 2041 1933 1953 1867 1782 1813 1667 1618 1439 
75 2059 1976 1973 1902 1836 1912 1804 1714 1747 1667 1702 1625 1588 1412 1233 
76 1813 1748 1771 1695 1630 1665 1583 1620 1543 1581 1506 1412 1377 1200 1157 
77 1598 1541 1568 1496 1447 1442 1368 1410 1337 1381 1310 1324 1157 1125 955 
78 1384 1333 1365 1331 1377 1300 1269 1200 1221 1154 1203 1102 1077 919 886 
79 1223 1159 1207 1179 1213 1181 1095 964 1016 954 1007 1017 865 844 684 
80 994 979 1030 1005 1102 1056 945 869 811 868 813 799 784 637 614 
81 835 819 874 852 984 930 823 734 605 667 727 582 572 562 411 
82 676 660 718 731 866 873 699 594 515 467 502 496 359 354 341 
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AZ    
ZA= 
151 

ZA= 
152 

ZA= 
153 

ZA= 
154 

ZA= 
155 

ZA= 
156 

ZA= 
157 

ZA= 
158 

ZA= 
159 

ZA= 
160 

ZA= 
161 

ZA= 
162 

ZA= 
163 

ZA= 
164 

ZA= 
165 

83 516 501 562 611 749 746 575 473 387 381 279 278 279 279 257 
84 357 342 408 492 633 619 520 352 253 182 188 188 222 224 236 
85 196 183 289 372 515 492 395 298 138 112 145 177 209 170 178 
86 36 23 167 254 400 364 270 176 102 83 116 151 154 149 157 
87 2 7 47 136 285 236 144 82 72 70 104 102 98 94 99 
88 1 1 3 48 172 103 52 44 42 41 77 79 77 74 79 
89 1 1 0 10 50 19 14 13 13 15 24 22 21 20 22 
90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
 

Table 2f 
Relative Spatial Response of DLV 

AZ    
ZA= 
166 

ZA= 
167 

ZA= 
168 

ZA= 
169 

ZA= 
170 

ZA= 
171 

ZA= 
172 

ZA= 
173 

ZA= 
174 

ZA= 
175 

ZA= 
176 

ZA= 
177 

ZA= 
178 

ZA= 
179 

ZA= 
180 

-90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-89 22 20 18 17 15 3 3 2 3 1 0 0 0 0 0 
-88 43 40 37 34 21 6 6 5 5 2 0 0 0 0 0 
-87 109 103 98 100 37 9 8 7 7 2 1 0 0 0 0 
-86 131 123 117 114 46 22 21 10 8 3 1 1 0 0 0 
-85 197 186 178 127 55 25 24 22 19 3 1 1 0 0 0 
-84 220 206 196 163 91 29 26 24 20 6 1 1 1 0 0 
-83 288 270 214 172 99 50 29 27 20 6 1 1 1 0 0 
-82 311 291 279 208 108 56 42 29 21 7 3 1 1 0 0 
-81 454 381 293 217 143 61 45 42 22 7 3 1 1 0 0 
-80 557 480 371 226 151 75 47 44 26 7 3 3 1 0 0 
-79 883 794 459 308 159 82 61 45 27 8 3 3 1 0 0 
-78 994 890 761 388 231 90 63 46 27 9 4 3 1 0 0 
-77 1318 986 848 682 303 138 65 50 28 10 4 3 1 0 0 
-76 1421 1295 935 761 375 203 67 50 28 10 4 3 1 0 0 
-75 1737 1390 1235 840 660 267 90 51 32 10 6 4 2 0 0 
-74 1835 1694 1320 1133 731 331 120 51 33 11 6 4 3 1 0 
-73 2150 1788 1603 1210 802 603 149 67 33 11 6 4 3 1 0 
-72 2251 2095 1687 1271 1086 646 177 92 34 15 6 4 3 1 0 
-71 2565 2188 1770 1561 1156 687 315 118 34 15 6 4 3 1 0 
-70 2664 2494 2067 1637 1201 647 344 142 50 16 7 5 3 1 0 
-69 2980 2585 2150 1712 1325 666 368 276 72 16 7 6 3 1 0 
-68 3070 2676 2445 2004 1345 684 505 296 93 16 8 6 3 1 0 
-67 3381 2962 2526 2051 1364 810 533 321 113 17 9 6 3 1 0 
-66 3478 3048 2590 2156 1491 827 560 345 130 28 9 6 4 1 0 
-65 3799 3368 2721 2054 1508 842 587 369 259 45 9 6 4 1 0 
-64 3933 3421 2740 2071 1403 857 724 502 280 86 9 6 4 1 0 
-63 4043 3473 2867 2197 1527 979 750 525 300 92 9 7 4 1 0 
-62 4393 3488 2884 2213 1541 1002 777 548 320 97 9 7 4 1 0 
-61 4491 3562 2779 2227 1555 1032 799 571 339 102 9 7 4 1 0 
-60 4839 3887 2921 2350 1676 1170 934 703 485 107 13 10 7 5 0 
-59 4808 3957 2987 2241 1687 1199 960 756 491 101 13 10 8 5 0 
-58 5134 3904 3050 2252 1576 1227 985 763 497 94 14 10 8 5 0 
-57 5205 4223 3363 2383 1585 1256 1010 769 502 88 14 10 8 5 0 
-56 5275 4287 3301 2438 1702 1425 1035 775 373 81 14 10 8 5 0 
-55 5473 4602 3359 2370 1710 1432 1163 769 364 73 14 10 8 5 0 
-54 5538 4541 3667 2680 1716 1439 1047 758 371 66 14 10 8 5 0 
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AZ    
ZA= 
166 

ZA= 
167 

ZA= 
168 

ZA= 
169 

ZA= 
170 

ZA= 
171 

ZA= 
172 

ZA= 
173 

ZA= 
174 

ZA= 
175 

ZA= 
176 

ZA= 
177 

ZA= 
178 

ZA= 
179 

ZA= 
180 

-53 5853 4600 3721 2725 1759 1445 1035 747 362 67 14 10 8 5 0 
-52 5798 4911 3652 2767 1796 1421 1022 735 352 68 15 10 8 5 0 
-51 5849 4959 3921 2808 1831 1309 1024 626 342 70 13 10 8 6 0 
-50 6122 4852 3958 2922 1865 1293 1010 630 331 71 14 9 9 6 0 
-49 6162 5121 3992 2954 2092 1277 996 618 321 72 15 9 9 6 0 
-48 6058 5157 4115 2984 2036 1295 884 605 228 73 17 8 9 6 0 
-47 6325 5048 4146 3244 2065 1321 869 592 217 74 18 8 9 6 0 
-46 6358 5311 4174 3150 2094 1249 869 578 205 75 18 7 9 6 0 
-45 6248 5340 4291 3179 2316 1273 853 467 193 92 19 7 9 6 0 
-44 6472 5225 4316 3207 2253 1296 837 468 181 85 20 7 9 6 0 
-43 6320 5481 4339 3340 2277 1523 723 454 169 86 21 7 9 6 0 
-42 6309 5504 4235 3364 2299 1543 706 439 156 87 21 7 9 6 0 
-41 6421 5382 4491 3387 2514 1465 725 424 163 88 29 6 9 6 0 
-40 6253 5600 4514 3407 2447 1483 741 311 163 88 29 6 9 6 0 
-39 6268 5614 4535 3534 2465 1705 756 295 164 89 30 6 9 6 0 
-38 6542 5527 4660 3551 2481 1720 673 294 165 90 22 6 9 7 0 
-37 6531 5540 4677 3566 2604 1638 686 278 166 90 22 6 8 7 0 
-36 6571 5764 4692 3456 2617 1651 698 261 166 98 23 6 8 7 0 
-35 6693 5649 4581 3699 2629 1663 913 244 159 99 23 6 8 7 0 
-34 6701 5656 4592 3710 2640 1674 825 235 159 99 24 6 8 7 0 
-33 6706 5661 4828 3594 2543 1790 834 235 176 100 24 5 8 7 0 
-32 6585 5752 4707 3601 2764 1799 841 235 176 100 24 5 8 7 0 
-31 6799 5754 4708 3606 2771 1806 848 248 176 100 24 5 8 7 0 
-30 6674 5628 4583 3716 2674 1715 825 260 170 92 23 5 7 7 0 
-29 6671 5626 4794 3718 2679 1719 1051 277 169 92 24 5 7 7 0 
-28 6666 5834 4790 3717 2683 1723 1071 293 168 92 32 5 7 7 0 
-27 6821 5691 4660 3591 2685 1929 1090 309 167 92 32 5 7 7 0 
-26 6846 5698 4652 3587 2793 1911 1079 324 166 92 32 5 7 7 0 
-25 6795 5649 4643 3582 2793 1930 1096 321 165 108 32 5 7 7 0 
-24 6815 5668 4514 3659 2791 1948 1112 334 152 108 32 5 7 7 0 
-23 6759 5684 4801 3660 2774 1965 1127 347 150 102 32 5 7 7 0 
-22 7039 5890 4741 3660 2791 1952 1112 359 148 101 24 4 7 7 0 
-21 6979 5902 4753 3658 2808 1966 1125 537 146 100 23 4 7 7 0 
-20 6990 5839 4762 3672 2794 1980 1342 533 143 99 23 4 7 7 0 
-19 6998 5847 4697 3684 2808 2168 1353 543 129 98 23 4 6 8 0 
-18 6931 5780 4702 3650 3025 2179 1334 552 127 96 22 4 6 8 0 
-17 6935 5784 4633 3925 3009 2190 1343 560 125 86 22 4 6 8 0 
-16 6864 6050 4899 3934 3018 2170 1352 555 123 85 21 4 6 8 0 
-15 7128 5977 4899 3914 3027 2178 1359 563 121 83 21 3 6 8 0 
-14 7052 5974 4823 3928 3006 2185 1336 570 105 81 20 3 6 8 0 
-13 7047 5896 4819 3919 3012 2191 1342 577 103 79 20 3 6 8 0 
-12 6966 5889 4831 3929 3017 2167 1346 568 101 77 20 3 6 8 0 
-11 6956 5808 4834 3938 2989 2171 1349 573 99 56 20 3 6 8 0 
-10 6872 5797 4836 3914 2991 2174 1323 576 97 54 19 3 5 8 0 
-9 6857 5783 4796 3918 2992 2147 1324 580 81 51 19 2 5 8 0 
-8 6768 5695 4804 3920 2961 2147 1324 567 79 48 18 2 5 8 0 
-7 6749 5678 4797 3893 2959 2147 1306 568 76 46 14 2 5 8 0 
-6 6655 5672 4800 3893 2956 2117 1305 569 74 43 13 2 5 8 0 
-5 6632 5665 4802 3863 2921 2115 1304 569 71 25 13 2 5 8 0 
-4 6534 5622 4779 3860 2916 2111 1302 553 55 22 12 2 5 8 0 
-3 6506 5625 4775 3855 2909 2078 1275 551 53 19 11 2 5 8 0 
-2 6476 5609 4749 3822 2871 2072 1270 549 50 17 11 2 5 8 0 
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AZ    
ZA= 
166 

ZA= 
167 

ZA= 
168 

ZA= 
169 

ZA= 
170 

ZA= 
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ZA= 
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ZA= 
173 

ZA= 
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ZA= 
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ZA= 
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ZA= 
179 

ZA= 
180 

-1 6461 5607 4742 3814 2862 2065 1265 546 47 14 10 1 5 8 0 
0 6602 5828 4734 4061 3049 2263 1438 701 45 11 10 0 5 8 0 
1 6429 5657 4788 3864 2909 2108 1312 587 91 59 8 1 5 7 0 
2 6434 5669 4802 3877 2922 2119 1325 596 99 66 9 1 5 7 0 
3 6451 5712 4855 3926 2976 2129 1338 605 107 73 10 1 5 7 0 
4 6453 5720 4866 3935 2986 2177 1402 612 114 80 11 1 5 7 0 
5 6467 5759 4926 3943 2996 2185 1412 660 160 87 13 1 5 7 0 
6 6465 5765 4936 3989 3046 2191 1421 665 168 134 14 1 5 7 0 
7 6477 5800 4944 3993 3053 2263 1429 671 176 141 15 1 5 7 0 
8 6472 5802 4995 4037 3059 2271 1509 675 183 148 23 1 5 7 0 
9 6480 5835 4999 4039 3106 2278 1518 719 191 155 24 1 5 7 0 

10 6471 5833 5048 4039 3109 2341 1525 722 236 162 25 1 5 7 0 
11 6501 5830 5048 4070 3111 2347 1594 724 244 169 25 1 5 7 0 
12 6495 5878 5047 4068 3151 2352 1599 725 251 190 26 1 5 7 0 
13 6522 5875 5090 4064 3151 2414 1603 765 258 194 26 1 5 7 0 
14 6515 5920 5085 4093 3149 2421 1605 764 266 199 26 2 5 6 0 
15 6546 5915 5124 4085 3185 2428 1670 763 311 203 50 2 5 6 0 
16 6432 5962 5116 4123 3180 2434 1670 761 318 207 51 2 5 6 0 
17 6464 5808 4859 4113 3174 2501 1670 798 325 211 52 2 5 6 0 
18 6464 5808 4893 3858 3242 2505 1668 796 332 233 53 2 5 6 0 
19 6496 5853 4879 3889 3075 2508 1728 794 339 236 54 2 5 6 0 
20 6494 5851 4909 3874 3078 2413 1724 790 387 238 54 2 5 6 0 
21 6491 5894 4892 3858 3142 2414 1496 822 394 241 55 2 5 6 0 
22 6476 5889 4873 4026 3142 2414 1490 649 401 243 55 2 5 6 0 
23 6309 5762 5083 4041 3141 2476 1546 643 408 246 73 2 5 6 0 
24 6298 5750 4886 4054 3187 2474 1537 636 379 266 73 2 5 6 0 
25 6273 5738 4983 4022 3189 2472 1528 628 410 265 73 2 5 6 0 
26 6274 5758 4973 4043 3189 2468 1517 655 412 216 73 2 5 6 0 
27 6252 5745 4961 4062 3141 2526 1568 646 414 215 73 2 5 6 0 
28 6130 5750 5017 4122 3154 2294 1555 636 416 214 73 2 5 6 0 
29 6111 5618 5003 4108 3165 2278 1541 625 418 213 31 1 5 6 0 
30 6092 5603 4785 4093 3175 2261 1304 614 419 211 30 1 6 6 0 
31 6092 5594 4835 3936 3236 2339 1380 628 439 227 54 1 5 3 0 
32 5949 5574 4816 3918 3218 2324 1367 586 437 225 54 1 6 3 0 
33 5947 5452 4866 3897 3016 2309 1353 587 435 223 53 1 6 3 0 
34 5924 5431 4636 3941 3079 2188 1338 588 385 221 53 2 6 3 0 
35 5899 5410 4611 3918 3065 2177 1462 630 382 219 52 2 6 3 0 
36 5762 5405 4661 3719 3049 2165 1272 637 396 216 51 2 6 3 0 
37 5732 5269 4636 3777 3033 2151 1271 642 393 196 50 2 6 3 0 
38 5715 5245 4608 3760 2916 2232 1268 648 390 195 49 2 6 3 0 
39 5562 5217 4484 3742 2899 2216 1350 561 387 193 65 2 6 3 0 
40 5529 5187 4462 3621 2881 2004 1337 557 383 192 64 2 6 3 0 
41 5509 4958 4440 3600 2945 1987 1323 663 379 190 62 2 6 3 0 
42 5353 4921 4232 3578 2741 2056 1192 666 345 188 23 2 5 3 0 
43 5318 4870 4198 3554 2719 2035 1187 669 341 186 22 2 5 2 0 
44 5296 4634 4149 3428 2697 1834 1269 671 336 184 20 2 5 2 0 
45 5075 4593 4100 3402 2756 1813 1263 575 332 199 18 2 5 2 0 
46 5029 4539 3879 3375 2548 1792 1257 691 327 162 16 2 5 2 0 
47 4969 4299 3827 3356 2521 1856 1157 693 323 160 14 2 5 2 0 
48 4725 4256 3774 3124 2494 1832 1154 694 318 157 13 2 5 2 0 
49 4675 4197 3550 3075 2548 1713 1248 694 273 154 30 3 3 2 0 
50 4612 3955 3496 3025 2335 1705 1245 694 267 152 28 3 3 2 0 



DISR - C. See 44 of 44 9/28/2012 

AZ    
ZA= 
166 

ZA= 
167 

ZA= 
168 

ZA= 
169 

ZA= 
170 

ZA= 
171 

ZA= 
172 

ZA= 
173 

ZA= 
174 

ZA= 
175 

ZA= 
176 

ZA= 
177 

ZA= 
178 

ZA= 
179 

ZA= 
180 

51 4393 3935 3440 2825 2304 1696 1242 568 260 149 26 3 3 2 0 
52 4334 3880 3231 2779 2272 1770 1102 641 254 146 5 3 2 2 0 
53 4310 3661 3208 2732 2239 1632 1092 630 247 143 4 3 2 2 0 
54 4094 3610 3162 2684 2116 1617 1081 618 240 99 4 3 2 1 0 
55 4039 3593 2952 2475 2087 1601 1144 606 170 93 4 4 2 1 0 
56 3854 3378 2904 2465 2058 1585 1002 465 160 87 3 4 2 1 0 
57 3797 3325 2889 2420 1904 1514 984 451 186 81 3 2 2 1 0 
58 3738 3109 2676 2258 1873 1494 966 435 179 75 3 2 2 1 0 
59 3516 3087 2626 2224 1876 1472 947 420 172 69 2 2 2 1 0 
60 3422 3031 2574 2224 1845 1450 927 478 165 62 2 2 1 1 0 
61 3184 2812 2406 2064 1688 1303 782 334 122 36 2 2 2 1 0 
62 3108 2754 2400 2028 1655 1279 834 318 118 31 2 2 2 1 0 
63 2869 2580 2360 1991 1622 1288 813 302 114 26 2 2 2 1 0 
64 2769 2528 2195 1829 1464 1133 791 285 110 21 2 2 2 1 0 
65 2692 2476 2154 1791 1463 1102 643 218 106 19 2 2 1 1 0 
66 2471 2275 1951 1787 1429 1071 620 209 75 15 2 2 1 1 0 
67 2398 2214 1916 1592 1268 1039 596 200 89 10 2 2 1 1 0 
68 2177 1978 1860 1547 1233 882 572 190 85 10 1 1 1 1 0 
69 2081 1910 1654 1357 1196 849 414 188 81 9 1 1 1 1 0 
70 1859 1842 1596 1305 1000 816 469 164 77 9 1 1 1 1 0 
71 1786 1626 1389 1252 957 666 443 159 72 9 1 1 1 1 0 
72 1563 1557 1331 1049 926 627 287 153 72 9 1 1 1 1 0 
73 1489 1340 1272 1005 728 588 264 147 73 5 1 1 1 1 0 
74 1266 1271 1074 951 679 408 242 145 73 5 1 1 1 1 0 
75 1191 1030 1014 747 630 364 219 146 74 4 1 1 1 1 0 
76 983 961 805 692 431 319 184 146 73 4 1 1 0 1 0 
77 918 763 744 637 381 274 179 147 74 4 1 1 0 1 0 
78 721 698 684 432 330 216 175 121 74 4 1 1 0 1 0 
79 656 633 474 376 258 204 170 119 75 3 1 1 0 0 0 
80 459 436 412 297 245 193 137 116 75 3 1 0 0 0 0 
81 393 376 320 283 232 141 129 114 60 3 1 0 0 0 0 
82 292 308 302 269 181 130 121 84 59 3 1 0 0 0 0 
83 273 290 237 217 169 120 84 77 58 3 0 0 0 0 0 
84 216 226 217 202 156 82 76 70 57 3 0 0 0 0 0 
85 197 205 197 135 104 73 68 63 57 1 0 0 0 0 0 
86 140 136 129 119 91 65 60 28 20 1 0 0 0 0 0 
87 118 114 109 102 78 27 24 21 15 0 0 0 0 0 0 
88 48 44 41 37 23 18 16 14 10 0 0 0 0 0 0 
89 24 22 20 19 12 9 8 7 5 0 0 0 0 0 0 
90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Appendix 24 - Dark Current Data Set Summary. 
 
The dark datasets consist of two columns of data (2 x 256 entries) which are made up of: 1) the 
row sum of accumulated DN in covered CCD columns 7 + 8, and 2) the row sum of 
accumulated DN in covered CCD columns 9 + 10 over the indicated exposure time.  Ergo valid 
magnitudes are from 0 to 8190 DN. 
 
The dark current is comprised of 4 components; the Image Zone Dark Current (RI), which 
accumulates during the exposure; the Memory Zone Dark Current (RM) which accumulates 
while the image is waiting under the covered section of the CCD to be read-out, the Serial 
Register Dark Current (RS), which occurs as the row is being clocked-out, and an electronics 
offset (O) of about 8.9 DN: 
 

IIMMs tRtRRODN  ,  (Equation A24-1) 
 
where: 
 DN  is dark current contribution to the observed signal,  
 O  is the electronics offset (about 8.9 DN during calibration),  
 sR , MR , and IR  are the dark current generation rates in the serial register, memory 

zone, and image zone, respectively, &  
 Mt  and It  are the residence times in the memory zone and image zone, respectively.  

sR , MR , and IR  are functions of detector temperature. 
 
The electronics plus serial register offset is derived by scaling from the full frame mode (Image) 
data using: 
 

 
Here 8.9 DN is the best estimate of the electronic bias. The estimate is made from prelaunch 
calibration data at temperatures so cold that the serial register dark current is negligible. 
0.992/8.384 is the ratio of the pixel lifetime within the serial register in the Spectra readout mode 
to that in the Full readout mode.  It takes 2159 ms to shift the data through the CCD memory 
zone in Full Readout mode, and 263 ms in Spectral Readout mode (ref 7). 
 
The full frame bias was determined from the Image dataset's null pixel data per: 
 

 

(Equation A24-2) 

(Equation A24-3) 
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The results are fit with a temperature dependent exponential thusly: 
 

O+SR vs. Temperature
Image & Dark Datasets
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25

160 180 200 220 240 260
Temperature (K)

D
N

Full

Spectra

O+SR full = 8.9 + e [̂(T-226)*0.073]

O+SR spect = 8.9 + e [̂(T-257)*0.085]

 
Figure A25.1 - Curve fit of the electronics bias plus serial register dark data collected in full read 
mode (Image and Dark datasets) during the Titan descent, along with the same data scaled by 
serial register dwell time for use with spectral mode datasets (ULVS, DLVS, & SA). 
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The average dark current generation rate is then calculated by removing O+SR from the per-
pixel average dark dataset reading and dividing the result by the average memory zone dwell 
time (half of 2160 ms) plus the exposure time: 
 
 D = Dark / (2.160 / 2.0 + exp / 1000.0)    in DN/sec 
 
The result is plotted against temperature and fit with an exponential: 
 

Titan Dark Datasets, D
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D = e^[(T-228) * 0.107]

F16 data

Figure A25.2 - Average dark current rate (D) for the DISR CCD during the Titan descent by 
temperature. 

 
Saturation of the CCD instruments by the Surface Science Lamp light obstructs determination of 
the dark current after landing, however the temperatures are low enough during this period of 
operation that the dark current can be neglected for datasets collected on Titan's surface. 
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The following table summarizes the DISR Dark Datasets from the Titan 
descent.  Entries in red are in error, either because they have 0 ms 
exposure time, or have saturated pixels. 
 
1) Table line number 
2) Data set index corresponding to number in filename. 
3) Mission time in seconds after T0 (parachute deploy) 
4) Altitude at start of observation 
5 CCD chip temperature in degrees Kelvin 
6) Exposure Time in milliseconds 
7) The average and maximum of the row sum of covered CCD columns 7 & 8. 
8) The average and maximum of the row sum of covered CCD columns 9 & 10. 
9) Indicates that at least one of the pixel pairs in the column is saturated. 
10) Condition of the DISR lamps, 0=off, 1=on, The order is Cal1,Cal2,Cal3,SSL 
11) Calculated value for electronics offset plus serial register dark current scaled from full 

mode (O+SR = 8.9+e[(T-226)*0.073]) 
12) Per pixel average of Dark Dataset with O+SR removed (i.e. {[Mean(cols 7&8) + 

Mean(cols 9&10)] / 4} - O+SR).  
13) Average covered column dark current rate, D in DN/s (with O+SR removed). 
 D = Dark / [(2.159 / 2) + exp. time]   i.e. 2159.296 sec. to empty memory zone. 
 
 

 1 2 3 4 5    6 7 8    9   10 11   12 13 

Line 
Set 
# 

Time 
(sec) 

Altitude 
(km) 

Temp. 
(K) 

Exp. 
(ms) 

Cols 7 & 8   
Mean   Max. 

Cols 9 & 10   
Mean   Max. * Lamp 

O+SR 
(DN) 

Dark 
(DN) 

D   
DN/s 

1 1 190.59 140.343 259.1 10 102.3 165 101.3 168  0000 20.1 30.8 28.3 
2 2 292.53 135.445 259.7 10 107.2 174 105.6 175  0000 20.6 32.6 29.9 
3 3 480.27 127.109 260.3 10 112.3 186 111.1 185  0000 21.1 34.7 31.9 
4 4 596.97 122.385 260.4 10 113.5 188 112.5 188  0000 21.2 35.3 32.4 
5 5 710.07 118.023 260.4 15 116.3 189 115.2 192  1110 21.2 36.7 33.5 
6 6 760.97 116.166 260.2 0 101.8 178 101.9 178  0000 21.0 29.9 27.7 
7 7 777.53 115.587 260.4 15 115.6 188 114.3 188  0000 21.2 36.2 33.1 
8 8 819.08 114.089 260.4 15 115.3 190 113.7 191  1110 21.2 36.0 32.9 
9 9 855.08 112.838 260.3 10 112.3 208 110.9 218  0000 21.1 34.7 31.8 

10 10 1,001.02 105.208 260.2 10 109.0 179 108.3 179  0000 21.0 33.3 30.5 
11 11 1,059.32 100.948 260 10 108.0 177 106.9 178  0000 20.9 32.9 30.1 
12 12 1,163.42 93.936 259.5 10 104.5 174 104.2 174  0000 20.4 31.7 29.1 
13 13 1,243.26 89.055 259.1 10 100.8 164 100.7 168  0000 20.1 30.3 27.8 
14 14 1,343.02 83.584 258.5 10 95.8 155 96.1 158  0000 19.6 28.3 26.0 
15 15 1,424.23 79.516 258 10 91.6 150 91.8 148  0000 19.2 26.6 24.4 
16 16 1,566.54 73.203 256.5 10 81.9 129 81.9 130  0000 18.2 22.8 20.9 
17 17 1,648.12 69.983 255.6 10 76.5 121 76.7 122  0000 17.6 20.7 19.0 
18 18 1,740.97 66.741 254.3 10 70.4 109 70.4 110  0000 16.8 18.4 16.9 
19 19 1,803.76 64.755 253.6 10 65.9 102 66.2 102  0000 16.4 16.6 15.3 
20 20 1,896.19 62.114 252.1 15 62.0 92 62.3 92  1110 15.6 15.4 14.1 
21 21 1,954.36 60.602 251.2 15 57.9 85 57.5 86  0000 15.2 13.6 12.5 
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Line 
Set 
# 

Time 
(sec) 

Altitude 
(km) 

Temp. 
(K) 

Exp. 
(ms) 

Cols 7 & 8   
Mean   Max. 

Cols 9 & 10   
Mean   Max. * Lamp 

O+SR 
(DN) 

Dark 
(DN) 

D   
DN/s 

22 22 1,959.64 60.470 250.8 0 48.6 78 48.8 78  0000 15.0 9.3 8.7 
23 23 1,988.17 59.758 250.6 15 56.0 81 56.8 82  1110 14.9 13.3 12.1 
24 24 2,031.64 58.709 249.7 10 51.0 75 51.3 76  0000 14.5 11.0 10.1 
25 25 2,108.68 56.950 248.4 10 46.4 66 46.8 69  0000 14.0 9.3 8.5 
26 26 2,270.27 53.577 244.8 10 38.0 53 38.1 53  0000 12.8 6.2 5.7 
27 27 2,350.76 52.034 242.9 10 35.0 46 34.7 46  0000 12.3 5.1 4.7 
28 28 2,456.06 50.121 240.3 10 30.8 39 30.6 39  0000 11.7 3.6 3.3 
29 29 2,506.82 49.241 239 15 31.1 39 30.9 39  1110 11.5 4.0 3.7 
30 30 2,559.56 48.345 237.6 15 28.5 36 28.1 35  0000 11.2 2.9 2.7 
31 31 2,566.45 48.230 237 0 25.0 33 24.8 33  0000 11.1 1.3 1.2 
32 32 2,586.02 47.907 236.9 15 28.7 35 28.6 34  1110 11.1 3.2 2.9 
33 33 2,647.52 46.912 235.2 10 25.2 31 25.5 31  0000 10.9 1.8 1.7 
34 34 2,749.83 45.330 232.5 10 23.9 28 23.8 28  0000 10.5 1.4 1.3 
35 35 2,835.74 44.059 230.1 10 22.3 25 21.8 25  0000 10.2 0.8 0.7 
36 36 2,916.52 42.912 227.9 10 21.7 25 21.7 24  0000 10.0 0.8 0.7 
37 37 2,998.24 41.796 225.8 10 20.9 24 20.9 24  0000 9.9 0.6 0.5 
38 38 3,156.73 39.726 221.4 10 20.0 22 20.0 22  0000 9.6 0.4 0.4 
39 39 3,241.71 38.667 219.2 10 19.2 21 19.5 22  0000 9.5 0.2 0.2 
40 40 3,328.19 37.627 216.9 10 19.0 21 19.2 21  0000 9.4 0.1 0.1 
41 41 3,426.96 36.479 214.5 10 20.5 256 19.1 42  0000 9.3 0.6 0.5 
42 42 3,521.71 35.413 212.1 10 18.8 20 18.8 21  0000 9.3 0.1 0.1 
43 43 3,600.57 34.555 210.3 10 18.7 20 18.1 20  0000 9.2 0.0 0.0 
44 44 3,668.34 33.839 208.7 10 18.3 20 18.3 20  0000 9.2 0.0 0.0 
45 45 3,835.15 32.130 205.1 10 18.6 83 18.2 20  0000 9.1 0.1 0.1 
46 46 3,939.30 31.108 202.7 10 18.0 20 17.5 19  0000 9.1 -0.2 0.0 
47 47 4,024.85 30.294 201 10 17.8 20 18.1 20  0000 9.1 -0.1 0.0 
48 48 4,114.04 29.461 199.3 10 18.0 19 17.8 19  0000 9.0 -0.1 0.0 
49 49 4,205.51 28.628 197.5 10 17.8 19 17.3 20  0000 9.0 -0.3 0.0 
50 50 4,283.51 27.936 196 10 17.5 19 17.9 20  0000 9.0 -0.2 0.0 
51 51 4,352.79 27.331 194.8 10 17.5 19 17.3 19  0000 9.0 -0.3 0.0 
52 52 4,871.32 23.090 188.5 10 17.8 19 17.2 19  0000 9.0 -0.2 0.0 
53 53 5,211.55 20.549 185.5 10 17.3 19 17.3 19  0000 9.0 -0.3 0.0 
54 54 5,579.35 17.980 182.9 10 18.0 19 17.8 19  0000 8.9 0.0 0.0 
55 55 5,741.45 16.896 181.8 10 17.8 19 17.4 19  0000 8.9 -0.1 0.0 
56 56 6,082.15 14.703 179.7 10 17.9 19 17.3 18  0000 8.9 -0.1 0.0 
57 57 6,431.51 12.575 177.9 10 17.1 18 17.3 19  0000 8.9 -0.3 0.0 
58 58 6,763.93 10.651 176.3 10 17.4 19 17.4 19  0000 8.9 -0.2 0.0 
59 59 7,089.02 8.839 174.8 10 17.1 19 17.0 19  0000 8.9 -0.4 0.0 
60 60 7,412.09 7.104 173.6 10 17.2 19 17.0 19  0000 8.9 -0.4 0.0 
61 61 7,721.67 5.498 172.6 10 17.0 19 17.4 19  0000 8.9 -0.3 0.0 
62 62 8,095.28 3.642 171.6 10 17.2 21 17.0 19  0000 8.9 -0.4 0.0 
63 63 8,222.76 3.025 171.4 10 17.0 19 17.1 19  0000 8.9 -0.4 0.0 
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Line 
Set 
# 

Time 
(sec) 

Altitude 
(km) 

Temp. 
(K) 

Exp. 
(ms) 

Cols 7 & 8   
Mean   Max. 

Cols 9 & 10   
Mean   Max. * Lamp 

O+SR 
(DN) 

Dark 
(DN) 

D   
DN/s 

64 64 8,231.76 2.982 171.3 10 17.5 19 17.5 19  0000 8.9 -0.2 0.0 
65 65 8,271.38 2.790 171.3 10 17.0 19 16.7 18  0000 8.9 -0.5 0.0 
66 66 8,280.57 2.746 171.3 10 16.7 18 16.9 18  0000 8.9 -0.5 0.0 
67 67 8,320.50 2.556 171 10 17.8 19 17.5 19  0000 8.9 -0.1 0.0 
68 68 8,329.69 2.512 171.1 10 17.5 19 17.6 19  0000 8.9 -0.1 0.0 
69 69 8,369.00 2.325 171 10 18.1 148 17.6 140  0000 8.9 0.0 0.0 
70 70 8,378.19 2.281 171 10 17.0 18 17.0 19  0000 8.9 -0.4 0.0 
71 71 8,417.38 2.097 170.9 10 17.6 19 17.2 19  0000 8.9 -0.2 0.0 
72 72 8,426.54 2.054 170.9 10 17.0 19 17.1 19  0000 8.9 -0.4 0.0 
73 73 8,467.50 1.859 170.9 10 17.5 19 17.5 19  0000 8.9 -0.2 0.0 
74 74 8,476.43 1.817 170.9 10 17.7 19 17.7 20  0000 8.9 -0.1 0.0 
75 75 8,516.38 1.630 170.8 10 17.4 21 17.0 26  0000 8.9 -0.3 0.0 
76 76 8,525.33 1.589 170.8 10 17.5 19 17.4 19  0000 8.9 -0.2 0.0 
77 77 8,565.63 1.403 170.8 10 17.0 18 16.6 18  0000 8.9 -0.5 0.0 
78 78 8,574.64 1.361 170.5 10 17.9 20 17.4 19  0000 8.9 -0.1 0.0 
79 79 8,614.25 1.175 170.7 10 17.2 19 16.7 18  0000 8.9 -0.4 0.0 
80 80 8,623.32 1.132 170.7 10 16.7 18 17.5 19  0000 8.9 -0.4 0.0 
81 81 8,664.03 0.942 170.5 10 17.4 19 17.2 19  0000 8.9 -0.3 0.0 
82 82 8,673.15 0.900 170.5 10 17.4 19 17.5 19  0000 8.9 -0.2 0.0 
83 83 8,712.03 0.719 170.4 10 17.3 19 17.3 19  0000 8.9 -0.3 0.0 
84 84 8,721.30 0.676 170.4 10 17.0 19 16.9 18  0000 8.9 -0.5 0.0 
85 85 8,762.38 0.487 170.4 10 17.0 18 17.0 19  0001 8.9 -0.4 0.0 
86 86 8,771.69 0.445 170.4 10 18.0 20 17.4 19  0001 8.9 -0.1 0.0 
87 89 8,817.59 0.237 170.3 35 17.7 19 17.8 19  0001 8.9 0.0 0.0 
88 90 8,822.47 0.215 170.3 35 18.0 20 17.8 20  0001 8.9 0.0 0.0 
89 91 9,032.18 0.000 170 10 165.6 8190 164.5 8190 * 0001 8.9 73.6 67.5 
90 92 9,401.65 0.000 170.9 10 165.1 8190 164.0 8190 * 0001 8.9 73.4 67.3 
91 93 9,716.98 0.000 172.2 10 166.3 8190 164.4 8190 * 0001 8.9 73.8 67.7 
92 94 10,014.57 0.000 173.6 10 167.7 8190 165.8 8190 * 0001 8.9 74.4 68.3 
93 95 10,340.91 0.000 175 10 167.2 8190 166.0 8190 * 0001 8.9 74.4 68.2 
94 96 10,624.65 0.000 176.3 10 169.3 8190 167.5 8190 * 0001 8.9 75.3 69.0 
95 97 10,945.39 0.000 177.7 10 168.7 8190 167.4 8190 * 0001 8.9 75.1 68.9 
96 98 11,197.89 0.000 178.8 10 170.5 8190 168.6 8190 * 0001 8.9 75.9 69.6 
97 99 11,486.18 0.000 180 10 171.4 8190 169.3 8190 * 0001 8.9 76.2 69.9 
98 100 11,774.07 0.000 181.3 10 171.7 8190 169.2 8190 * 0001 8.9 76.3 70.0 
99 102 12,344.45 0.000 183.5 10 172.9 8190 171.5 8190 * 0001 8.9 77.1 70.8 

100 103 12,636.42 0.000 184.3 10 174.0 8190 171.6 8190 * 0001 8.9 77.4 71.1 
101 104 12,878.37 0.000 185.1 10 174.1 8190 172.2 8190 * 0001 9.0 77.6 71.2 
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Figure - Average CCD dark current generation rate vs. mission time.  The three outliers (at 

761,1960 & 2566 seconds) are from 0 ms exposure data, and are in error. 
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Appendix 25 - DISR "Square Root" 12 bit to 8 bit conversion tables. 
 
This appendix presents a comparison of the DISR 12 bit to 8 bit conversion scheme with 
a power law conversion (8bitDN = A 12bitDN(1/n) ) and typical Adaptive lookup table. 
 

DN8=256*(DN12/4096)^n
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A comparison of the DISR 12 bit to 8 bit algorithm (dark blue), adaptive table (in black) 
and power law translation, f(x) = a x(1/n) for n = 1 thru 4. 
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12 low 12 high 12 ave 8 bit  12 low 12 high 12 ave 8 bit 

0 0 0 0  123 125 124 51 
1 1 1 1  126 128 127 52 
2 3 2.5 2  129 131 130 53 
4 5 4.5 3  132 134 133 54 
6 7 6.5 4  135 137 136 55 
8 9 8.5 5  138 141 139.5 56 

10 11 10.5 6  142 145 143.5 57 
12 13 12.5 7  146 149 147.5 58 
14 15 14.5 8  150 153 151.5 59 
16 17 16.5 9  154 157 155.5 60 
18 19 18.5 10  158 161 159.5 61 
20 21 20.5 11  162 165 163.5 62 
22 23 22.5 12  166 169 167.5 63 
24 25 24.5 13  170 173 171.5 64 
26 27 26.5 14  174 177 175.5 65 
28 29 28.5 15  178 181 179.5 66 
30 31 30.5 16  182 185 183.5 67 
32 33 32.5 17  186 189 187.5 68 
34 35 34.5 18  190 193 191.5 69 
36 37 36.5 19  194 197 195.5 70 
38 39 38.5 20  198 201 199.5 71 
40 41 40.5 21  202 205 203.5 72 
42 43 42.5 22  206 209 207.5 73 
44 45 44.5 23  210 213 211.5 74 
46 47 46.5 24  214 217 215.5 75 
48 49 48.5 25  218 221 219.5 76 
50 51 50.5 26  222 225 223.5 77 
52 53 52.5 27  226 229 227.5 78 
54 56 55 28  230 233 231.5 79 
57 59 58 29  234 237 235.5 80 
60 62 61 30  238 241 239.5 81 
63 65 64 31  242 245 243.5 82 
66 68 67 32  246 249 247.5 83 
69 71 70 33  250 253 251.5 84 
72 74 73 34  254 257 255.5 85 
75 77 76 35  258 262 260 86 
78 80 79 36  263 267 265 87 
81 83 82 37  268 272 270 88 
84 86 85 38  273 277 275 89 
87 89 88 39  278 282 280 90 
90 92 91 40  283 287 285 91 
93 95 94 41  288 292 290 92 
96 98 97 42  293 297 295 93 
99 101 100 43  298 302 300 94 

102 104 103 44  303 307 305 95 
105 107 106 45  308 312 310 96 
108 110 109 46  313 317 315 97 
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111 113 112 47  318 322 320 98 
114 116 115 48  323 327 325 99 
117 119 118 49  328 332 330 100 
120 122 121 50      

 
12 low 12 high 12 ave 8 bit  12 low 12 high 12 ave 8 bit 

333 337 335 101  651 660 655.5 151 
338 342 340 102  661 670 665.5 152 
343 347 345 103  671 680 675.5 153 
348 352 350 104  681 690 685.5 154 
353 357 355 105  691 700 695.5 155 
358 362 360 106  701 711 706 156 
363 367 365 107  712 722 717 157 
368 372 370 108  723 733 728 158 
373 377 375 109  734 744 739 159 
378 382 380 110  745 756 750.5 160 
383 387 385 111  757 768 762.5 161 
388 392 390 112  769 780 774.5 162 
393 397 395 113  781 792 786.5 163 
398 402 400 114  793 805 799 164 
403 407 405 115  806 818 812 165 
408 413 410.5 116  819 831 825 166 
414 419 416.5 117  832 844 838 167 
420 425 422.5 118  845 858 851.5 168 
426 431 428.5 119  859 872 865.5 169 
432 437 434.5 120  873 886 879.5 170 
438 443 440.5 121  887 900 893.5 171 
444 449 446.5 122  901 915 908 172 
450 455 452.5 123  916 930 923 173 
456 461 458.5 124  931 945 938 174 
462 467 464.5 125  946 961 953.5 175 
468 473 470.5 126  962 977 969.5 176 
474 479 476.5 127  978 993 985.5 177 
480 485 482.5 128  994 1010 1002 178 
486 491 488.5 129  1011 1027 1019 179 
492 497 494.5 130  1028 1044 1036 180 
498 503 500.5 131  1045 1062 1053.5 181 
504 509 506.5 132  1063 1080 1071.5 182 
510 515 512.5 133  1081 1098 1089.5 183 
516 522 519 134  1099 1117 1108 184 
523 529 526 135  1118 1136 1127 185 
530 536 533 136  1137 1156 1146.5 186 
537 543 540 137  1157 1176 1166.5 187 
544 550 547 138  1177 1196 1186.5 188 
551 557 554 139  1197 1217 1207 189 
558 565 561.5 140  1218 1238 1228 190 
566 573 569.5 141  1239 1260 1249.5 191 
574 581 577.5 142  1261 1282 1271.5 192 
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582 589 585.5 143  1283 1305 1294 193 
590 597 593.5 144  1306 1328 1317 194 
598 605 601.5 145  1329 1352 1340.5 195 
606 614 610 146  1353 1376 1364.5 196 
615 623 619 147  1377 1400 1388.5 197 
624 632 628 148  1401 1425 1413 198 
633 641 637 149  1426 1450 1438 199 
642 650 646 150  1451 1476 1463.5 200 

 
12 low 12 high 12 ave 8 bit  12 low 12 high 12 ave 8 bit 

1477 1503 1490 201  3703 3794 3748.5 251 
1504 1530 1517 202  3795 3867 3831 252 
1531 1558 1544.5 203  3868 3941 3904.5 253 
1559 1586 1572.5 204  3942 4017 3979.5 254 
1587 1615 1601 205  4018 4095 4056.5 255 
1616 1644 1630 206      
1645 1674 1659.5 207      
1675 1704 1689.5 208      
1705 1735 1720 209      
1736 1767 1751.5 210      
1768 1799 1783.5 211      
1800 1832 1816 212      
1833 1866 1849.5 213      
1867 1900 1883.5 214      
1901 1935 1918 215      
1936 1971 1953.5 216      
1972 2007 1989.5 217      
2008 2044 2026 218      
2045 2082 2063.5 219      
2083 2121 2102 220      
2122 2161 2141.5 221      
2162 2201 2181.5 222      
2202 2242 2222 223      
2243 2284 2263.5 224      
2285 2327 2306 225      
2328 2371 2349.5 226      
2372 2415 2393.5 227      
2416 2460 2438 228      
2461 2506 2483.5 229      
2507 2553 2530 230      
2554 2601 2577.5 231      
2602 2650 2626 232      
2651 2700 2675.5 233      
2701 2751 2726 234      
2752 2803 2777.5 235      
2804 2856 2830 236      
2857 2910 2883.5 237      
2911 2965 2938 238      
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2966 3021 2993.5 239      
3022 3079 3050.5 240      
3080 3138 3109 241      
3139 3198 3168.5 242      
3199 3259 3229 243      
3260 3321 3290.5 244      
3322 3385 3353.5 245      
3386 3450 3418 246      
3451 3516 3483.5 247      
3517 3583 3550 248      
3584 3652 3618 249      
3653 3702 3677.5 250      
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Appendix 26 - Dark Dataset information from the last in-flight checkout, F16 
 

Dark datasets collected during the Titan descent do not have much variation in exposure time, 
particularly considering the 0 ms exposures are erroneous.  That leaves only 10 ms and 15 ms 
exposures, which are not different enough to accurately measure the image zone dark current 
rate. 
 
However, on November 23rd, 2004, about 2 months before the Titan encounter, the 16th in-flight 
checkout (F16) was run, which contained special commands designed to measure all 
components of the CCD dark current.  A summary of this data is presented in figure A26.1. 
 
The first 8200 seconds of data are from a simulated descent sequence. These data primarily 
have exposure times of 10 ms, although there are some measurements at 0 & 15 ms during the 
calibration cycles (which are indicated by Cx on the plot).  Around 8200 seconds six 70 ms 
exposures were taken.  From 9200 to 12700 seconds are a series of 0.5 ms and 1000 ms non-
compressed (i.e. un-summed) exposures, designed to measure the image zone dark current.  
After this are a few darks collected during another small portion of a simulated descent.  The 
positive slope of the data is due to the increasing temperature during the test. 

 

F16 Dark Datasets (T=258 to 263 K)
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Figure A26.1 - A summary of the dark datasets taken during the 16th in-flight 
checkout on 23rd November 2004.  Blue diamonds are the per-pixel average signal 
measured under the covered CCD columns with the electronics offset and serial 
register dark current removed.  The red diamonds are the sum of the electronics 
offset plus the serial register dark current for each dataset. 
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A summary of the F16 dark data is presented in the table below. 
 
Using the null pixel information from this data it is possible to calculate the bias plus serial 
register dark current (O+SR) for each measurement: 
 

  
 
The average image zone dark current (in DN/second) is then calculated using 0.5 ms and 1000 
ms exposure pairs by: 
 
 Img Z = { [P1 - (O+SR)] - [P0 - (O+SR)] } / { (1000-0.5)  / 1000 } 
 
where: 
 P1 is the per-pixel average of the 1000 ms exposure (in DN), and 
 P0 is the per-pixel average of the 0.5 ms exposure (in DN). 
 
and lastly the average memory zone dark current (in DN/second) is calculate from the 0.5 ms 
exposures using the knowledge of the Img Z and the average dwell time in the memory zone of 
1.08 seconds: 
 
 Mem Z = { P0 - (O+SR) - (0.5/1000 * Img Z) } / 1.08 
 
where:  
 P0 is the per-pixel average of the 0.5 ms exposure (in DN),  
 (O+SR) is the corresponding bias plus serial resister contribution for the dataset (in DN), 
 (0.5/1000 * Img Z) is the Image zone contribution for the dataset (in DN), and  
 1.08 is the average dwell time in the memory zone in seconds. 
 
 
The results are plotted in figure A26.2.  The first notable result is that the image and memory 
zone dark currents are quite similar.  The second is that the difference between the 10 ms and 
70 ms exposures are marginally sufficient to calculate the image zone dark current (points on 
the left of the plot), and significant noise results.  The implication is that the difference between 
the 10 ms and 15 ms exposures during the Titan descent are not sufficient to determine image 
zone dark current.  At 260º K, the dark current exhibits significant dependence on temperature, 
as seen by the positive slope of the data in the plot. 
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F16, Dark Current (T = 260.7 to 262.6)
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Figure A26.2 - A summary of the dark current measurements observed during 
the F16 in-flight test.    Blue diamonds are the CCD image zone dark current 

calculations results in DN/s. Red dots are the CCD memory zone dark current 
results in DN/s, and the yellow dots are the calculated electronics bias plus 

serial register dark current for the dataset in DN.  
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F16 data summary table 
1) Table entry number 
2) Dataset number, corresponding to the number in the dataset file name 
3) Mission time at beginning of observation in seconds after parachute deployment (T0) 
4) CCD chip temperature at beginning of observation. 
5) Exposure time of measurement in milliseconds 
6) Number of columns in the data set.  If "2" then only row summed data is available. 
7) Column average of the sum of CCD columns 7 + 8. 
8) Row maximum of the sum of CCD columns 7 + 8. 
9) Column average of the sum of CCD columns 9 + 10. 
10) Row maximum of the sum of CCD columns 9 + 10. 
11) Condition of DISR lamps during observation (0 = off, 1 = on) for [Cal1, Cal2, Cal1, SSL] 
12) Sum of electronics plus serial register offset calculated from null pixels (in DN). 
13) Per-pixel average observe dark current with bias and serial register dark removed in DN. 
14) Calculate Image Zone dark current using 0.5  & 1000 ms or 10 & 17 ms exposure pairs. 
15) Calculated Memory Zone dark current using 0.5 ms & 70 ms exposures. 
 

 
  1 2 3 4 5  6 7 8 9 10 11  12  13 14     15 

 # 
Set  
# 

Time 
(sec) 

Temp 
(K) 

Exp. 
(ms) 

# 
Col 

Cols 7+ 8  
Mean    Max 

Cols 9 + 10  
Mean   Max. Lamp 

O+SR 
(DN) 

Dark 
(DN) 

Img Z  
(DN/s) 

Mem Z 
(DN/s) 

0 1 264 257.8 10 2 80.0 137 81.2 138 0000 11.5 28.8    
1 2 368.23 257.9 10 2 80.4 137 81.5 142 0000 11.4 29.1    
2 3 535.85 257.9 10 2 80.9 140 81.8 140 0000 11.5 29.2    
3 4 600.58 258.0 15 2 86.4 142 86.3 141 1110 14.8 28.4    
4 5 656.24 257.8 0 2 80.7 139 81.7 141 0000 11.6 29.0    
5 6 660.58 258.0 15 2 81.2 137 82.6 141 0000 11.6 29.3    
6 7 690.58 258.0 15 2 86.5 141 87.3 144 1110 14.8 28.7    
7 8 723.74 258.0 10 2 81.2 139 82.1 142 0000 11.5 29.3    
8 9 804.18 258.0 10 2 81.7 140 82.8 144 0000 11.4 29.8    
9 10 947.85 258.0 10 2 82.3 139 83.4 144 0000 11.5 29.9    
10 11 1021.52 258.1 10 2 81.6 139 83.5 142 0000 11.9 29.4    
11 12 1112.02 258.1 10 2 82.1 140 82.9 143 0000 11.4 29.9    
12 13 1199.44 258.1 10 2 82.8 143 83.7 143 0000 11.6 30.0    
13 14 1315.36 258.1 10 2 82.4 143 84.0 144 0000 11.9 29.7    
14 15 1409.54 258.1 10 2 82.2 140 84.1 147 0000 11.9 29.7    
15 16 1519.56 258.3 10 2 82.7 140 83.7 142 0000 11.8 29.9    
16 17 1663.44 258.3 10 2 82.5 141 83.7 143 0000 11.4 30.2    
17 18 1729.92 258.3 10 2 82.6 139 83.2 143 0000 11.8 29.7    
18 19 1806.18 258.3 15 2 88.4 145 89.1 145 1110 15.3 29.1    
19 20 1864.23 258.0 0 2 82.0 139 83.5 144 0000 11.6 29.8    
20 21 1868.31 258.4 15 2 82.5 142 84.5 146 0000 11.4 30.4    
21 22 1889.49 258.4 15 2 88.8 147 89.7 148 1110 15.3 29.4    
22 23 1920.83 258.4 10 2 83.0 141 83.9 146 0000 11.5 30.2    
23 24 2003.3 258.4 10 2 83.2 143 84.3 145 0000 11.6 30.3    
24 25 2154.15 258.4 10 2 83.6 143 85.0 145 0000 11.6 30.5    
25 26 2235.71 258.5 10 2 83.4 144 84.9 146 0000 11.8 30.3    
26 27 2327.44 258.5 10 2 83.3 143 84.7 145 0000 11.5 30.5    
27 28 2400.29 258.5 10 2 84.2 146 84.9 146 0000 11.9 30.4    
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 # 
Set  
# 

Time 
(sec) 

Temp 
(K) 

Exp. 
(ms) 

# 
Col 

Cols 7+ 8  
Mean    Max 

Cols 9 + 10  
Mean   Max. Lamp 

O+SR 
(DN) 

Dark 
(DN) 

Img Z  
(DN/s) 

Mem Z 
(DN/s) 

28 29 2522.53 258.5 15 2 89.6 146 89.9 148 1110 15.1 29.8    
29 30 2582.53 258.5 15 2 85.0 146 86.1 147 0000 12.1 30.7    
30 31 2587.81 258.3 0 2 83.3 145 87.3 347 0000 11.6 31.0    
31 32 2618.53 258.5 15 2 89.7 147 90.3 149 1110 15.0 30.0    
32 33 2636.29 258.5 10 2 85.1 145 85.8 150 0000 11.9 30.9    
33 34 2749.93 258.7 10 2 85.4 146 85.8 147 0000 12.1 30.7    
34 35 2843.35 258.7 10 2 85.2 146 85.9 148 0000 11.9 30.9    
35 36 2932.89 258.6 10 2 84.8 145 86.5 149 0000 11.6 31.2    
36 37 3080.61 258.7 10 2 85.3 149 86.1 148 0000 11.9 31.0    
37 38 3148.88 258.7 10 2 85.7 147 86.6 151 0000 11.8 31.3    
38 39 3249.28 258.9 10 2 85.5 147 87.1 150 0000 12.0 31.1    
39 40 3336.7 258.9 10 2 86.1 149 86.9 152 0000 11.6 31.6    
40 41 3403.55 258.9 10 2 85.8 147 87.1 151 0000 12.0 31.2    
41 42 3557.76 258.9 10 2 85.9 147 87.0 153 0000 12.1 31.1    
42 43 3655.02 258.9 10 2 86.4 148 87.2 152 0000 11.8 31.7    
43 44 3735.46 259.0 10 2 86.8 151 87.6 150 0000 11.8 31.9    
44 45 3799.14 259.0 10 2 87.5 149 88.4 154 0000 12.0 32.0    
45 46 3966.56 259.0 10 2 87.2 150 88.2 152 0000 11.9 32.0    
46 47 4072.85 259.0 10 2 87.0 149 88.8 152 0000 12.1 31.8    
47 48 4163.31 259.0 10 2 87.9 151 88.7 152 0000 11.8 32.4    
48 49 4212.33 259.1 10 2 87.5 151 89.0 156 0000 11.9 32.2    
49 50 4383.38 259.1 10 2 88.7 152 89.6 155 0000 12.4 32.2    
50 51 4481.68 259.2 10 2 88.0 151 89.7 154 0000 11.8 32.7    
51 52 4582.4 259.2 10 2 89.0 179 89.9 160 0000 11.9 32.8    
52 53 4656.34 259.2 10 2 88.7 155 90.5 157 0000 12.3 32.5    
53 54 4804.68 259.2 15 2 94.8 155 95.9 160 1110 15.6 32.0    
54 55 4869.36 259.1 0 2 88.8 153 90.0 159 0000 12.1 32.6    
55 56 4885.95 259.3 15 2 89.9 155 90.8 189 0000 12.3 32.9    
56 57 4913.32 259.3 15 2 94.8 156 96.0 160 1110 15.4 32.3    
57 58 4954.93 259.3 10 2 89.7 155 90.3 158 0000 12.3 32.8    
58 59 5296.77 259.5 10 2 91.1 155 91.7 160 0000 12.0 33.7    
59 60 5597.39 259.7 10 2 92.0 157 93.4 161 0000 12.5 33.9    
60 61 5888.33 259.7 10 2 92.6 159 93.6 165 0000 12.5 34.1    
61 62 6188.18 260.0 10 2 92.7 160 94.8 165 0000 12.5 34.4    
62 63 6505.34 260.0 10 2 94.0 163 95.8 166 0000 12.6 34.8    
63 64 6654.9 260.1 10 2 94.6 164 96.5 168 0000 12.5 35.3    
64 65 6946.29 260.2 10 2 95.2 164 96.6 169 0000 12.1 35.8    
65 66 7251.4 260.2 10 2 95.7 167 97.8 171 0000 12.5 35.9    
66 67 7411.32 260.4 10 2 96.3 168 98.0 172 0000 12.5 36.1    
67 68 7671.13 260.4 10 2 98.0 169 99.3 171 0000 12.6 36.7    
68 69 7685.75 260.4 10 2 97.9 171 99.3 174 0000 12.8 36.6    
69 70 7720.63 260.4 10 2 98.4 170 99.9 173 0000 12.5 37.1    
70 71 7731.69 260.4 10 2 97.4 172 98.6 171 0000 12.4 36.6    
71 72 7770.5 260.4 10 2 98.2 172 100.0 173 0000 12.5 37.0    
72 73 7781.57 260.4 10 2 98.3 169 100.1 173 0000 12.6 37.0    
73 74 7819 260.6 10 2 97.8 168 99.5 173 0000 12.6 36.7    
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Set  
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(K) 

Exp. 
(ms) 

# 
Col 

Cols 7+ 8  
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Cols 9 + 10  
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(DN) 

Dark 
(DN) 

Img Z  
(DN/s) 

Mem Z 
(DN/s) 

74 75 7830.1 260.6 10 2 98.2 170 99.8 174 0000 12.5 37.0    
75 76 7869.13 260.6 10 2 98.8 168 100.1 175 0000 12.5 37.2    
76 77 7880.23 260.6 10 2 97.7 171 99.3 174 0000 12.4 36.9    
77 78 7920.02 260.6 10 2 98.8 172 99.8 175 0000 12.8 36.9    
78 79 7931.15 260.6 10 2 97.9 170 99.9 176 0000 12.4 37.1    
79 80 7969.5 260.6 10 2 98.6 172 99.8 173 0000 12.5 37.1    
80 81 7980.64 260.6 10 2 98.1 169 99.7 175 0000 12.4 37.1    
81 82 8020.62 260.6 10 2 99.4 172 100.7 176 0000 12.5 37.5    
82 83 8031.77 260.7 10 2 98.6 171 99.9 173 0000 12.5 37.1    
83 84 8070.75 260.7 10 2 98.9 172 100.9 176 0000 12.6 37.3    
84 85 8081.92 260.6 10 2 98.7 170 99.8 174 0000 12.6 37.0    
85 86 8120.37 260.7 10 2 99.3 181 100.1 176 0001 12.4 37.5    
86 87 8131.55 260.7 10 2 99.0 169 100.7 177 0001 12.8 37.2    
87 88 8170.67 260.7 70 2 103.6 178 105.1 220 0001 12.6 39.5 38.8 34.0 
88 89 8173.68 260.7 70 2 103.1 176 105.3 225 0001 12.8 39.4 35.6 33.9 
89 90 8177.76 260.7 70 2 102.5 175 104.9 221 0001 12.8 39.1 31.1 33.6 
90 91 8182.66 260.7 70 2 103.6 176 105.6 219 0001 12.6 39.7 40.8 34.1 
91 92 8187.55 260.7 70 2 103.6 178 105.6 219 0001 12.6 39.7 40.7 34.1 
92 93 8202.42 260.7 70 2 103.6 176 105.1 222 0001 12.9 39.3 34.7 33.8 
93 94 9189.13 261.1 0.5 4 101.9 179 103.1 179 0000 12.5 38.7  35.8 
94 95 9203.13 261.2 1000 4 168.6 470 181.3 1272 0000 13.1 74.3 35.6   
95 96 9219.13 261.2 0.5 4 101.1 177 103.5 182 0000 12.6 38.5  35.7 
96 97 9223.13 261.1 1000 4 168.5 462 181.8 1269 0000 13.1 74.4 35.9   
97 98 9243.13 261.1 0.5 4 101.4 177 103.0 183 0000 12.9 38.2  35.4 
98 99 9247.13 261.1 1000 4 168.1 461 180.7 1264 0000 13.4 73.8 35.6   
99 100 9263.13 261.1 0.5 4 101.5 179 103.0 179 0000 12.9 38.2  35.4 

100 101 9267.13 261.1 1000 4 169.0 465 180.9 1285 0000 13.4 74.1 35.9   
101 102 9288.13 261.1 0.5 4 101.4 179 103.7 180 0000 12.6 38.7  35.8 
102 103 9292.13 261.2 1000 4 169.4 465 181.0 1288 0000 13.1 74.5 35.8   
103 104 9312.13 261.1 0.5 4 101.5 178 103.1 180 0000 12.9 38.3  35.4 
104 105 9316.13 261.2 1000 4 168.7 466 180.8 1299 0000 13.4 74.0 35.7   
105 106 9332.13 261.2 0.5 4 102.0 176 103.4 182 0000 12.9 38.5  35.6 
106 107 9336.13 261.1 1000 4 168.7 468 181.6 1290 0000 13.4 74.2 35.7   
107 108 10150.13 261.4 0.5 4 105.3 183 106.6 187 0100 13.4 39.6  36.6 
108 109 10639.39 261.7 0.5 4 106.7 187 108.3 193 0000 12.9 40.9  37.8 
109 110 10643.13 261.7 1000 4 178.2 481 190.5 1319 0000 13.5 78.7 37.8   
110 111 11048.13 261.9 0.5 4 108.5 190 110.7 196 0000 13.0 41.8  38.7 
111 112 11052.13 261.9 1000 4 180.9 506 194.3 1354 0000 13.5 80.3 38.5   
112 113 11457.13 262.2 0.5 4 110.4 193 111.9 197 0000 12.9 42.7  39.5 
113 114 11461.13 262.0 1000 4 184.5 512 197.8 1382 0000 13.9 81.7 39.0   
114 115 11866.13 262.3 0.5 4 111.9 196 113.8 201 0000 13.1 43.3  40.1 
115 116 11870.13 262.3 1000 4 188.2 518 201.2 1391 0000 13.8 83.6 40.3   
116 117 12280.13 262.4 0.5 4 114.2 199 114.9 207 0000 13.1 44.2  40.9 
117 118 12284.13 262.4 1000 4 190.5 521 204.8 1419 0000 14.0 84.8 40.7   
118 119 12689.13 262.6 0.5 4 115.8 201 116.4 209 0000 13.3 44.8  41.5 
119 120 12694.13 262.6 1000 4 193.4 525 208.1 1601 0000 14.0 86.4 41.6   
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120 121 13534.04 263.1 10 2 120.9 211 121.5 216 0000 13.5 47.1    
121 122 14245.47 263.4 10 2 123.8 218 123.9 218 0001 13.8 48.2    
122 123 14474.85 263.4 10 2 127.7 251 126.2 224 0001 13.9 49.6     
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Appendix 27 - The Relative Spectral Response for each of the DISR imagers at 239ºK. 
 
This appendix presents the baseline Relative Spectral Response (RSR) for the DISR imagers 
from which it is possible to determine the RSR at other temperatures as described in section 5.8 
of the DISR Archive Users' Guide.   
 

Wave 
(nm) DLI1/HRI DLI2/MRI SLI  

Wave 
(nm) DLI1/HRI DLI2/MRI SLI 

500 0 0 0  805 0.841674 0.853984 0.837847 
505 0 0 0  810 0.839578 0.854923 0.836568 
510 0 0 0  815 0.841458 0.858315 0.838013 
515 0 0 0  820 0.843338 0.861706 0.839458 
520 0 0 0  825 0.841023 0.860913 0.835838 
525 0 0 0  830 0.838709 0.86012 0.832217 
530 0 0 0  835 0.82699 0.848455 0.818866 
535 0 0 0  840 0.815271 0.83679 0.805514 
540 0 0 0  845 0.79308 0.813673 0.781053 
545 0 0 0  850 0.770889 0.790554 0.756592 
550 0 0 0  855 0.735982 0.754979 0.720897 
555 0 0 0  860 0.701076 0.719406 0.685203 
560 0 0 0  865 0.666 0.684288 0.650023 
565 0 0 0  870 0.630923 0.64917 0.614842 
570 0 0 0  875 0.598818 0.616737 0.583045 
575 0 0 0  880 0.566713 0.584305 0.551246 
580 0 0 0  885 0.535752 0.553321 0.520912 
585 0 0 0  890 0.504792 0.522336 0.490576 
590 0 0 0  895 0.476903 0.494873 0.463724 
595 0 0 0  900 0.449014 0.46741 0.436871 
600 0.000467 0.000383 0.000361  905 0.425092 0.443053 0.413641 
605 0.000561 0.000364 0.00034  910 0.401169 0.418696 0.390413 
610 0.000656 0.000344 0.000318  915 0.378426 0.395422 0.367949 
615 0.000959 0.000368 0.000337  920 0.355683 0.372149 0.345484 
620 0.001263 0.000391 0.000356  925 0.335042 0.351299 0.325461 
625 0.002696 0.000615 0.000558  930 0.314402 0.33045 0.305437 
630 0.004129 0.000839 0.00076  935 0.296659 0.312792 0.288538 
635 0.018483 0.00471 0.004389  940 0.278917 0.295134 0.271637 
640 0.032836 0.008581 0.008017  945 0.263306 0.279177 0.256359 
645 0.113475 0.054995 0.053885  950 0.247695 0.263219 0.241083 
650 0.194114 0.101409 0.099753  955 0.232864 0.247732 0.226398 
655 0.320387 0.234332 0.236099  960 0.218033 0.232246 0.211714 
660 0.44666 0.367254 0.372444  965 0.205064 0.21875 0.198927 
665 0.538186 0.482736 0.492119  970 0.192097 0.205254 0.18614 
670 0.629713 0.598218 0.611793  975 0.179035 0.191675 0.173324 
675 0.692778 0.670837 0.68492  980 0.165974 0.178097 0.160507 
680 0.755843 0.743455 0.758045  985 0.152876 0.164244 0.147652 
685 0.798187 0.787344 0.800341  990 0.139779 0.15039 0.134797 
690 0.840531 0.831235 0.842638  995 0.127098 0.136779 0.122323 
695 0.858707 0.84805 0.85862  1000 0.114417 0.123169 0.109849 
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700 0.876882 0.864867 0.874603  1005 0.10224 0.110033 0.097923 
705 0.882544 0.869708 0.879882  1010 0.090064 0.096898 0.085997 
710 0.888207 0.87455 0.88516  1015 0.07897 0.084983 0.075278 
715 0.89651 0.883477 0.894725  1020 0.067875 0.073069 0.064558 
720 0.904813 0.892404 0.904292  1025 0.058341 0.062886 0.055457 
725 0.918621 0.908381 0.919604  1030 0.048807 0.052704 0.046356 
730 0.932428 0.924359 0.934916  1035 0.041611 0.045016 0.039531 
735 0.951511 0.946217 0.95458  1040 0.034415 0.037329 0.032706 
740 0.970594 0.968075 0.974245  1045 0.028866 0.031331 0.027419 
745 0.984447 0.98324 0.986812  1050 0.023317 0.025333 0.022132 
750 0.998301 0.998404 0.99938  1055 0.020275 0.02206 0.019239 
755 0.996518 0.996147 0.99497  1060 0.017233 0.018787 0.016346 
760 0.994736 0.993891 0.99056  1065 0.01498 0.016341 0.014186 
765 0.975333 0.973964 0.969146  1070 0.012727 0.013895 0.012025 
770 0.955931 0.954037 0.947732  1075 0.011268 0.012329 0.010651 
775 0.930429 0.929027 0.92207  1080 0.009808 0.010762 0.009276 
780 0.904926 0.904017 0.896409  1085 0.008715 0.00957 0.008228 
785 0.884382 0.885675 0.876653  1090 0.007622 0.008377 0.00718 
790 0.863838 0.867334 0.856898  1095 0 0 0 
795 0.853805 0.860189 0.848012  1100 0 0 0 
800 0.843771 0.853045 0.839126      
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Appendix 28 - DISR Sun Sensor Dataset Summary 
 
The following table summarizes the DISR sun sensor data, taken during the Titan descent. 
 
Columns: 
1 The Dataset number, corresponding to the number in the archive filename. 
2 The mission time of the first pulse detected in the triplet for the given revolution of the probe in seconds after T0 
3 The mission time of the second pulse detected in the triplet for the given revolution of the probe in seconds after T0 
4 The mission time of the third pulse detected in the triplet for the given revolution of the probe in seconds after T0 
5 The amplitude of the Sun Sensor signal in data numbers (DN). 
6 The absolute value of the probe spin at the time of the Sun Sensor observation. 
7 The spin rate correction factor, which the absolute responsivity is to be multiplied by. 
8 The sun elevation angle at the time of the observation in degrees from horizontal. 
9 The (low frequency) east-west tip at the time of the observation in degrees. 
10 The spin axis tip toward the sun (high frequency) deduced from the extinction trend lines shown in section 5.5 of the Guide. 
11 The spin rate correction factor, which the absolute responsivity is to be multiplied by. 
12 The DISR Optics temperature at the time of the observation in degrees Kelvin. 
13 The resulting temperature correction factor, which the absolute responsivity is to be multiplied by. 
14 The probe altitude at the time of the observation in kilometers, from the DTWG 2011 submittal. 
15 The resulting altitude correction factor, which the absolute responsivity is to be multiplied by. 
16 The calculated flux in the Sun Sensor pass band, as described in the DISR Archive Users' Guide, in watts/(sqm-micron). 
 
 
 1  2  3  4    5 6 7  8   9  10  11   12    13  14    15 16  

Set 
# 

Pulse 1 
(sec) 

Pulse 2 
(sec) 

Pulse 3 
(sec) 

Amp. 
(DN) 

|Spin| 
(rpm) 

R 
(spin) 

Sun 
Elev. 
(deg) 

E/W 
Tip 

(deg) 

Tip 
toward 

Sun 
(deg) Re 

Temp. 
(ºK) Rt 

Altitude 
(km) Rh 

Flux @ 
943 nm 

(W/m2-u) 
1 265.061 265.724 266.499 745 3.57 1.001 50.5 8.3 -4.0 0.928 264.2 0.977 136.70 1.001 1.973 
2 281.937 283.009 283.894 686 3.39 1.001 50.6 1.9 6.0 0.865 264.2 0.977 135.89 1.001 1.947 
2 301.439 302.004 302.682 775 3.13 1.002 50.6 -1.3 -2.0 0.989 264.2 0.977 135.01 1.001 1.924 
3 455.918 458.399 461.098 567 0.99 1.004 50.9 4.4 5.3 0.830 264.3 0.977 128.02 1.001 1.671 
4 785.603 786.875 788.118 522 2.11 1.003 51.6 -2.3 -1.0 0.981 264.3 0.977 115.26 1.002 1.300 
5 811.646 813.063 814.488 480 2.32 1.003 51.7 -8.6 10.0 0.931 264.3 0.977 114.29 1.002 1.260 
6 968.003 968.572 969.192 466 4.19 0.999 52.1 -4.9 -4.0 1.002 264.2 0.977 107.57 1.002 1.141 
6 980.998 981.450 981.912 415 4.61 0.998 52.1 -4.7 5.0 0.944 264.2 0.977 106.62 1.002 1.079 
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Set 
# 

Pulse 1 
(sec) 

Pulse 2 
(sec) 

Pulse 3 
(sec) 

Amp. 
(DN) 

|Spin| 
(rpm) 

R 
(spin) 

Sun 
Elev. 
(deg) 

E/W 
Tip 

(deg) 

Tip 
toward 

Sun 
(deg) Re 

Temp. 
(ºK) Rt 

Altitude 
(km) Rh 

Flux @ 
943 nm 

(W/m2-u) 
6 993.170 993.841 994.464 413 5.03 0.997 52.1 -6.2 4.5 0.962 264.2 0.977 105.73 1.002 1.055 
7 1074.191 1074.586 1075.074 372 6.52 0.990 52.3 -1.4 -4.0 0.991 264.1 0.977 99.85 1.003 0.928 
8 1154.015 1154.182 1154.368 342 8.27 0.979 52.4 -4.4 -5.0 1.002 263.8 0.977 94.52 1.003 0.852 
8 1207.844 1208.049 1208.222 290 9.41 0.979 52.5 -5.2 2.0 0.973 263.7 0.977 91.18 1.003 0.744 
8 1214.035 1214.316 1214.614 297 9.53 0.980 52.5 -4.7 -2.0 0.994 263.7 0.977 90.80 1.003 0.744 
8 1220.277 1220.517 1220.783 301 9.62 0.981 52.5 -6.9 -1.0 0.998 263.7 0.977 90.42 1.003 0.751 
8 1226.416 1226.723 1226.967 284 9.69 0.982 52.5 -5.7 1.0 0.983 263.7 0.977 90.04 1.003 0.718 
9 1232.634 1232.844 1233.006 295 9.74 0.982 52.6 -7.6 -3.0 1.003 263.7 0.977 89.66 1.003 0.731 
9 1282.306 1282.624 1282.896 251 9.52 0.980 52.6 -4.3 1.0 0.973 263.6 0.976 86.84 1.003 0.642 

10 1320.735 1320.909 1321.089 255 9.40 0.979 52.7 -6.3 -1.0 0.995 263.5 0.976 84.76 1.004 0.638 
10 1327.122 1327.262 1327.423 260 9.39 0.979 52.7 -6.2 -5.0 1.003 263.5 0.976 84.42 1.004 0.646 
10 1387.962 1388.210 1388.415 230 8.32 0.979 52.8 -2.9 -5.0 0.998 263.2 0.976 81.28 1.004 0.573 
10 1395.305 1395.422 1395.557 234 8.18 0.980 52.8 -8.3 -2.0 1.002 263.2 0.976 80.92 1.004 0.581 
10 1402.442 1402.813 1403.132 209 8.09 0.980 52.8 -4.3 3.0 0.953 263.1 0.976 80.55 1.004 0.544 
11 1471.573 1471.851 1472.124 208 7.51 0.984 52.9 -4.6 -5.0 1.002 262.8 0.976 77.30 1.004 0.514 
11 1522.150 1522.712 1523.183 175 6.87 0.988 52.9 -0.6 0.0 0.948 262.6 0.975 75.06 1.004 0.454 
12 1597.941 1598.423 1598.878 145 5.81 0.993 53.0 -0.3 6.0 0.858 262.3 0.975 71.91 1.004 0.412 
12 1608.438 1608.950 1609.589 159 5.91 0.993 53.0 3.7 -3.0 0.936 262.3 0.975 71.48 1.004 0.415 
13 1775.443 1775.755 1776.141 127 4.77 0.998 53.1 -0.9 2.0 0.926 261.0 0.974 65.62 1.005 0.333 
14 1984.530 1985.238 1986.063 109 4.28 0.999 53.2 -0.5 1.0 0.932 259.1 0.971 59.83 1.005 0.283 
14 1998.622 1999.314 2000.039 107 4.37 0.999 53.2 -0.2 1.0 0.929 258.9 0.971 59.49 1.005 0.278 
15 2114.573 2115.325 2116.010 97 3.88 1.000 53.3 -1.4 1.0 0.941 257.9 0.970 56.80 1.005 0.248 
15 2196.047 2196.380 2196.681 90 3.56 1.001 53.4 -0.9 3.0 0.908 256.9 0.969 55.07 1.005 0.239 
16 2289.711 2290.578 2291.254 87 3.11 1.002 53.5 -1.5 0.0 0.951 255.8 0.967 53.18 1.005 0.220 
17 2465.927 2466.362 2466.719 79 2.46 1.003 53.6 0.4 0.0 0.929 253.2 0.964 49.94 1.006 0.204 
18 2580.770 2581.835 2582.925 73 2.73 1.003 53.7 -0.2 0.0 0.934 251.3 0.962 47.98 1.006 0.188 
19 2697.740 2698.885 2699.861 65 2.56 1.003 53.8 0.7 0.0 0.923 249.3 0.959 46.11 1.006 0.169 
20 2719.492 2720.594 2721.554 68 2.76 1.003 53.9 0.1 -3.0 0.962 248.9 0.958 45.77 1.006 0.170 
21 2850.740 2851.865 2853.043 60 2.66 1.003 54.0 -1.3 0.0 0.944 246.5 0.955 43.83 1.006 0.153 
21 2873.109 2874.232 2875.699 62 2.59 1.003 54.0 0.8 -2.0 0.945 246.1 0.954 43.51 1.006 0.158 
22 2896.835 2897.865 2899.070 57 2.59 1.003 54.0 -1.3 2.0 0.919 245.6 0.954 43.17 1.006 0.149 
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Pulse 1 
(sec) 

Pulse 2 
(sec) 

Pulse 3 
(sec) 

Amp. 
(DN) 

|Spin| 
(rpm) 

R 
(spin) 

Sun 
Elev. 
(deg) 

E/W 
Tip 

(deg) 

Tip 
toward 

Sun 
(deg) Re 

Temp. 
(ºK) Rt 

Altitude 
(km) Rh 

Flux @ 
943 nm 

(W/m2-u) 
23 3010.873 3011.755 3012.705 57 2.78 1.003 54.1 -1.8 -3.0 0.975 243.3 0.950 41.61 1.006 0.141 
24 3362.419 3363.615 3364.596 46 2.50 1.003 54.3 2.6 -1.0 0.907 235.9 0.938 37.21 1.007 0.122 
25 3488.918 3490.063 3491.104 44 2.49 1.003 54.4 0.3 -3.0 0.955 233.1 0.934 35.76 1.007 0.111 
26 3643.402 3643.679 3644.004 37 2.47 1.003 54.5 0.4 0.0 0.918 229.6 0.927 34.10 1.007 0.097 
27 3722.131 3722.471 3722.746 39 2.30 1.003 54.5 -4.0 -6.0 0.999 227.8 0.924 33.27 1.007 0.094 
28 3993.598 3993.778 3994.005 38 2.76 1.003 54.6 0.4 -7.0 0.985 221.8 0.913 30.59 1.007 0.094 
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Appendix 29 - Visible Spectrometer Wavelength Calibration. 
 
The tables below present the average wavelength across each row from the equation: 
 

 
where: 
 <WL> is the average wavelength of the pixels in across the row (in nm), & 
 "pixel" is the row number of the in the dataset, starting at 0 (0 to199). 
 

Table - DLVS Column Average Wavelength vs. Optics Temperature.  The first row 
presents the DISR Optics temperature, the 2nd thru 4th present the temperature 
dependent coefficients and the remainder of the table presents the column average 
wavelength for each row of the DISR data. 

Optics T = 260 240 220 210 200 180 160 
a = 976.853 976.789 976.724 976.692 976.659 976.595 976.530 
b = -2.3076 -2.3078 -2.3080 -2.3081 -2.3082 -2.3084 -2.3086 
c = -0.00101 -0.00101 -0.00101 -0.00101 -0.00101 -0.00101 -0.00101 

0 976.85 976.79 976.72 976.69 976.66 976.59 976.53 
1 974.54 974.48 974.41 974.38 974.35 974.29 974.22 
2 972.23 972.17 972.10 972.07 972.04 971.97 971.91 
3 969.92 969.86 969.79 969.76 969.73 969.66 969.60 
4 967.61 967.54 967.48 967.44 967.41 967.34 967.28 
5 965.29 965.22 965.16 965.13 965.09 965.03 964.96 
6 962.97 962.91 962.84 962.81 962.77 962.71 962.64 
7 960.65 960.58 960.52 960.49 960.45 960.39 960.32 
8 958.33 958.26 958.20 958.16 958.13 958.06 958.00 
9 956.00 955.94 955.87 955.84 955.80 955.74 955.67 

10 953.68 953.61 953.54 953.51 953.48 953.41 953.34 
11 951.35 951.28 951.21 951.18 951.15 951.08 951.01 
12 949.02 948.95 948.88 948.85 948.82 948.75 948.68 
13 946.68 946.62 946.55 946.52 946.48 946.42 946.35 
14 944.35 944.28 944.21 944.18 944.15 944.08 944.01 
15 942.01 941.94 941.88 941.84 941.81 941.74 941.67 
16 939.67 939.61 939.54 939.50 939.47 939.40 939.33 
17 937.33 937.26 937.20 937.16 937.13 937.06 936.99 
18 934.99 934.92 934.85 934.82 934.78 934.72 934.65 
19 932.64 932.58 932.51 932.47 932.44 932.37 932.30 
20 930.30 930.23 930.16 930.13 930.09 930.02 929.95 
21 927.95 927.88 927.81 927.78 927.74 927.67 927.60 
22 925.60 925.53 925.46 925.42 925.39 925.32 925.25 
23 923.24 923.17 923.11 923.07 923.04 922.97 922.90 
24 920.89 920.82 920.75 920.72 920.68 920.61 920.54 
25 918.53 918.46 918.39 918.36 918.32 918.25 918.18 
26 916.17 916.10 916.03 916.00 915.96 915.89 915.82 
27 913.81 913.74 913.67 913.64 913.60 913.53 913.46 
28 911.45 911.38 911.31 911.27 911.24 911.17 911.10 
29 909.08 909.01 908.94 908.91 908.87 908.80 908.73 
30 906.72 906.65 906.58 906.54 906.50 906.43 906.36 
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Optics T = 260 240 220 210 200 180 160 
31 904.35 904.28 904.21 904.17 904.13 904.06 903.99 
32 901.98 901.91 901.83 901.80 901.76 901.69 901.62 
33 899.60 899.53 899.46 899.42 899.39 899.32 899.25 
34 897.23 897.16 897.08 897.05 897.01 896.94 896.87 
35 894.85 894.78 894.71 894.67 894.64 894.56 894.49 
36 892.47 892.40 892.33 892.29 892.26 892.18 892.11 
37 890.09 890.02 889.95 889.91 889.87 889.80 889.73 
38 887.71 887.63 887.56 887.53 887.49 887.42 887.34 
39 885.32 885.25 885.18 885.14 885.10 885.03 884.96 
40 882.93 882.86 882.79 882.75 882.72 882.64 882.57 
41 880.54 880.47 880.40 880.36 880.33 880.25 880.18 
42 878.15 878.08 878.01 877.97 877.93 877.86 877.79 
43 875.76 875.69 875.61 875.58 875.54 875.47 875.39 
44 873.36 873.29 873.22 873.18 873.14 873.07 873.00 
45 870.97 870.89 870.82 870.78 870.75 870.67 870.60 
46 868.57 868.49 868.42 868.38 868.35 868.27 868.20 
47 866.17 866.09 866.02 865.98 865.94 865.87 865.79 
48 863.76 863.69 863.61 863.58 863.54 863.46 863.39 
49 861.36 861.28 861.21 861.17 861.13 861.06 860.98 
50 858.95 858.87 858.80 858.76 858.72 858.65 858.57 
51 856.54 856.46 856.39 856.35 856.31 856.24 856.16 
52 854.13 854.05 853.98 853.94 853.90 853.83 853.75 
53 851.72 851.64 851.56 851.53 851.49 851.41 851.34 
54 849.30 849.22 849.15 849.11 849.07 849.00 848.92 
55 846.88 846.81 846.73 846.69 846.65 846.58 846.50 
56 844.46 844.39 844.31 844.27 844.23 844.16 844.08 
57 842.04 841.96 841.89 841.85 841.81 841.73 841.66 
58 839.62 839.54 839.46 839.42 839.39 839.31 839.23 
59 837.19 837.11 837.04 837.00 836.96 836.88 836.81 
60 834.76 834.69 834.61 834.57 834.53 834.45 834.38 
61 832.33 832.26 832.18 832.14 832.10 832.02 831.95 
62 829.90 829.82 829.75 829.71 829.67 829.59 829.51 
63 827.47 827.39 827.31 827.27 827.23 827.16 827.08 
64 825.03 824.95 824.88 824.84 824.80 824.72 824.64 
65 822.60 822.52 822.44 822.40 822.36 822.28 822.20 
66 820.16 820.08 820.00 819.96 819.92 819.84 819.76 
67 817.71 817.63 817.56 817.52 817.48 817.40 817.32 
68 815.27 815.19 815.11 815.07 815.03 814.95 814.87 
69 812.82 812.74 812.66 812.62 812.59 812.51 812.43 
70 810.38 810.30 810.22 810.18 810.14 810.06 809.98 
71 807.93 807.85 807.77 807.73 807.69 807.61 807.53 
72 805.47 805.39 805.31 805.27 805.23 805.15 805.07 
73 803.02 802.94 802.86 802.82 802.78 802.70 802.62 
74 800.56 800.48 800.40 800.36 800.32 800.24 800.16 
75 798.11 798.03 797.94 797.90 797.86 797.78 797.70 
76 795.65 795.57 795.48 795.44 795.40 795.32 795.24 
77 793.18 793.10 793.02 792.98 792.94 792.86 792.78 
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Optics T = 260 240 220 210 200 180 160 
78 790.72 790.64 790.56 790.52 790.47 790.39 790.31 
79 788.25 788.17 788.09 788.05 788.01 787.93 787.84 
80 785.79 785.70 785.62 785.58 785.54 785.46 785.37 
81 783.32 783.23 783.15 783.11 783.07 782.99 782.90 
82 780.84 780.76 780.68 780.64 780.60 780.51 780.43 
83 778.37 778.29 778.20 778.16 778.12 778.04 777.95 
84 775.89 775.81 775.73 775.69 775.64 775.56 775.48 
85 773.42 773.33 773.25 773.21 773.16 773.08 773.00 
86 770.94 770.85 770.77 770.73 770.68 770.60 770.52 
87 768.45 768.37 768.29 768.24 768.20 768.12 768.03 
88 765.97 765.89 765.80 765.76 765.72 765.63 765.55 
89 763.48 763.40 763.31 763.27 763.23 763.14 763.06 
90 761.00 760.91 760.83 760.78 760.74 760.66 760.57 
91 758.51 758.42 758.33 758.29 758.25 758.16 758.08 
92 756.01 755.93 755.84 755.80 755.76 755.67 755.58 
93 753.52 753.43 753.35 753.30 753.26 753.18 753.09 
94 751.02 750.94 750.85 750.81 750.76 750.68 750.59 
95 748.52 748.44 748.35 748.31 748.26 748.18 748.09 
96 746.02 745.94 745.85 745.81 745.76 745.68 745.59 
97 743.52 743.43 743.35 743.30 743.26 743.17 743.09 
98 741.02 740.93 740.84 740.80 740.76 740.67 740.58 
99 738.51 738.42 738.34 738.29 738.25 738.16 738.07 

100 736.00 735.91 735.83 735.78 735.74 735.65 735.56 
101 733.49 733.40 733.32 733.27 733.23 733.14 733.05 
102 730.98 730.89 730.80 730.76 730.71 730.63 730.54 
103 728.47 728.38 728.29 728.24 728.20 728.11 728.02 
104 725.95 725.86 725.77 725.73 725.68 725.59 725.50 
105 723.43 723.34 723.25 723.21 723.16 723.07 722.98 
106 720.91 720.82 720.73 720.69 720.64 720.55 720.46 
107 718.39 718.30 718.21 718.16 718.12 718.03 717.94 
108 715.86 715.77 715.68 715.64 715.59 715.50 715.41 
109 713.34 713.25 713.16 713.11 713.07 712.97 712.88 
110 710.81 710.72 710.63 710.58 710.54 710.45 710.35 
111 708.28 708.19 708.10 708.05 708.00 707.91 707.82 
112 705.74 705.65 705.56 705.52 705.47 705.38 705.29 
113 703.21 703.12 703.03 702.98 702.94 702.84 702.75 
114 700.67 700.58 700.49 700.44 700.40 700.31 700.21 
115 698.13 698.04 697.95 697.90 697.86 697.77 697.67 
116 695.59 695.50 695.41 695.36 695.32 695.22 695.13 
117 693.05 692.96 692.87 692.82 692.77 692.68 692.59 
118 690.51 690.41 690.32 690.27 690.23 690.13 690.04 
119 687.96 687.87 687.77 687.73 687.68 687.59 687.49 
120 685.41 685.32 685.22 685.18 685.13 685.04 684.94 
121 682.86 682.77 682.67 682.63 682.58 682.49 682.39 
122 680.31 680.21 680.12 680.07 680.03 679.93 679.84 
123 677.75 677.66 677.56 677.52 677.47 677.38 677.28 
124 675.20 675.10 675.01 674.96 674.91 674.82 674.72 
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Optics T = 260 240 220 210 200 180 160 
125 672.64 672.54 672.45 672.40 672.35 672.26 672.16 
126 670.08 669.98 669.89 669.84 669.79 669.70 669.60 
127 667.51 667.42 667.32 667.27 667.23 667.13 667.04 
128 664.95 664.85 664.76 664.71 664.66 664.56 664.47 
129 662.38 662.29 662.19 662.14 662.09 662.00 661.90 
130 659.81 659.72 659.62 659.57 659.52 659.43 659.33 
131 657.24 657.14 657.05 657.00 656.95 656.85 656.76 
132 654.67 654.57 654.47 654.43 654.38 654.28 654.18 
133 652.09 652.00 651.90 651.85 651.80 651.70 651.61 
134 649.52 649.42 649.32 649.27 649.22 649.13 649.03 
135 646.94 646.84 646.74 646.69 646.64 646.55 646.45 
136 644.36 644.26 644.16 644.11 644.06 643.96 643.87 
137 641.77 641.68 641.58 641.53 641.48 641.38 641.28 
138 639.19 639.09 638.99 638.94 638.89 638.79 638.69 
139 636.60 636.50 636.40 636.35 636.30 636.20 636.11 
140 634.01 633.91 633.81 633.76 633.71 633.61 633.51 
141 631.42 631.32 631.22 631.17 631.12 631.02 630.92 
142 628.83 628.73 628.63 628.58 628.53 628.43 628.33 
143 626.23 626.13 626.03 625.98 625.93 625.83 625.73 
144 623.64 623.54 623.43 623.38 623.33 623.23 623.13 
145 621.04 620.94 620.83 620.78 620.73 620.63 620.53 
146 618.44 618.33 618.23 618.18 618.13 618.03 617.93 
147 615.83 615.73 615.63 615.58 615.53 615.43 615.32 
148 613.23 613.13 613.02 612.97 612.92 612.82 612.72 
149 610.62 610.52 610.42 610.36 610.31 610.21 610.11 
150 608.01 607.91 607.81 607.75 607.70 607.60 607.50 
151 605.40 605.30 605.19 605.14 605.09 604.99 604.88 
152 602.79 602.68 602.58 602.53 602.48 602.37 602.27 
153 600.17 600.07 599.96 599.91 599.86 599.76 599.65 
154 597.55 597.45 597.35 597.29 597.24 597.14 597.03 
155 594.93 594.83 594.73 594.67 594.62 594.52 594.41 
156 592.31 592.21 592.10 592.05 592.00 591.89 591.79 
157 589.69 589.58 589.48 589.43 589.37 589.27 589.16 
158 587.06 586.96 586.85 586.80 586.75 586.64 586.54 
159 584.44 584.33 584.23 584.17 584.12 584.01 583.91 
160 581.81 581.70 581.60 581.54 581.49 581.38 581.28 
161 579.18 579.07 578.96 578.91 578.86 578.75 578.64 
162 576.54 576.44 576.33 576.28 576.22 576.12 576.01 
163 573.91 573.80 573.69 573.64 573.59 573.48 573.37 
164 571.27 571.16 571.05 571.00 570.95 570.84 570.73 
165 568.63 568.52 568.41 568.36 568.31 568.20 568.09 
166 565.99 565.88 565.77 565.72 565.66 565.56 565.45 
167 563.34 563.24 563.13 563.07 563.02 562.91 562.80 
168 560.70 560.59 560.48 560.43 560.37 560.26 560.16 
169 558.05 557.94 557.83 557.78 557.72 557.62 557.51 
170 555.40 555.29 555.18 555.13 555.07 554.96 554.86 
171 552.75 552.64 552.53 552.48 552.42 552.31 552.20 
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Optics T = 260 240 220 210 200 180 160 
172 550.10 549.99 549.88 549.82 549.77 549.66 549.55 
173 547.44 547.33 547.22 547.16 547.11 547.00 546.89 
174 544.78 544.67 544.56 544.51 544.45 544.34 544.23 
175 542.12 542.01 541.90 541.85 541.79 541.68 541.57 
176 539.46 539.35 539.24 539.18 539.13 539.02 538.90 
177 536.80 536.69 536.57 536.52 536.46 536.35 536.24 
178 534.13 534.02 533.91 533.85 533.80 533.68 533.57 
179 531.46 531.35 531.24 531.18 531.13 531.01 530.90 
180 528.79 528.68 528.57 528.51 528.46 528.34 528.23 
181 526.12 526.01 525.90 525.84 525.78 525.67 525.56 
182 523.45 523.34 523.22 523.17 523.11 523.00 522.88 
183 520.77 520.66 520.55 520.49 520.43 520.32 520.20 
184 518.10 517.98 517.87 517.81 517.75 517.64 517.52 
185 515.42 515.30 515.19 515.13 515.07 514.96 514.84 
186 512.73 512.62 512.50 512.45 512.39 512.27 512.16 
187 510.05 509.93 509.82 509.76 509.70 509.59 509.47 
188 507.36 507.25 507.13 507.07 507.02 506.90 506.79 
189 504.68 504.56 504.44 504.39 504.33 504.21 504.10 
190 501.99 501.87 501.75 501.70 501.64 501.52 501.40 
191 499.29 499.18 499.06 499.00 498.94 498.83 498.71 
192 496.60 496.48 496.37 496.31 496.25 496.13 496.01 
193 493.90 493.79 493.67 493.61 493.55 493.43 493.32 
194 491.21 491.09 490.97 490.91 490.85 490.73 490.62 
195 488.51 488.39 488.27 488.21 488.15 488.03 487.92 
196 485.80 485.69 485.57 485.51 485.45 485.33 485.21 
197 483.10 482.98 482.86 482.80 482.74 482.62 482.51 
198 480.39 480.27 480.16 480.10 480.04 479.92 479.80 
199 477.69 477.57 477.45 477.39 477.33 477.21 477.09 
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Figure - Plot of the data contained in the preceding table (the DLVS wavelength scale at 
various temperatures). 
 
 
 
The following table presents the wavelengths for selected DLVS pixels calculated at 
210ºK, in order to demonstrate the variation in wavelength with column (spatial 
dimension). 
 

Table - DLVS Pixel Wavelengths for Selected Columns at 210ºK 
Row\Col 0 5 10 11 15 19 

0 975.96 976.35 976.73 976.81 977.11 977.42 
1 973.65 974.04 974.42 974.50 974.81 975.11 
2 971.34 971.72 972.11 972.19 972.50 972.81 
3 969.02 969.41 969.80 969.87 970.19 970.50 
4 966.70 967.09 967.48 967.56 967.87 968.18 
5 964.38 964.77 965.17 965.24 965.56 965.87 
6 962.06 962.45 962.85 962.92 963.24 963.55 
7 959.73 960.13 960.53 960.60 960.92 961.24 
8 957.41 957.81 958.20 958.28 958.60 958.92 
9 955.08 955.48 955.88 955.96 956.28 956.59 

10 952.75 953.15 953.55 953.63 953.95 954.27 
11 950.42 950.82 951.22 951.30 951.62 951.94 
12 948.08 948.49 948.89 948.97 949.29 949.62 
13 945.75 946.15 946.56 946.64 946.96 947.29 
14 943.41 943.81 944.22 944.30 944.63 944.95 
15 941.07 941.48 941.88 941.97 942.29 942.62 
16 938.72 939.13 939.54 939.63 939.96 940.28 
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Row\Col 0 5 10 11 15 19 
17 936.38 936.79 937.20 937.29 937.62 937.95 
18 934.03 934.45 934.86 934.94 935.27 935.61 
19 931.68 932.10 932.51 932.60 932.93 933.26 
20 929.33 929.75 930.17 930.25 930.59 930.92 
21 926.98 927.40 927.82 927.90 928.24 928.57 
22 924.62 925.05 925.47 925.55 925.89 926.22 
23 922.27 922.69 923.11 923.20 923.54 923.87 
24 919.91 920.33 920.76 920.84 921.18 921.52 
25 917.55 917.97 918.40 918.49 918.83 919.17 
26 915.19 915.61 916.04 916.13 916.47 916.81 
27 912.82 913.25 913.68 913.77 914.11 914.45 
28 910.45 910.88 911.32 911.40 911.75 912.09 
29 908.08 908.52 908.95 909.04 909.38 909.73 
30 905.71 906.15 906.58 906.67 907.02 907.37 
31 903.34 903.78 904.21 904.30 904.65 905.00 
32 900.97 901.40 901.84 901.93 902.28 902.63 
33 898.59 899.03 899.47 899.56 899.91 900.26 
34 896.21 896.65 897.09 897.18 897.54 897.89 
35 893.83 894.27 894.72 894.80 895.16 895.51 
36 891.44 891.89 892.34 892.43 892.78 893.14 
37 889.06 889.51 889.95 890.04 890.40 890.76 
38 886.67 887.12 887.57 887.66 888.02 888.38 
39 884.28 884.73 885.18 885.28 885.64 886.00 
40 881.89 882.34 882.80 882.89 883.25 883.61 
41 879.50 879.95 880.41 880.50 880.86 881.23 
42 877.10 877.56 878.02 878.11 878.47 878.84 
43 874.71 875.16 875.62 875.71 876.08 876.45 
44 872.31 872.77 873.23 873.32 873.69 874.05 
45 869.91 870.37 870.83 870.92 871.29 871.66 
46 867.50 867.97 868.43 868.52 868.89 869.26 
47 865.10 865.56 866.03 866.12 866.49 866.86 
48 862.69 863.16 863.62 863.72 864.09 864.46 
49 860.28 860.75 861.22 861.31 861.69 862.06 
50 857.87 858.34 858.81 858.90 859.28 859.66 
51 855.45 855.93 856.40 856.49 856.87 857.25 
52 853.04 853.51 853.99 854.08 854.46 854.84 
53 850.62 851.10 851.57 851.67 852.05 852.43 
54 848.20 848.68 849.16 849.25 849.64 850.02 
55 845.78 846.26 846.74 846.84 847.22 847.60 
56 843.36 843.84 844.32 844.42 844.80 845.19 
57 840.93 841.41 841.90 841.99 842.38 842.77 
58 838.50 838.99 839.47 839.57 839.96 840.35 
59 836.07 836.56 837.05 837.14 837.53 837.92 
60 833.64 834.13 834.62 834.72 835.11 835.50 
61 831.21 831.70 832.19 832.29 832.68 833.07 
62 828.77 829.26 829.76 829.86 830.25 830.64 



 

DISR - C. See 8 of 48 9/28/2012 

Row\Col 0 5 10 11 15 19 
63 826.33 826.83 827.32 827.42 827.82 828.21 
64 823.89 824.39 824.89 824.99 825.38 825.78 
65 821.45 821.95 822.45 822.55 822.95 823.34 
66 819.01 819.51 820.01 820.11 820.51 820.91 
67 816.56 817.06 817.57 817.67 818.07 818.47 
68 814.11 814.62 815.12 815.22 815.63 816.03 
69 811.66 812.17 812.68 812.78 813.18 813.58 
70 809.21 809.72 810.23 810.33 810.73 811.14 
71 806.76 807.27 807.78 807.88 808.29 808.69 
72 804.30 804.81 805.32 805.43 805.84 806.24 
73 801.84 802.36 802.87 802.97 803.38 803.79 
74 799.38 799.90 800.41 800.52 800.93 801.34 
75 796.92 797.44 797.96 798.06 798.47 798.88 
76 794.46 794.98 795.49 795.60 796.01 796.43 
77 791.99 792.51 793.03 793.14 793.55 793.97 
78 789.52 790.05 790.57 790.67 791.09 791.51 
79 787.05 787.58 788.10 788.21 788.63 789.04 
80 784.58 785.11 785.63 785.74 786.16 786.58 
81 782.11 782.63 783.16 783.27 783.69 784.11 
82 779.63 780.16 780.69 780.80 781.22 781.64 
83 777.15 777.68 778.22 778.32 778.75 779.17 
84 774.67 775.21 775.74 775.85 776.27 776.70 
85 772.19 772.73 773.26 773.37 773.80 774.22 
86 769.71 770.24 770.78 770.89 771.32 771.75 
87 767.22 767.76 768.30 768.40 768.84 769.27 
88 764.73 765.27 765.81 765.92 766.35 766.79 
89 762.24 762.78 763.33 763.43 763.87 764.30 
90 759.75 760.29 760.84 760.95 761.38 761.82 
91 757.25 757.80 758.35 758.46 758.89 759.33 
92 754.76 755.31 755.85 755.96 756.40 756.84 
93 752.26 752.81 753.36 753.47 753.91 754.35 
94 749.76 750.31 750.86 750.97 751.41 751.86 
95 747.26 747.81 748.36 748.47 748.92 749.36 
96 744.75 745.31 745.86 745.97 746.42 746.86 
97 742.24 742.80 743.36 743.47 743.92 744.36 
98 739.74 740.30 740.85 740.97 741.41 741.86 
99 737.22 737.79 738.35 738.46 738.91 739.36 

100 734.71 735.28 735.84 735.95 736.40 736.85 
101 732.20 732.76 733.33 733.44 733.89 734.35 
102 729.68 730.25 730.82 730.93 731.38 731.84 
103 727.16 727.73 728.30 728.41 728.87 729.32 
104 724.64 725.21 725.78 725.90 726.35 726.81 
105 722.12 722.69 723.26 723.38 723.84 724.30 
106 719.59 720.17 720.74 720.86 721.32 721.78 
107 717.07 717.64 718.22 718.34 718.80 719.26 
108 714.54 715.12 715.70 715.81 716.27 716.74 
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Row\Col 0 5 10 11 15 19 
109 712.01 712.59 713.17 713.28 713.75 714.21 
110 709.47 710.06 710.64 710.76 711.22 711.69 
111 706.94 707.52 708.11 708.23 708.69 709.16 
112 704.40 704.99 705.58 705.69 706.16 706.63 
113 701.86 702.45 703.04 703.16 703.63 704.10 
114 699.32 699.91 700.50 700.62 701.09 701.57 
115 696.78 697.37 697.96 698.08 698.56 699.03 
116 694.23 694.83 695.42 695.54 696.02 696.49 
117 691.69 692.28 692.88 693.00 693.48 693.95 
118 689.14 689.74 690.33 690.45 690.93 691.41 
119 686.59 687.19 687.79 687.91 688.39 688.87 
120 684.03 684.64 685.24 685.36 685.84 686.32 
121 681.48 682.08 682.69 682.81 683.29 683.77 
122 678.92 679.53 680.13 680.25 680.74 681.22 
123 676.36 676.97 677.58 677.70 678.19 678.67 
124 673.80 674.41 675.02 675.14 675.63 676.12 
125 671.24 671.85 672.46 672.58 673.07 673.56 
126 668.67 669.29 669.90 670.02 670.51 671.00 
127 666.10 666.72 667.34 667.46 667.95 668.44 
128 663.54 664.15 664.77 664.89 665.39 665.88 
129 660.96 661.58 662.20 662.33 662.82 663.32 
130 658.39 659.01 659.63 659.76 660.26 660.75 
131 655.81 656.44 657.06 657.19 657.69 658.18 
132 653.24 653.86 654.49 654.61 655.11 655.61 
133 650.66 651.29 651.91 652.04 652.54 653.04 
134 648.08 648.71 649.34 649.46 649.97 650.47 
135 645.49 646.12 646.76 646.88 647.39 647.89 
136 642.91 643.54 644.17 644.30 644.81 645.31 
137 640.32 640.96 641.59 641.72 642.23 642.73 
138 637.73 638.37 639.01 639.13 639.64 640.15 
139 635.14 635.78 636.42 636.55 637.06 637.57 
140 632.55 633.19 633.83 633.96 634.47 634.98 
141 629.95 630.59 631.24 631.36 631.88 632.39 
142 627.35 628.00 628.64 628.77 629.29 629.80 
143 624.75 625.40 626.05 626.18 626.69 627.21 
144 622.15 622.80 623.45 623.58 624.10 624.62 
145 619.55 620.20 620.85 620.98 621.50 622.02 
146 616.94 617.59 618.25 618.38 618.90 619.42 
147 614.33 614.99 615.64 615.77 616.30 616.82 
148 611.72 612.38 613.04 613.17 613.70 614.22 
149 609.11 609.77 610.43 610.56 611.09 611.62 
150 606.50 607.16 607.82 607.95 608.48 609.01 
151 603.88 604.54 605.21 605.34 605.87 606.40 
152 601.26 601.93 602.59 602.73 603.26 603.79 
153 598.64 599.31 599.98 600.11 600.65 601.18 
154 596.02 596.69 597.36 597.49 598.03 598.57 
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Row\Col 0 5 10 11 15 19 
155 593.40 594.07 594.74 594.87 595.41 595.95 
156 590.77 591.44 592.12 592.25 592.79 593.33 
157 588.14 588.82 589.49 589.63 590.17 590.71 
158 585.51 586.19 586.87 587.00 587.55 588.09 
159 582.88 583.56 584.24 584.38 584.92 585.46 
160 580.25 580.93 581.61 581.75 582.29 582.84 
161 577.61 578.29 578.98 579.12 579.66 580.21 
162 574.97 575.66 576.34 576.48 577.03 577.58 
163 572.33 573.02 573.71 573.85 574.40 574.95 
164 569.69 570.38 571.07 571.21 571.76 572.31 
165 567.05 567.74 568.43 568.57 569.12 569.68 
166 564.40 565.09 565.79 565.93 566.48 567.04 
167 561.75 562.45 563.14 563.28 563.84 564.40 
168 559.10 559.80 560.50 560.64 561.20 561.75 
169 556.45 557.15 557.85 557.99 558.55 559.11 
170 553.79 554.50 555.20 555.34 555.90 556.46 
171 551.14 551.84 552.55 552.69 553.25 553.81 
172 548.48 549.19 549.89 550.03 550.60 551.16 
173 545.82 546.53 547.24 547.38 547.94 548.51 
174 543.16 543.87 544.58 544.72 545.29 545.86 
175 540.49 541.20 541.92 542.06 542.63 543.20 
176 537.83 538.54 539.25 539.40 539.97 540.54 
177 535.16 535.87 536.59 536.73 537.31 537.88 
178 532.49 533.21 533.92 534.07 534.64 535.22 
179 529.81 530.53 531.26 531.40 531.98 532.55 
180 527.14 527.86 528.59 528.73 529.31 529.89 
181 524.46 525.19 525.91 526.06 526.64 527.22 
182 521.78 522.51 523.24 523.38 523.96 524.55 
183 519.10 519.83 520.56 520.71 521.29 521.87 
184 516.42 517.15 517.88 518.03 518.61 519.20 
185 513.74 514.47 515.20 515.35 515.94 516.52 
186 511.05 511.78 512.52 512.67 513.26 513.84 
187 508.36 509.10 509.84 509.98 510.57 511.16 
188 505.67 506.41 507.15 507.30 507.89 508.48 
189 502.98 503.72 504.46 504.61 505.20 505.79 
190 500.28 501.03 501.77 501.92 502.51 503.11 
191 497.59 498.33 499.08 499.23 499.82 500.42 
192 494.89 495.63 496.38 496.53 497.13 497.73 
193 492.19 492.94 493.69 493.84 494.44 495.04 
194 489.48 490.23 490.99 491.14 491.74 492.34 
195 486.78 487.53 488.29 488.44 489.04 489.64 
196 484.07 484.83 485.58 485.73 486.34 486.94 
197 481.36 482.12 482.88 483.03 483.64 484.24 
198 478.65 479.41 480.17 480.32 480.93 481.54 
199 475.94 476.70 477.46 477.62 478.23 478.84 
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Table - Deviation in the DLVS column average wavelength scale (in nm) with optics 
temperature (from 160ºK to 260ºK) from the value at 210ºK (by row). 
Row 260 240 220 200 180 160 

0 -0.162 -0.097 -0.032 0.032 0.097 0.162 
1 -0.162 -0.097 -0.032 0.032 0.097 0.162 
2 -0.163 -0.098 -0.033 0.033 0.098 0.163 
3 -0.163 -0.098 -0.033 0.033 0.098 0.163 
4 -0.164 -0.098 -0.033 0.033 0.098 0.164 
5 -0.164 -0.098 -0.033 0.033 0.098 0.164 
6 -0.164 -0.099 -0.033 0.033 0.099 0.164 
7 -0.165 -0.099 -0.033 0.033 0.099 0.165 
8 -0.165 -0.099 -0.033 0.033 0.099 0.165 
9 -0.166 -0.100 -0.033 0.033 0.100 0.166 

10 -0.166 -0.100 -0.033 0.033 0.100 0.166 
11 -0.167 -0.100 -0.033 0.033 0.100 0.167 
12 -0.167 -0.100 -0.033 0.033 0.100 0.167 
13 -0.168 -0.101 -0.034 0.034 0.101 0.168 
14 -0.168 -0.101 -0.034 0.034 0.101 0.168 
15 -0.169 -0.101 -0.034 0.034 0.101 0.169 
16 -0.169 -0.102 -0.034 0.034 0.102 0.169 
17 -0.170 -0.102 -0.034 0.034 0.102 0.170 
18 -0.170 -0.102 -0.034 0.034 0.102 0.170 
19 -0.171 -0.103 -0.034 0.034 0.103 0.171 
20 -0.171 -0.103 -0.034 0.034 0.103 0.171 
21 -0.172 -0.103 -0.034 0.034 0.103 0.172 
22 -0.172 -0.103 -0.034 0.034 0.103 0.172 
23 -0.173 -0.104 -0.035 0.035 0.104 0.173 
24 -0.173 -0.104 -0.035 0.035 0.104 0.173 
25 -0.174 -0.104 -0.035 0.035 0.104 0.174 
26 -0.174 -0.105 -0.035 0.035 0.105 0.174 
27 -0.175 -0.105 -0.035 0.035 0.105 0.175 
28 -0.176 -0.105 -0.035 0.035 0.105 0.176 
29 -0.176 -0.106 -0.035 0.035 0.106 0.176 
30 -0.177 -0.106 -0.035 0.035 0.106 0.177 
31 -0.177 -0.106 -0.035 0.035 0.106 0.177 
32 -0.178 -0.107 -0.036 0.036 0.107 0.178 
33 -0.178 -0.107 -0.036 0.036 0.107 0.178 
34 -0.179 -0.107 -0.036 0.036 0.107 0.179 
35 -0.179 -0.108 -0.036 0.036 0.108 0.179 
36 -0.180 -0.108 -0.036 0.036 0.108 0.180 
37 -0.180 -0.108 -0.036 0.036 0.108 0.180 
38 -0.181 -0.109 -0.036 0.036 0.109 0.181 
39 -0.181 -0.109 -0.036 0.036 0.109 0.181 
40 -0.182 -0.109 -0.036 0.036 0.109 0.182 
41 -0.183 -0.110 -0.037 0.037 0.110 0.183 
42 -0.183 -0.110 -0.037 0.037 0.110 0.183 
43 -0.184 -0.110 -0.037 0.037 0.110 0.184 
44 -0.184 -0.111 -0.037 0.037 0.111 0.184 
45 -0.185 -0.111 -0.037 0.037 0.111 0.185 
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Row 260 240 220 200 180 160 
46 -0.185 -0.111 -0.037 0.037 0.111 0.185 
47 -0.186 -0.112 -0.037 0.037 0.112 0.186 
48 -0.187 -0.112 -0.037 0.037 0.112 0.187 
49 -0.187 -0.112 -0.037 0.037 0.112 0.187 
50 -0.188 -0.113 -0.038 0.038 0.113 0.188 
51 -0.188 -0.113 -0.038 0.038 0.113 0.188 
52 -0.189 -0.113 -0.038 0.038 0.113 0.189 
53 -0.189 -0.114 -0.038 0.038 0.114 0.189 
54 -0.190 -0.114 -0.038 0.038 0.114 0.190 
55 -0.191 -0.114 -0.038 0.038 0.114 0.191 
56 -0.191 -0.115 -0.038 0.038 0.115 0.191 
57 -0.192 -0.115 -0.038 0.038 0.115 0.192 
58 -0.192 -0.115 -0.038 0.038 0.115 0.192 
59 -0.193 -0.116 -0.039 0.039 0.116 0.193 
60 -0.194 -0.116 -0.039 0.039 0.116 0.194 
61 -0.194 -0.117 -0.039 0.039 0.117 0.194 
62 -0.195 -0.117 -0.039 0.039 0.117 0.195 
63 -0.195 -0.117 -0.039 0.039 0.117 0.195 
64 -0.196 -0.118 -0.039 0.039 0.118 0.196 
65 -0.197 -0.118 -0.039 0.039 0.118 0.197 
66 -0.197 -0.118 -0.039 0.039 0.118 0.197 
67 -0.198 -0.119 -0.040 0.040 0.119 0.198 
68 -0.198 -0.119 -0.040 0.040 0.119 0.198 
69 -0.199 -0.119 -0.040 0.040 0.119 0.199 
70 -0.200 -0.120 -0.040 0.040 0.120 0.200 
71 -0.200 -0.120 -0.040 0.040 0.120 0.200 
72 -0.201 -0.121 -0.040 0.040 0.121 0.201 
73 -0.202 -0.121 -0.040 0.040 0.121 0.202 
74 -0.202 -0.121 -0.040 0.040 0.121 0.202 
75 -0.203 -0.122 -0.041 0.041 0.122 0.203 
76 -0.203 -0.122 -0.041 0.041 0.122 0.203 
77 -0.204 -0.122 -0.041 0.041 0.122 0.204 
78 -0.205 -0.123 -0.041 0.041 0.123 0.205 
79 -0.205 -0.123 -0.041 0.041 0.123 0.205 
80 -0.206 -0.124 -0.041 0.041 0.124 0.206 
81 -0.207 -0.124 -0.041 0.041 0.124 0.207 
82 -0.207 -0.124 -0.041 0.041 0.124 0.207 
83 -0.208 -0.125 -0.042 0.042 0.125 0.208 
84 -0.209 -0.125 -0.042 0.042 0.125 0.209 
85 -0.209 -0.126 -0.042 0.042 0.126 0.209 
86 -0.210 -0.126 -0.042 0.042 0.126 0.210 
87 -0.211 -0.126 -0.042 0.042 0.126 0.211 
88 -0.211 -0.127 -0.042 0.042 0.127 0.211 
89 -0.212 -0.127 -0.042 0.042 0.127 0.212 
90 -0.213 -0.128 -0.043 0.043 0.128 0.213 
91 -0.213 -0.128 -0.043 0.043 0.128 0.213 
92 -0.214 -0.128 -0.043 0.043 0.128 0.214 
93 -0.215 -0.129 -0.043 0.043 0.129 0.215 
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Row 260 240 220 200 180 160 
94 -0.215 -0.129 -0.043 0.043 0.129 0.215 
95 -0.216 -0.130 -0.043 0.043 0.130 0.216 
96 -0.217 -0.130 -0.043 0.043 0.130 0.217 
97 -0.217 -0.130 -0.043 0.043 0.130 0.217 
98 -0.218 -0.131 -0.044 0.044 0.131 0.218 
99 -0.219 -0.131 -0.044 0.044 0.131 0.219 

100 -0.219 -0.132 -0.044 0.044 0.132 0.219 
101 -0.220 -0.132 -0.044 0.044 0.132 0.220 
102 -0.221 -0.132 -0.044 0.044 0.132 0.221 
103 -0.222 -0.133 -0.044 0.044 0.133 0.222 
104 -0.222 -0.133 -0.044 0.044 0.133 0.222 
105 -0.223 -0.134 -0.045 0.045 0.134 0.223 
106 -0.224 -0.134 -0.045 0.045 0.134 0.224 
107 -0.224 -0.135 -0.045 0.045 0.135 0.224 
108 -0.225 -0.135 -0.045 0.045 0.135 0.225 
109 -0.226 -0.135 -0.045 0.045 0.135 0.226 
110 -0.226 -0.136 -0.045 0.045 0.136 0.226 
111 -0.227 -0.136 -0.045 0.045 0.136 0.227 
112 -0.228 -0.137 -0.046 0.046 0.137 0.228 
113 -0.229 -0.137 -0.046 0.046 0.137 0.229 
114 -0.229 -0.138 -0.046 0.046 0.138 0.229 
115 -0.230 -0.138 -0.046 0.046 0.138 0.230 
116 -0.231 -0.138 -0.046 0.046 0.138 0.231 
117 -0.232 -0.139 -0.046 0.046 0.139 0.232 
118 -0.232 -0.139 -0.046 0.046 0.139 0.232 
119 -0.233 -0.140 -0.047 0.047 0.140 0.233 
120 -0.234 -0.140 -0.047 0.047 0.140 0.234 
121 -0.234 -0.141 -0.047 0.047 0.141 0.234 
122 -0.235 -0.141 -0.047 0.047 0.141 0.235 
123 -0.236 -0.142 -0.047 0.047 0.142 0.236 
124 -0.237 -0.142 -0.047 0.047 0.142 0.237 
125 -0.237 -0.142 -0.047 0.047 0.142 0.237 
126 -0.238 -0.143 -0.048 0.048 0.143 0.238 
127 -0.239 -0.143 -0.048 0.048 0.143 0.239 
128 -0.240 -0.144 -0.048 0.048 0.144 0.240 
129 -0.240 -0.144 -0.048 0.048 0.144 0.240 
130 -0.241 -0.145 -0.048 0.048 0.145 0.241 
131 -0.242 -0.145 -0.048 0.048 0.145 0.242 
132 -0.243 -0.146 -0.049 0.049 0.146 0.243 
133 -0.243 -0.146 -0.049 0.049 0.146 0.243 
134 -0.244 -0.147 -0.049 0.049 0.147 0.244 
135 -0.245 -0.147 -0.049 0.049 0.147 0.245 
136 -0.246 -0.147 -0.049 0.049 0.147 0.246 
137 -0.247 -0.148 -0.049 0.049 0.148 0.247 
138 -0.247 -0.148 -0.049 0.049 0.148 0.247 
139 -0.248 -0.149 -0.050 0.050 0.149 0.248 
140 -0.249 -0.149 -0.050 0.050 0.149 0.249 
141 -0.250 -0.150 -0.050 0.050 0.150 0.250 
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Row 260 240 220 200 180 160 
142 -0.250 -0.150 -0.050 0.050 0.150 0.250 
143 -0.251 -0.151 -0.050 0.050 0.151 0.251 
144 -0.252 -0.151 -0.050 0.050 0.151 0.252 
145 -0.253 -0.152 -0.051 0.051 0.152 0.253 
146 -0.254 -0.152 -0.051 0.051 0.152 0.254 
147 -0.254 -0.153 -0.051 0.051 0.153 0.254 
148 -0.255 -0.153 -0.051 0.051 0.153 0.255 
149 -0.256 -0.154 -0.051 0.051 0.154 0.256 
150 -0.257 -0.154 -0.051 0.051 0.154 0.257 
151 -0.258 -0.155 -0.052 0.052 0.155 0.258 
152 -0.258 -0.155 -0.052 0.052 0.155 0.258 
153 -0.259 -0.156 -0.052 0.052 0.156 0.259 
154 -0.260 -0.156 -0.052 0.052 0.156 0.260 
155 -0.261 -0.157 -0.052 0.052 0.157 0.261 
156 -0.262 -0.157 -0.052 0.052 0.157 0.262 
157 -0.263 -0.158 -0.053 0.053 0.158 0.263 
158 -0.263 -0.158 -0.053 0.053 0.158 0.263 
159 -0.264 -0.159 -0.053 0.053 0.159 0.264 
160 -0.265 -0.159 -0.053 0.053 0.159 0.265 
161 -0.266 -0.160 -0.053 0.053 0.160 0.266 
162 -0.267 -0.160 -0.053 0.053 0.160 0.267 
163 -0.268 -0.161 -0.054 0.054 0.161 0.268 
164 -0.268 -0.161 -0.054 0.054 0.161 0.268 
165 -0.269 -0.162 -0.054 0.054 0.162 0.269 
166 -0.270 -0.162 -0.054 0.054 0.162 0.270 
167 -0.271 -0.163 -0.054 0.054 0.163 0.271 
168 -0.272 -0.163 -0.054 0.054 0.163 0.272 
169 -0.273 -0.164 -0.055 0.055 0.164 0.273 
170 -0.273 -0.164 -0.055 0.055 0.164 0.273 
171 -0.274 -0.165 -0.055 0.055 0.165 0.274 
172 -0.275 -0.165 -0.055 0.055 0.165 0.275 
173 -0.276 -0.166 -0.055 0.055 0.166 0.276 
174 -0.277 -0.166 -0.055 0.055 0.166 0.277 
175 -0.278 -0.167 -0.056 0.056 0.167 0.278 
176 -0.279 -0.167 -0.056 0.056 0.167 0.279 
177 -0.279 -0.168 -0.056 0.056 0.168 0.279 
178 -0.280 -0.168 -0.056 0.056 0.168 0.280 
179 -0.281 -0.169 -0.056 0.056 0.169 0.281 
180 -0.282 -0.169 -0.056 0.056 0.169 0.282 
181 -0.283 -0.170 -0.057 0.057 0.170 0.283 
182 -0.284 -0.170 -0.057 0.057 0.170 0.284 
183 -0.285 -0.171 -0.057 0.057 0.171 0.285 
184 -0.286 -0.171 -0.057 0.057 0.171 0.286 
185 -0.286 -0.172 -0.057 0.057 0.172 0.286 
186 -0.287 -0.172 -0.057 0.057 0.172 0.287 
187 -0.288 -0.173 -0.058 0.058 0.173 0.288 
188 -0.289 -0.174 -0.058 0.058 0.174 0.289 
189 -0.290 -0.174 -0.058 0.058 0.174 0.290 



 

DISR - C. See 15 of 48 9/28/2012 

Row 260 240 220 200 180 160 
190 -0.291 -0.175 -0.058 0.058 0.175 0.291 
191 -0.292 -0.175 -0.058 0.058 0.175 0.292 
192 -0.293 -0.176 -0.059 0.059 0.176 0.293 
193 -0.294 -0.176 -0.059 0.059 0.176 0.294 
194 -0.295 -0.177 -0.059 0.059 0.177 0.295 
195 -0.295 -0.177 -0.059 0.059 0.177 0.295 
196 -0.296 -0.178 -0.059 0.059 0.178 0.296 
197 -0.297 -0.178 -0.059 0.059 0.178 0.297 
198 -0.298 -0.179 -0.060 0.060 0.179 0.298 
199 -0.299 -0.179 -0.060 0.060 0.179 0.299 

 

DLVS Wavelength Scale - Variation from 210ºK
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Figure - Plot of the values from the preceding table (DLVS wavelength scale variation 
with optics temperature). 
 
 



 

DISR - C. See 16 of 48 9/28/2012 

Table - The wavelengths corresponding to each DLVS pixel at 210ºK 
Col-
Row 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

0 975.96 976.04 976.12 976.19 976.27 976.35 976.42 976.50 976.58 976.65 976.73 976.81 976.88 976.96 977.04 977.11 977.19 977.27 977.34 977.42
1 973.65 973.73 973.81 973.88 973.96 974.04 974.11 974.19 974.27 974.34 974.42 974.50 974.57 974.65 974.73 974.81 974.88 974.96 975.04 975.11
2 971.34 971.41 971.49 971.57 971.65 971.72 971.80 971.88 971.96 972.03 972.11 972.19 972.26 972.34 972.42 972.50 972.57 972.65 972.73 972.81
3 969.02 969.10 969.18 969.25 969.33 969.41 969.49 969.56 969.64 969.72 969.80 969.87 969.95 970.03 970.11 970.19 970.26 970.34 970.42 970.50
4 966.70 966.78 966.86 966.94 967.01 967.09 967.17 967.25 967.33 967.40 967.48 967.56 967.64 967.72 967.79 967.87 967.95 968.03 968.11 968.18
5 964.38 964.46 964.54 964.62 964.70 964.77 964.85 964.93 965.01 965.09 965.17 965.24 965.32 965.40 965.48 965.56 965.64 965.71 965.79 965.87
6 962.06 962.14 962.22 962.30 962.37 962.45 962.53 962.61 962.69 962.77 962.85 962.92 963.00 963.08 963.16 963.24 963.32 963.40 963.48 963.55
7 959.73 959.81 959.89 959.97 960.05 960.13 960.21 960.29 960.37 960.45 960.53 960.60 960.68 960.76 960.84 960.92 961.00 961.08 961.16 961.24
8 957.41 957.49 957.57 957.65 957.73 957.81 957.88 957.96 958.04 958.12 958.20 958.28 958.36 958.44 958.52 958.60 958.68 958.76 958.84 958.92
9 955.08 955.16 955.24 955.32 955.40 955.48 955.56 955.64 955.72 955.80 955.88 955.96 956.04 956.12 956.20 956.28 956.36 956.43 956.51 956.59

10 952.75 952.83 952.91 952.99 953.07 953.15 953.23 953.31 953.39 953.47 953.55 953.63 953.71 953.79 953.87 953.95 954.03 954.11 954.19 954.27
11 950.42 950.50 950.58 950.66 950.74 950.82 950.90 950.98 951.06 951.14 951.22 951.30 951.38 951.46 951.54 951.62 951.70 951.78 951.86 951.94
12 948.08 948.16 948.24 948.32 948.41 948.49 948.57 948.65 948.73 948.81 948.89 948.97 949.05 949.13 949.21 949.29 949.37 949.45 949.54 949.62
13 945.75 945.83 945.91 945.99 946.07 946.15 946.23 946.31 946.39 946.48 946.56 946.64 946.72 946.80 946.88 946.96 947.04 947.12 947.20 947.29
14 943.41 943.49 943.57 943.65 943.73 943.81 943.90 943.98 944.06 944.14 944.22 944.30 944.38 944.47 944.55 944.63 944.71 944.79 944.87 944.95
15 941.07 941.15 941.23 941.31 941.39 941.48 941.56 941.64 941.72 941.80 941.88 941.97 942.05 942.13 942.21 942.29 942.37 942.46 942.54 942.62
16 938.72 938.81 938.89 938.97 939.05 939.13 939.22 939.30 939.38 939.46 939.54 939.63 939.71 939.79 939.87 939.96 940.04 940.12 940.20 940.28
17 936.38 936.46 936.54 936.63 936.71 936.79 936.87 936.96 937.04 937.12 937.20 937.29 937.37 937.45 937.53 937.62 937.70 937.78 937.86 937.95
18 934.03 934.11 934.20 934.28 934.36 934.45 934.53 934.61 934.69 934.78 934.86 934.94 935.03 935.11 935.19 935.27 935.36 935.44 935.52 935.61
19 931.68 931.77 931.85 931.93 932.02 932.10 932.18 932.27 932.35 932.43 932.51 932.60 932.68 932.76 932.85 932.93 933.01 933.10 933.18 933.26
20 929.33 929.42 929.50 929.58 929.67 929.75 929.83 929.92 930.00 930.08 930.17 930.25 930.33 930.42 930.50 930.59 930.67 930.75 930.84 930.92
21 926.98 927.06 927.15 927.23 927.32 927.40 927.48 927.57 927.65 927.73 927.82 927.90 927.99 928.07 928.15 928.24 928.32 928.41 928.49 928.57
22 924.62 924.71 924.79 924.88 924.96 925.05 925.13 925.21 925.30 925.38 925.47 925.55 925.64 925.72 925.80 925.89 925.97 926.06 926.14 926.22
23 922.27 922.35 922.44 922.52 922.61 922.69 922.78 922.86 922.94 923.03 923.11 923.20 923.28 923.37 923.45 923.54 923.62 923.71 923.79 923.87
24 919.91 919.99 920.08 920.16 920.25 920.33 920.42 920.50 920.59 920.67 920.76 920.84 920.93 921.01 921.10 921.18 921.27 921.35 921.44 921.52
25 917.55 917.63 917.72 917.80 917.89 917.97 918.06 918.14 918.23 918.32 918.40 918.49 918.57 918.66 918.74 918.83 918.91 919.00 919.08 919.17
26 915.19 915.27 915.36 915.44 915.53 915.61 915.70 915.78 915.87 915.96 916.04 916.13 916.21 916.30 916.38 916.47 916.55 916.64 916.73 916.81
27 912.82 912.91 912.99 913.08 913.16 913.25 913.34 913.42 913.51 913.59 913.68 913.77 913.85 913.94 914.02 914.11 914.20 914.28 914.37 914.45
28 910.45 910.54 910.63 910.71 910.80 910.88 910.97 911.06 911.14 911.23 911.32 911.40 911.49 911.58 911.66 911.75 911.83 911.92 912.01 912.09
29 908.08 908.17 908.26 908.34 908.43 908.52 908.60 908.69 908.78 908.86 908.95 909.04 909.12 909.21 909.30 909.38 909.47 909.56 909.64 909.73
30 905.71 905.80 905.89 905.97 906.06 906.15 906.24 906.32 906.41 906.50 906.58 906.67 906.76 906.84 906.93 907.02 907.11 907.19 907.28 907.37



 

DISR - C. See 17 of 48 9/28/2012 

Col-
Row 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
31 903.34 903.43 903.51 903.60 903.69 903.78 903.86 903.95 904.04 904.13 904.21 904.30 904.39 904.48 904.56 904.65 904.74 904.83 904.91 905.00
32 900.97 901.05 901.14 901.23 901.32 901.40 901.49 901.58 901.67 901.75 901.84 901.93 902.02 902.11 902.19 902.28 902.37 902.46 902.54 902.63
33 898.59 898.68 898.76 898.85 898.94 899.03 899.12 899.20 899.29 899.38 899.47 899.56 899.64 899.73 899.82 899.91 900.00 900.09 900.17 900.26
34 896.21 896.30 896.39 896.47 896.56 896.65 896.74 896.83 896.92 897.00 897.09 897.18 897.27 897.36 897.45 897.54 897.62 897.71 897.80 897.89
35 893.83 893.92 894.01 894.09 894.18 894.27 894.36 894.45 894.54 894.63 894.72 894.80 894.89 894.98 895.07 895.16 895.25 895.34 895.43 895.51
36 891.44 891.53 891.62 891.71 891.80 891.89 891.98 892.07 892.16 892.25 892.34 892.43 892.51 892.60 892.69 892.78 892.87 892.96 893.05 893.14
37 889.06 889.15 889.24 889.33 889.42 889.51 889.60 889.69 889.78 889.86 889.95 890.04 890.13 890.22 890.31 890.40 890.49 890.58 890.67 890.76
38 886.67 886.76 886.85 886.94 887.03 887.12 887.21 887.30 887.39 887.48 887.57 887.66 887.75 887.84 887.93 888.02 888.11 888.20 888.29 888.38
39 884.28 884.37 884.46 884.55 884.64 884.73 884.82 884.91 885.00 885.09 885.18 885.28 885.37 885.46 885.55 885.64 885.73 885.82 885.91 886.00
40 881.89 881.98 882.07 882.16 882.25 882.34 882.44 882.53 882.62 882.71 882.80 882.89 882.98 883.07 883.16 883.25 883.34 883.43 883.52 883.61
41 879.50 879.59 879.68 879.77 879.86 879.95 880.04 880.13 880.23 880.32 880.41 880.50 880.59 880.68 880.77 880.86 880.95 881.04 881.13 881.23
42 877.10 877.19 877.29 877.38 877.47 877.56 877.65 877.74 877.83 877.92 878.02 878.11 878.20 878.29 878.38 878.47 878.56 878.65 878.75 878.84
43 874.71 874.80 874.89 874.98 875.07 875.16 875.26 875.35 875.44 875.53 875.62 875.71 875.81 875.90 875.99 876.08 876.17 876.26 876.36 876.45
44 872.31 872.40 872.49 872.58 872.67 872.77 872.86 872.95 873.04 873.13 873.23 873.32 873.41 873.50 873.59 873.69 873.78 873.87 873.96 874.05
45 869.91 870.00 870.09 870.18 870.27 870.37 870.46 870.55 870.64 870.74 870.83 870.92 871.01 871.11 871.20 871.29 871.38 871.47 871.57 871.66
46 867.50 867.59 867.69 867.78 867.87 867.97 868.06 868.15 868.24 868.34 868.43 868.52 868.61 868.71 868.80 868.89 868.98 869.08 869.17 869.26
47 865.10 865.19 865.28 865.38 865.47 865.56 865.65 865.75 865.84 865.93 866.03 866.12 866.21 866.31 866.40 866.49 866.59 866.68 866.77 866.86
48 862.69 862.78 862.88 862.97 863.06 863.16 863.25 863.34 863.44 863.53 863.62 863.72 863.81 863.90 864.00 864.09 864.18 864.28 864.37 864.46
49 860.28 860.37 860.47 860.56 860.65 860.75 860.84 860.94 861.03 861.12 861.22 861.31 861.40 861.50 861.59 861.69 861.78 861.87 861.97 862.06
50 857.87 857.96 858.06 858.15 858.24 858.34 858.43 858.53 858.62 858.72 858.81 858.90 859.00 859.09 859.19 859.28 859.37 859.47 859.56 859.66
51 855.45 855.55 855.64 855.74 855.83 855.93 856.02 856.12 856.21 856.30 856.40 856.49 856.59 856.68 856.78 856.87 856.97 857.06 857.16 857.25
52 853.04 853.13 853.23 853.32 853.42 853.51 853.61 853.70 853.80 853.89 853.99 854.08 854.18 854.27 854.37 854.46 854.56 854.65 854.75 854.84
53 850.62 850.72 850.81 850.91 851.00 851.10 851.19 851.29 851.38 851.48 851.57 851.67 851.76 851.86 851.95 852.05 852.14 852.24 852.34 852.43
54 848.20 848.30 848.39 848.49 848.58 848.68 848.78 848.87 848.97 849.06 849.16 849.25 849.35 849.44 849.54 849.64 849.73 849.83 849.92 850.02
55 845.78 845.88 845.97 846.07 846.16 846.26 846.36 846.45 846.55 846.64 846.74 846.84 846.93 847.03 847.12 847.22 847.32 847.41 847.51 847.60
56 843.36 843.45 843.55 843.65 843.74 843.84 843.93 844.03 844.13 844.22 844.32 844.42 844.51 844.61 844.70 844.80 844.90 844.99 845.09 845.19
57 840.93 841.03 841.12 841.22 841.32 841.41 841.51 841.61 841.70 841.80 841.90 841.99 842.09 842.19 842.28 842.38 842.48 842.57 842.67 842.77
58 838.50 838.60 838.70 838.79 838.89 838.99 839.09 839.18 839.28 839.38 839.47 839.57 839.67 839.76 839.86 839.96 840.06 840.15 840.25 840.35
59 836.07 836.17 836.27 836.37 836.46 836.56 836.66 836.75 836.85 836.95 837.05 837.14 837.24 837.34 837.44 837.53 837.63 837.73 837.83 837.92
60 833.64 833.74 833.84 833.93 834.03 834.13 834.23 834.33 834.42 834.52 834.62 834.72 834.81 834.91 835.01 835.11 835.21 835.30 835.40 835.50
61 831.21 831.31 831.40 831.50 831.60 831.70 831.80 831.89 831.99 832.09 832.19 832.29 832.39 832.48 832.58 832.68 832.78 832.88 832.97 833.07
62 828.77 828.87 828.97 829.07 829.17 829.26 829.36 829.46 829.56 829.66 829.76 829.86 829.95 830.05 830.15 830.25 830.35 830.45 830.54 830.64



 

DISR - C. See 18 of 48 9/28/2012 

Col-
Row 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
63 826.33 826.43 826.53 826.63 826.73 826.83 826.93 827.03 827.12 827.22 827.32 827.42 827.52 827.62 827.72 827.82 827.92 828.01 828.11 828.21
64 823.89 823.99 824.09 824.19 824.29 824.39 824.49 824.59 824.69 824.79 824.89 824.99 825.08 825.18 825.28 825.38 825.48 825.58 825.68 825.78
65 821.45 821.55 821.65 821.75 821.85 821.95 822.05 822.15 822.25 822.35 822.45 822.55 822.65 822.75 822.85 822.95 823.05 823.15 823.25 823.34
66 819.01 819.11 819.21 819.31 819.41 819.51 819.61 819.71 819.81 819.91 820.01 820.11 820.21 820.31 820.41 820.51 820.61 820.71 820.81 820.91
67 816.56 816.66 816.76 816.86 816.96 817.06 817.16 817.26 817.37 817.47 817.57 817.67 817.77 817.87 817.97 818.07 818.17 818.27 818.37 818.47
68 814.11 814.22 814.32 814.42 814.52 814.62 814.72 814.82 814.92 815.02 815.12 815.22 815.32 815.42 815.52 815.63 815.73 815.83 815.93 816.03
69 811.66 811.77 811.87 811.97 812.07 812.17 812.27 812.37 812.47 812.57 812.68 812.78 812.88 812.98 813.08 813.18 813.28 813.38 813.48 813.58
70 809.21 809.31 809.42 809.52 809.62 809.72 809.82 809.92 810.02 810.13 810.23 810.33 810.43 810.53 810.63 810.73 810.84 810.94 811.04 811.14
71 806.76 806.86 806.96 807.06 807.17 807.27 807.37 807.47 807.57 807.67 807.78 807.88 807.98 808.08 808.18 808.29 808.39 808.49 808.59 808.69
72 804.30 804.40 804.51 804.61 804.71 804.81 804.92 805.02 805.12 805.22 805.32 805.43 805.53 805.63 805.73 805.84 805.94 806.04 806.14 806.24
73 801.84 801.95 802.05 802.15 802.25 802.36 802.46 802.56 802.66 802.77 802.87 802.97 803.08 803.18 803.28 803.38 803.49 803.59 803.69 803.79
74 799.38 799.49 799.59 799.69 799.80 799.90 800.00 800.10 800.21 800.31 800.41 800.52 800.62 800.72 800.83 800.93 801.03 801.13 801.24 801.34
75 796.92 797.03 797.13 797.23 797.34 797.44 797.54 797.65 797.75 797.85 797.96 798.06 798.16 798.27 798.37 798.47 798.58 798.68 798.78 798.88
76 794.46 794.56 794.67 794.77 794.87 794.98 795.08 795.18 795.29 795.39 795.49 795.60 795.70 795.81 795.91 796.01 796.12 796.22 796.32 796.43
77 791.99 792.10 792.20 792.30 792.41 792.51 792.62 792.72 792.82 792.93 793.03 793.14 793.24 793.34 793.45 793.55 793.66 793.76 793.86 793.97
78 789.52 789.63 789.73 789.84 789.94 790.05 790.15 790.25 790.36 790.46 790.57 790.67 790.78 790.88 790.99 791.09 791.19 791.30 791.40 791.51
79 787.05 787.16 787.26 787.37 787.47 787.58 787.68 787.79 787.89 788.00 788.10 788.21 788.31 788.42 788.52 788.63 788.73 788.83 788.94 789.04
80 784.58 784.69 784.79 784.90 785.00 785.11 785.21 785.32 785.42 785.53 785.63 785.74 785.84 785.95 786.05 786.16 786.26 786.37 786.47 786.58
81 782.11 782.21 782.32 782.42 782.53 782.63 782.74 782.85 782.95 783.06 783.16 783.27 783.37 783.48 783.58 783.69 783.80 783.90 784.01 784.11
82 779.63 779.74 779.84 779.95 780.05 780.16 780.27 780.37 780.48 780.58 780.69 780.80 780.90 781.01 781.11 781.22 781.33 781.43 781.54 781.64
83 777.15 777.26 777.37 777.47 777.58 777.68 777.79 777.90 778.00 778.11 778.22 778.32 778.43 778.53 778.64 778.75 778.85 778.96 779.07 779.17
84 774.67 774.78 774.89 774.99 775.10 775.21 775.31 775.42 775.53 775.63 775.74 775.85 775.95 776.06 776.17 776.27 776.38 776.49 776.59 776.70
85 772.19 772.30 772.40 772.51 772.62 772.73 772.83 772.94 773.05 773.15 773.26 773.37 773.47 773.58 773.69 773.80 773.90 774.01 774.12 774.22
86 769.71 769.81 769.92 770.03 770.14 770.24 770.35 770.46 770.56 770.67 770.78 770.89 770.99 771.10 771.21 771.32 771.42 771.53 771.64 771.75
87 767.22 767.33 767.43 767.54 767.65 767.76 767.87 767.97 768.08 768.19 768.30 768.40 768.51 768.62 768.73 768.84 768.94 769.05 769.16 769.27
88 764.73 764.84 764.95 765.06 765.16 765.27 765.38 765.49 765.60 765.70 765.81 765.92 766.03 766.14 766.25 766.35 766.46 766.57 766.68 766.79
89 762.24 762.35 762.46 762.57 762.67 762.78 762.89 763.00 763.11 763.22 763.33 763.43 763.54 763.65 763.76 763.87 763.98 764.09 764.19 764.30
90 759.75 759.86 759.97 760.07 760.18 760.29 760.40 760.51 760.62 760.73 760.84 760.95 761.05 761.16 761.27 761.38 761.49 761.60 761.71 761.82
91 757.25 757.36 757.47 757.58 757.69 757.80 757.91 758.02 758.13 758.24 758.35 758.46 758.56 758.67 758.78 758.89 759.00 759.11 759.22 759.33
92 754.76 754.87 754.98 755.09 755.20 755.31 755.42 755.52 755.63 755.74 755.85 755.96 756.07 756.18 756.29 756.40 756.51 756.62 756.73 756.84
93 752.26 752.37 752.48 752.59 752.70 752.81 752.92 753.03 753.14 753.25 753.36 753.47 753.58 753.69 753.80 753.91 754.02 754.13 754.24 754.35
94 749.76 749.87 749.98 750.09 750.20 750.31 750.42 750.53 750.64 750.75 750.86 750.97 751.08 751.19 751.30 751.41 751.52 751.64 751.75 751.86



 

DISR - C. See 19 of 48 9/28/2012 

Col-
Row 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
95 747.26 747.37 747.48 747.59 747.70 747.81 747.92 748.03 748.14 748.25 748.36 748.47 748.58 748.70 748.81 748.92 749.03 749.14 749.25 749.36
96 744.75 744.86 744.97 745.08 745.20 745.31 745.42 745.53 745.64 745.75 745.86 745.97 746.08 746.20 746.31 746.42 746.53 746.64 746.75 746.86
97 742.24 742.36 742.47 742.58 742.69 742.80 742.91 743.03 743.14 743.25 743.36 743.47 743.58 743.69 743.81 743.92 744.03 744.14 744.25 744.36
98 739.74 739.85 739.96 740.07 740.18 740.30 740.41 740.52 740.63 740.74 740.85 740.97 741.08 741.19 741.30 741.41 741.53 741.64 741.75 741.86
99 737.22 737.34 737.45 737.56 737.67 737.79 737.90 738.01 738.12 738.24 738.35 738.46 738.57 738.69 738.80 738.91 739.02 739.13 739.25 739.36
100 734.71 734.82 734.94 735.05 735.16 735.28 735.39 735.50 735.61 735.73 735.84 735.95 736.06 736.18 736.29 736.40 736.52 736.63 736.74 736.85
101 732.20 732.31 732.42 732.54 732.65 732.76 732.88 732.99 733.10 733.22 733.33 733.44 733.55 733.67 733.78 733.89 734.01 734.12 734.23 734.35
102 729.68 729.79 729.91 730.02 730.13 730.25 730.36 730.47 730.59 730.70 730.82 730.93 731.04 731.16 731.27 731.38 731.50 731.61 731.72 731.84
103 727.16 727.28 727.39 727.50 727.62 727.73 727.85 727.96 728.07 728.19 728.30 728.41 728.53 728.64 728.76 728.87 728.98 729.10 729.21 729.32
104 724.64 724.76 724.87 724.98 725.10 725.21 725.33 725.44 725.56 725.67 725.78 725.90 726.01 726.13 726.24 726.35 726.47 726.58 726.70 726.81
105 722.12 722.23 722.35 722.46 722.58 722.69 722.81 722.92 723.04 723.15 723.26 723.38 723.49 723.61 723.72 723.84 723.95 724.07 724.18 724.30
106 719.59 719.71 719.82 719.94 720.05 720.17 720.28 720.40 720.51 720.63 720.74 720.86 720.97 721.09 721.20 721.32 721.43 721.55 721.66 721.78
107 717.07 717.18 717.30 717.41 717.53 717.64 717.76 717.87 717.99 718.11 718.22 718.34 718.45 718.57 718.68 718.80 718.91 719.03 719.14 719.26
108 714.54 714.65 714.77 714.89 715.00 715.12 715.23 715.35 715.46 715.58 715.70 715.81 715.93 716.04 716.16 716.27 716.39 716.51 716.62 716.74
109 712.01 712.12 712.24 712.36 712.47 712.59 712.70 712.82 712.94 713.05 713.17 713.28 713.40 713.52 713.63 713.75 713.87 713.98 714.10 714.21
110 709.47 709.59 709.71 709.82 709.94 710.06 710.17 710.29 710.41 710.52 710.64 710.76 710.87 710.99 711.11 711.22 711.34 711.45 711.57 711.69
111 706.94 707.06 707.17 707.29 707.41 707.52 707.64 707.76 707.87 707.99 708.11 708.23 708.34 708.46 708.58 708.69 708.81 708.93 709.04 709.16
112 704.40 704.52 704.64 704.75 704.87 704.99 705.11 705.22 705.34 705.46 705.58 705.69 705.81 705.93 706.04 706.16 706.28 706.40 706.51 706.63
113 701.86 701.98 702.10 702.22 702.33 702.45 702.57 702.69 702.80 702.92 703.04 703.16 703.28 703.39 703.51 703.63 703.75 703.86 703.98 704.10
114 699.32 699.44 699.56 699.68 699.79 699.91 700.03 700.15 700.27 700.38 700.50 700.62 700.74 700.86 700.98 701.09 701.21 701.33 701.45 701.57
115 696.78 696.90 697.02 697.13 697.25 697.37 697.49 697.61 697.73 697.85 697.96 698.08 698.20 698.32 698.44 698.56 698.67 698.79 698.91 699.03
116 694.23 694.35 694.47 694.59 694.71 694.83 694.95 695.07 695.18 695.30 695.42 695.54 695.66 695.78 695.90 696.02 696.14 696.25 696.37 696.49
117 691.69 691.81 691.93 692.04 692.16 692.28 692.40 692.52 692.64 692.76 692.88 693.00 693.12 693.24 693.36 693.48 693.59 693.71 693.83 693.95
118 689.14 689.26 689.38 689.50 689.62 689.74 689.86 689.98 690.09 690.21 690.33 690.45 690.57 690.69 690.81 690.93 691.05 691.17 691.29 691.41
119 686.59 686.71 686.83 686.95 687.07 687.19 687.31 687.43 687.55 687.67 687.79 687.91 688.03 688.15 688.27 688.39 688.51 688.63 688.75 688.87
120 684.03 684.15 684.27 684.39 684.52 684.64 684.76 684.88 685.00 685.12 685.24 685.36 685.48 685.60 685.72 685.84 685.96 686.08 686.20 686.32
121 681.48 681.60 681.72 681.84 681.96 682.08 682.20 682.32 682.44 682.57 682.69 682.81 682.93 683.05 683.17 683.29 683.41 683.53 683.65 683.77
122 678.92 679.04 679.16 679.28 679.41 679.53 679.65 679.77 679.89 680.01 680.13 680.25 680.38 680.50 680.62 680.74 680.86 680.98 681.10 681.22
123 676.36 676.48 676.60 676.73 676.85 676.97 677.09 677.21 677.33 677.46 677.58 677.70 677.82 677.94 678.06 678.19 678.31 678.43 678.55 678.67
124 673.80 673.92 674.04 674.17 674.29 674.41 674.53 674.65 674.78 674.90 675.02 675.14 675.26 675.39 675.51 675.63 675.75 675.87 676.00 676.12
125 671.24 671.36 671.48 671.60 671.73 671.85 671.97 672.09 672.22 672.34 672.46 672.58 672.71 672.83 672.95 673.07 673.19 673.32 673.44 673.56
126 668.67 668.79 668.92 669.04 669.16 669.29 669.41 669.53 669.65 669.78 669.90 670.02 670.14 670.27 670.39 670.51 670.64 670.76 670.88 671.00



 

DISR - C. See 20 of 48 9/28/2012 

Col-
Row 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
127 666.10 666.23 666.35 666.47 666.60 666.72 666.84 666.97 667.09 667.21 667.34 667.46 667.58 667.71 667.83 667.95 668.07 668.20 668.32 668.44
128 663.54 663.66 663.78 663.91 664.03 664.15 664.28 664.40 664.52 664.65 664.77 664.89 665.02 665.14 665.26 665.39 665.51 665.64 665.76 665.88
129 660.96 661.09 661.21 661.34 661.46 661.58 661.71 661.83 661.96 662.08 662.20 662.33 662.45 662.57 662.70 662.82 662.95 663.07 663.19 663.32
130 658.39 658.51 658.64 658.76 658.89 659.01 659.14 659.26 659.38 659.51 659.63 659.76 659.88 660.01 660.13 660.26 660.38 660.50 660.63 660.75
131 655.81 655.94 656.06 656.19 656.31 656.44 656.56 656.69 656.81 656.94 657.06 657.19 657.31 657.44 657.56 657.69 657.81 657.94 658.06 658.18
132 653.24 653.36 653.49 653.61 653.74 653.86 653.99 654.11 654.24 654.36 654.49 654.61 654.74 654.86 654.99 655.11 655.24 655.36 655.49 655.61
133 650.66 650.78 650.91 651.03 651.16 651.29 651.41 651.54 651.66 651.79 651.91 652.04 652.16 652.29 652.42 652.54 652.67 652.79 652.92 653.04
134 648.08 648.20 648.33 648.45 648.58 648.71 648.83 648.96 649.08 649.21 649.34 649.46 649.59 649.71 649.84 649.97 650.09 650.22 650.34 650.47
135 645.49 645.62 645.75 645.87 646.00 646.12 646.25 646.38 646.50 646.63 646.76 646.88 647.01 647.13 647.26 647.39 647.51 647.64 647.77 647.89
136 642.91 643.03 643.16 643.29 643.41 643.54 643.67 643.79 643.92 644.05 644.17 644.30 644.43 644.55 644.68 644.81 644.93 645.06 645.19 645.31
137 640.32 640.45 640.57 640.70 640.83 640.96 641.08 641.21 641.34 641.46 641.59 641.72 641.84 641.97 642.10 642.23 642.35 642.48 642.61 642.73
138 637.73 637.86 637.99 638.11 638.24 638.37 638.50 638.62 638.75 638.88 639.01 639.13 639.26 639.39 639.52 639.64 639.77 639.90 640.03 640.15
139 635.14 635.27 635.39 635.52 635.65 635.78 635.91 636.03 636.16 636.29 636.42 636.55 636.67 636.80 636.93 637.06 637.18 637.31 637.44 637.57
140 632.55 632.67 632.80 632.93 633.06 633.19 633.31 633.44 633.57 633.70 633.83 633.96 634.08 634.21 634.34 634.47 634.60 634.73 634.85 634.98
141 629.95 630.08 630.21 630.34 630.46 630.59 630.72 630.85 630.98 631.11 631.24 631.36 631.49 631.62 631.75 631.88 632.01 632.14 632.27 632.39
142 627.35 627.48 627.61 627.74 627.87 628.00 628.13 628.26 628.38 628.51 628.64 628.77 628.90 629.03 629.16 629.29 629.42 629.55 629.68 629.80
143 624.75 624.88 625.01 625.14 625.27 625.40 625.53 625.66 625.79 625.92 626.05 626.18 626.31 626.44 626.56 626.69 626.82 626.95 627.08 627.21
144 622.15 622.28 622.41 622.54 622.67 622.80 622.93 623.06 623.19 623.32 623.45 623.58 623.71 623.84 623.97 624.10 624.23 624.36 624.49 624.62
145 619.55 619.68 619.81 619.94 620.07 620.20 620.33 620.46 620.59 620.72 620.85 620.98 621.11 621.24 621.37 621.50 621.63 621.76 621.89 622.02
146 616.94 617.07 617.20 617.33 617.46 617.59 617.72 617.86 617.99 618.12 618.25 618.38 618.51 618.64 618.77 618.90 619.03 619.16 619.29 619.42
147 614.33 614.46 614.59 614.73 614.86 614.99 615.12 615.25 615.38 615.51 615.64 615.77 615.91 616.04 616.17 616.30 616.43 616.56 616.69 616.82
148 611.72 611.85 611.99 612.12 612.25 612.38 612.51 612.64 612.77 612.91 613.04 613.17 613.30 613.43 613.56 613.70 613.83 613.96 614.09 614.22
149 609.11 609.24 609.37 609.51 609.64 609.77 609.90 610.03 610.17 610.30 610.43 610.56 610.69 610.83 610.96 611.09 611.22 611.35 611.49 611.62
150 606.50 606.63 606.76 606.89 607.03 607.16 607.29 607.42 607.56 607.69 607.82 607.95 608.08 608.22 608.35 608.48 608.61 608.75 608.88 609.01
151 603.88 604.01 604.15 604.28 604.41 604.54 604.68 604.81 604.94 605.08 605.21 605.34 605.47 605.61 605.74 605.87 606.00 606.14 606.27 606.40
152 601.26 601.40 601.53 601.66 601.80 601.93 602.06 602.20 602.33 602.46 602.59 602.73 602.86 602.99 603.13 603.26 603.39 603.53 603.66 603.79
153 598.64 598.78 598.91 599.04 599.18 599.31 599.44 599.58 599.71 599.84 599.98 600.11 600.25 600.38 600.51 600.65 600.78 600.91 601.05 601.18
154 596.02 596.16 596.29 596.42 596.56 596.69 596.82 596.96 597.09 597.23 597.36 597.49 597.63 597.76 597.90 598.03 598.16 598.30 598.43 598.57
155 593.40 593.53 593.67 593.80 593.93 594.07 594.20 594.34 594.47 594.61 594.74 594.87 595.01 595.14 595.28 595.41 595.55 595.68 595.81 595.95
156 590.77 590.91 591.04 591.18 591.31 591.44 591.58 591.71 591.85 591.98 592.12 592.25 592.39 592.52 592.66 592.79 592.93 593.06 593.20 593.33
157 588.14 588.28 588.41 588.55 588.68 588.82 588.95 589.09 589.22 589.36 589.49 589.63 589.76 589.90 590.03 590.17 590.31 590.44 590.58 590.71
158 585.51 585.65 585.78 585.92 586.06 586.19 586.33 586.46 586.60 586.73 586.87 587.00 587.14 587.28 587.41 587.55 587.68 587.82 587.95 588.09



 

DISR - C. See 21 of 48 9/28/2012 

Col-
Row 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
159 582.88 583.02 583.15 583.29 583.42 583.56 583.70 583.83 583.97 584.10 584.24 584.38 584.51 584.65 584.78 584.92 585.06 585.19 585.33 585.46
160 580.25 580.38 580.52 580.66 580.79 580.93 581.07 581.20 581.34 581.47 581.61 581.75 581.88 582.02 582.16 582.29 582.43 582.56 582.70 582.84
161 577.61 577.75 577.88 578.02 578.16 578.29 578.43 578.57 578.70 578.84 578.98 579.12 579.25 579.39 579.53 579.66 579.80 579.94 580.07 580.21
162 574.97 575.11 575.25 575.38 575.52 575.66 575.80 575.93 576.07 576.21 576.34 576.48 576.62 576.76 576.89 577.03 577.17 577.30 577.44 577.58
163 572.33 572.47 572.61 572.75 572.88 573.02 573.16 573.30 573.43 573.57 573.71 573.85 573.98 574.12 574.26 574.40 574.53 574.67 574.81 574.95
164 569.69 569.83 569.97 570.10 570.24 570.38 570.52 570.66 570.79 570.93 571.07 571.21 571.35 571.48 571.62 571.76 571.90 572.04 572.17 572.31
165 567.05 567.18 567.32 567.46 567.60 567.74 567.88 568.01 568.15 568.29 568.43 568.57 568.71 568.84 568.98 569.12 569.26 569.40 569.54 569.68
166 564.40 564.54 564.68 564.82 564.95 565.09 565.23 565.37 565.51 565.65 565.79 565.93 566.07 566.20 566.34 566.48 566.62 566.76 566.90 567.04
167 561.75 561.89 562.03 562.17 562.31 562.45 562.59 562.73 562.87 563.00 563.14 563.28 563.42 563.56 563.70 563.84 563.98 564.12 564.26 564.40
168 559.10 559.24 559.38 559.52 559.66 559.80 559.94 560.08 560.22 560.36 560.50 560.64 560.78 560.92 561.06 561.20 561.33 561.47 561.61 561.75
169 556.45 556.59 556.73 556.87 557.01 557.15 557.29 557.43 557.57 557.71 557.85 557.99 558.13 558.27 558.41 558.55 558.69 558.83 558.97 559.11
170 553.79 553.93 554.08 554.22 554.36 554.50 554.64 554.78 554.92 555.06 555.20 555.34 555.48 555.62 555.76 555.90 556.04 556.18 556.32 556.46
171 551.14 551.28 551.42 551.56 551.70 551.84 551.98 552.12 552.26 552.41 552.55 552.69 552.83 552.97 553.11 553.25 553.39 553.53 553.67 553.81
172 548.48 548.62 548.76 548.90 549.04 549.19 549.33 549.47 549.61 549.75 549.89 550.03 550.17 550.32 550.46 550.60 550.74 550.88 551.02 551.16
173 545.82 545.96 546.10 546.24 546.39 546.53 546.67 546.81 546.95 547.09 547.24 547.38 547.52 547.66 547.80 547.94 548.09 548.23 548.37 548.51
174 543.16 543.30 543.44 543.58 543.73 543.87 544.01 544.15 544.29 544.44 544.58 544.72 544.86 545.00 545.15 545.29 545.43 545.57 545.71 545.86
175 540.49 540.63 540.78 540.92 541.06 541.20 541.35 541.49 541.63 541.77 541.92 542.06 542.20 542.34 542.49 542.63 542.77 542.91 543.06 543.20
176 537.83 537.97 538.11 538.25 538.40 538.54 538.68 538.83 538.97 539.11 539.25 539.40 539.54 539.68 539.83 539.97 540.11 540.25 540.40 540.54
177 535.16 535.30 535.44 535.59 535.73 535.87 536.02 536.16 536.30 536.45 536.59 536.73 536.88 537.02 537.16 537.31 537.45 537.59 537.74 537.88
178 532.49 532.63 532.77 532.92 533.06 533.21 533.35 533.49 533.64 533.78 533.92 534.07 534.21 534.36 534.50 534.64 534.79 534.93 535.07 535.22
179 529.81 529.96 530.10 530.25 530.39 530.53 530.68 530.82 530.97 531.11 531.26 531.40 531.54 531.69 531.83 531.98 532.12 532.26 532.41 532.55
180 527.14 527.28 527.43 527.57 527.72 527.86 528.01 528.15 528.30 528.44 528.59 528.73 528.87 529.02 529.16 529.31 529.45 529.60 529.74 529.89
181 524.46 524.61 524.75 524.90 525.04 525.19 525.33 525.48 525.62 525.77 525.91 526.06 526.20 526.35 526.49 526.64 526.78 526.93 527.07 527.22
182 521.78 521.93 522.08 522.22 522.37 522.51 522.66 522.80 522.95 523.09 523.24 523.38 523.53 523.67 523.82 523.96 524.11 524.26 524.40 524.55
183 519.10 519.25 519.40 519.54 519.69 519.83 519.98 520.12 520.27 520.42 520.56 520.71 520.85 521.00 521.14 521.29 521.44 521.58 521.73 521.87
184 516.42 516.57 516.71 516.86 517.01 517.15 517.30 517.44 517.59 517.74 517.88 518.03 518.18 518.32 518.47 518.61 518.76 518.91 519.05 519.20
185 513.74 513.88 514.03 514.18 514.32 514.47 514.62 514.76 514.91 515.06 515.20 515.35 515.50 515.64 515.79 515.94 516.08 516.23 516.38 516.52
186 511.05 511.20 511.34 511.49 511.64 511.78 511.93 512.08 512.23 512.37 512.52 512.67 512.81 512.96 513.11 513.26 513.40 513.55 513.70 513.84
187 508.36 508.51 508.66 508.80 508.95 509.10 509.25 509.39 509.54 509.69 509.84 509.98 510.13 510.28 510.43 510.57 510.72 510.87 511.01 511.16
188 505.67 505.82 505.97 506.11 506.26 506.41 506.56 506.71 506.85 507.00 507.15 507.30 507.44 507.59 507.74 507.89 508.04 508.18 508.33 508.48
189 502.98 503.13 503.27 503.42 503.57 503.72 503.87 504.02 504.16 504.31 504.46 504.61 504.76 504.90 505.05 505.20 505.35 505.50 505.65 505.79
190 500.28 500.43 500.58 500.73 500.88 501.03 501.17 501.32 501.47 501.62 501.77 501.92 502.07 502.22 502.36 502.51 502.66 502.81 502.96 503.11



 

DISR - C. See 22 of 48 9/28/2012 

Col-
Row 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
191 497.59 497.73 497.88 498.03 498.18 498.33 498.48 498.63 498.78 498.93 499.08 499.23 499.38 499.52 499.67 499.82 499.97 500.12 500.27 500.42
192 494.89 495.04 495.19 495.34 495.48 495.63 495.78 495.93 496.08 496.23 496.38 496.53 496.68 496.83 496.98 497.13 497.28 497.43 497.58 497.73
193 492.19 492.34 492.49 492.64 492.79 492.94 493.09 493.24 493.39 493.54 493.69 493.84 493.99 494.14 494.29 494.44 494.59 494.74 494.89 495.04
194 489.48 489.63 489.78 489.93 490.08 490.23 490.39 490.54 490.69 490.84 490.99 491.14 491.29 491.44 491.59 491.74 491.89 492.04 492.19 492.34
195 486.78 486.93 487.08 487.23 487.38 487.53 487.68 487.83 487.98 488.14 488.29 488.44 488.59 488.74 488.89 489.04 489.19 489.34 489.49 489.64
196 484.07 484.22 484.37 484.52 484.68 484.83 484.98 485.13 485.28 485.43 485.58 485.73 485.89 486.04 486.19 486.34 486.49 486.64 486.79 486.94
197 481.36 481.51 481.67 481.82 481.97 482.12 482.27 482.42 482.58 482.73 482.88 483.03 483.18 483.33 483.48 483.64 483.79 483.94 484.09 484.24
198 478.65 478.80 478.95 479.11 479.26 479.41 479.56 479.72 479.87 480.02 480.17 480.32 480.48 480.63 480.78 480.93 481.08 481.24 481.39 481.54
199 475.94 476.09 476.24 476.40 476.55 476.70 476.85 477.01 477.16 477.31 477.46 477.62 477.77 477.92 478.07 478.23 478.38 478.53 478.68 478.84
 
 
 
 

Table - The wavelength shear across the 20 DLVS columns.  This table presents the offset from the column average wavelength for 
each DLVS pixel (in nanometers).  These offsets can be used to determine the wavelength corresponding to any DLVS pixel once the 
column average has been calculated (as above). 
Col.- 
Row 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

0 0.73 0.65 0.57 0.50 0.42 0.34 0.27 0.19 0.11 0.04 -0.04 -0.11 -0.19 -0.27 -0.34 -0.42 -0.50 -0.57 -0.65 -0.73 
1 0.73 0.65 0.58 0.50 0.42 0.35 0.27 0.19 0.12 0.04 -0.04 -0.12 -0.19 -0.27 -0.35 -0.42 -0.50 -0.58 -0.65 -0.73 
2 0.73 0.66 0.58 0.50 0.43 0.35 0.27 0.19 0.12 0.04 -0.04 -0.12 -0.19 -0.27 -0.35 -0.43 -0.50 -0.58 -0.66 -0.73 
3 0.74 0.66 0.58 0.50 0.43 0.35 0.27 0.19 0.12 0.04 -0.04 -0.12 -0.19 -0.27 -0.35 -0.43 -0.50 -0.58 -0.66 -0.74 
4 0.74 0.66 0.58 0.51 0.43 0.35 0.27 0.19 0.12 0.04 -0.04 -0.12 -0.19 -0.27 -0.35 -0.43 -0.51 -0.58 -0.66 -0.74 
5 0.74 0.67 0.59 0.51 0.43 0.35 0.27 0.20 0.12 0.04 -0.04 -0.12 -0.20 -0.27 -0.35 -0.43 -0.51 -0.59 -0.67 -0.74 
6 0.75 0.67 0.59 0.51 0.43 0.35 0.28 0.20 0.12 0.04 -0.04 -0.12 -0.20 -0.28 -0.35 -0.43 -0.51 -0.59 -0.67 -0.75 
7 0.75 0.67 0.59 0.51 0.43 0.36 0.28 0.20 0.12 0.04 -0.04 -0.12 -0.20 -0.28 -0.36 -0.43 -0.51 -0.59 -0.67 -0.75 
8 0.75 0.67 0.60 0.52 0.44 0.36 0.28 0.20 0.12 0.04 -0.04 -0.12 -0.20 -0.28 -0.36 -0.44 -0.52 -0.60 -0.67 -0.75 
9 0.76 0.68 0.60 0.52 0.44 0.36 0.28 0.20 0.12 0.04 -0.04 -0.12 -0.20 -0.28 -0.36 -0.44 -0.52 -0.60 -0.68 -0.76 

10 0.76 0.68 0.60 0.52 0.44 0.36 0.28 0.20 0.12 0.04 -0.04 -0.12 -0.20 -0.28 -0.36 -0.44 -0.52 -0.60 -0.68 -0.76 
11 0.76 0.68 0.60 0.52 0.44 0.36 0.28 0.20 0.12 0.04 -0.04 -0.12 -0.20 -0.28 -0.36 -0.44 -0.52 -0.60 -0.68 -0.76 
12 0.77 0.69 0.61 0.52 0.44 0.36 0.28 0.20 0.12 0.04 -0.04 -0.12 -0.20 -0.28 -0.36 -0.44 -0.52 -0.61 -0.69 -0.77 
13 0.77 0.69 0.61 0.53 0.45 0.36 0.28 0.20 0.12 0.04 -0.04 -0.12 -0.20 -0.28 -0.36 -0.45 -0.53 -0.61 -0.69 -0.77 
14 0.77 0.69 0.61 0.53 0.45 0.37 0.29 0.20 0.12 0.04 -0.04 -0.12 -0.20 -0.29 -0.37 -0.45 -0.53 -0.61 -0.69 -0.77 



 

DISR - C. See 23 of 48 9/28/2012 

Col.- 
Row 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

15 0.78 0.70 0.61 0.53 0.45 0.37 0.29 0.20 0.12 0.04 -0.04 -0.12 -0.20 -0.29 -0.37 -0.45 -0.53 -0.61 -0.70 -0.78 
16 0.78 0.70 0.62 0.53 0.45 0.37 0.29 0.21 0.12 0.04 -0.04 -0.12 -0.21 -0.29 -0.37 -0.45 -0.53 -0.62 -0.70 -0.78 
17 0.78 0.70 0.62 0.54 0.45 0.37 0.29 0.21 0.12 0.04 -0.04 -0.12 -0.21 -0.29 -0.37 -0.45 -0.54 -0.62 -0.70 -0.78 
18 0.79 0.70 0.62 0.54 0.46 0.37 0.29 0.21 0.12 0.04 -0.04 -0.12 -0.21 -0.29 -0.37 -0.46 -0.54 -0.62 -0.70 -0.79 
19 0.79 0.71 0.62 0.54 0.46 0.37 0.29 0.21 0.12 0.04 -0.04 -0.12 -0.21 -0.29 -0.37 -0.46 -0.54 -0.62 -0.71 -0.79 
20 0.79 0.71 0.63 0.54 0.46 0.38 0.29 0.21 0.13 0.04 -0.04 -0.13 -0.21 -0.29 -0.38 -0.46 -0.54 -0.63 -0.71 -0.79 
21 0.80 0.71 0.63 0.55 0.46 0.38 0.29 0.21 0.13 0.04 -0.04 -0.13 -0.21 -0.29 -0.38 -0.46 -0.55 -0.63 -0.71 -0.80 
22 0.80 0.72 0.63 0.55 0.46 0.38 0.29 0.21 0.13 0.04 -0.04 -0.13 -0.21 -0.29 -0.38 -0.46 -0.55 -0.63 -0.72 -0.80 
23 0.80 0.72 0.63 0.55 0.47 0.38 0.30 0.21 0.13 0.04 -0.04 -0.13 -0.21 -0.30 -0.38 -0.47 -0.55 -0.63 -0.72 -0.80 
24 0.81 0.72 0.64 0.55 0.47 0.38 0.30 0.21 0.13 0.04 -0.04 -0.13 -0.21 -0.30 -0.38 -0.47 -0.55 -0.64 -0.72 -0.81 
25 0.81 0.72 0.64 0.55 0.47 0.38 0.30 0.21 0.13 0.04 -0.04 -0.13 -0.21 -0.30 -0.38 -0.47 -0.55 -0.64 -0.72 -0.81 
26 0.81 0.73 0.64 0.56 0.47 0.39 0.30 0.21 0.13 0.04 -0.04 -0.13 -0.21 -0.30 -0.39 -0.47 -0.56 -0.64 -0.73 -0.81 
27 0.82 0.73 0.64 0.56 0.47 0.39 0.30 0.21 0.13 0.04 -0.04 -0.13 -0.21 -0.30 -0.39 -0.47 -0.56 -0.64 -0.73 -0.82 
28 0.82 0.73 0.65 0.56 0.47 0.39 0.30 0.22 0.13 0.04 -0.04 -0.13 -0.22 -0.30 -0.39 -0.47 -0.56 -0.65 -0.73 -0.82 
29 0.82 0.74 0.65 0.56 0.48 0.39 0.30 0.22 0.13 0.04 -0.04 -0.13 -0.22 -0.30 -0.39 -0.48 -0.56 -0.65 -0.74 -0.82 
30 0.83 0.74 0.65 0.57 0.48 0.39 0.30 0.22 0.13 0.04 -0.04 -0.13 -0.22 -0.30 -0.39 -0.48 -0.57 -0.65 -0.74 -0.83 
31 0.83 0.74 0.66 0.57 0.48 0.39 0.31 0.22 0.13 0.04 -0.04 -0.13 -0.22 -0.31 -0.39 -0.48 -0.57 -0.66 -0.74 -0.83 
32 0.83 0.75 0.66 0.57 0.48 0.39 0.31 0.22 0.13 0.04 -0.04 -0.13 -0.22 -0.31 -0.39 -0.48 -0.57 -0.66 -0.75 -0.83 
33 0.84 0.75 0.66 0.57 0.48 0.40 0.31 0.22 0.13 0.04 -0.04 -0.13 -0.22 -0.31 -0.40 -0.48 -0.57 -0.66 -0.75 -0.84 
34 0.84 0.75 0.66 0.57 0.49 0.40 0.31 0.22 0.13 0.04 -0.04 -0.13 -0.22 -0.31 -0.40 -0.49 -0.57 -0.66 -0.75 -0.84 
35 0.84 0.75 0.67 0.58 0.49 0.40 0.31 0.22 0.13 0.04 -0.04 -0.13 -0.22 -0.31 -0.40 -0.49 -0.58 -0.67 -0.75 -0.84 
36 0.85 0.76 0.67 0.58 0.49 0.40 0.31 0.22 0.13 0.04 -0.04 -0.13 -0.22 -0.31 -0.40 -0.49 -0.58 -0.67 -0.76 -0.85 
37 0.85 0.76 0.67 0.58 0.49 0.40 0.31 0.22 0.13 0.04 -0.04 -0.13 -0.22 -0.31 -0.40 -0.49 -0.58 -0.67 -0.76 -0.85 
38 0.85 0.76 0.67 0.58 0.49 0.40 0.31 0.22 0.13 0.04 -0.04 -0.13 -0.22 -0.31 -0.40 -0.49 -0.58 -0.67 -0.76 -0.85 
39 0.86 0.77 0.68 0.59 0.50 0.41 0.32 0.23 0.14 0.05 -0.05 -0.14 -0.23 -0.32 -0.41 -0.50 -0.59 -0.68 -0.77 -0.86 
40 0.86 0.77 0.68 0.59 0.50 0.41 0.32 0.23 0.14 0.05 -0.05 -0.14 -0.23 -0.32 -0.41 -0.50 -0.59 -0.68 -0.77 -0.86 
41 0.86 0.77 0.68 0.59 0.50 0.41 0.32 0.23 0.14 0.05 -0.05 -0.14 -0.23 -0.32 -0.41 -0.50 -0.59 -0.68 -0.77 -0.86 
42 0.87 0.78 0.68 0.59 0.50 0.41 0.32 0.23 0.14 0.05 -0.05 -0.14 -0.23 -0.32 -0.41 -0.50 -0.59 -0.68 -0.78 -0.87 
43 0.87 0.78 0.69 0.60 0.50 0.41 0.32 0.23 0.14 0.05 -0.05 -0.14 -0.23 -0.32 -0.41 -0.50 -0.60 -0.69 -0.78 -0.87 
44 0.87 0.78 0.69 0.60 0.51 0.41 0.32 0.23 0.14 0.05 -0.05 -0.14 -0.23 -0.32 -0.41 -0.51 -0.60 -0.69 -0.78 -0.87 
45 0.88 0.78 0.69 0.60 0.51 0.42 0.32 0.23 0.14 0.05 -0.05 -0.14 -0.23 -0.32 -0.42 -0.51 -0.60 -0.69 -0.78 -0.88 
46 0.88 0.79 0.70 0.60 0.51 0.42 0.32 0.23 0.14 0.05 -0.05 -0.14 -0.23 -0.32 -0.42 -0.51 -0.60 -0.70 -0.79 -0.88 
47 0.88 0.79 0.70 0.60 0.51 0.42 0.33 0.23 0.14 0.05 -0.05 -0.14 -0.23 -0.33 -0.42 -0.51 -0.60 -0.70 -0.79 -0.88 



 

DISR - C. See 24 of 48 9/28/2012 

Col.- 
Row 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

48 0.89 0.79 0.70 0.61 0.51 0.42 0.33 0.23 0.14 0.05 -0.05 -0.14 -0.23 -0.33 -0.42 -0.51 -0.61 -0.70 -0.79 -0.89 
49 0.89 0.80 0.70 0.61 0.52 0.42 0.33 0.23 0.14 0.05 -0.05 -0.14 -0.23 -0.33 -0.42 -0.52 -0.61 -0.70 -0.80 -0.89 
50 0.89 0.80 0.71 0.61 0.52 0.42 0.33 0.24 0.14 0.05 -0.05 -0.14 -0.24 -0.33 -0.42 -0.52 -0.61 -0.71 -0.80 -0.89 
51 0.90 0.80 0.71 0.61 0.52 0.43 0.33 0.24 0.14 0.05 -0.05 -0.14 -0.24 -0.33 -0.43 -0.52 -0.61 -0.71 -0.80 -0.90 
52 0.90 0.81 0.71 0.62 0.52 0.43 0.33 0.24 0.14 0.05 -0.05 -0.14 -0.24 -0.33 -0.43 -0.52 -0.62 -0.71 -0.81 -0.90 
53 0.90 0.81 0.71 0.62 0.52 0.43 0.33 0.24 0.14 0.05 -0.05 -0.14 -0.24 -0.33 -0.43 -0.52 -0.62 -0.71 -0.81 -0.90 
54 0.91 0.81 0.72 0.62 0.53 0.43 0.33 0.24 0.14 0.05 -0.05 -0.14 -0.24 -0.33 -0.43 -0.53 -0.62 -0.72 -0.81 -0.91 
55 0.91 0.82 0.72 0.62 0.53 0.43 0.34 0.24 0.14 0.05 -0.05 -0.14 -0.24 -0.34 -0.43 -0.53 -0.62 -0.72 -0.82 -0.91 
56 0.91 0.82 0.72 0.63 0.53 0.43 0.34 0.24 0.14 0.05 -0.05 -0.14 -0.24 -0.34 -0.43 -0.53 -0.63 -0.72 -0.82 -0.91 
57 0.92 0.82 0.73 0.63 0.53 0.44 0.34 0.24 0.15 0.05 -0.05 -0.15 -0.24 -0.34 -0.44 -0.53 -0.63 -0.73 -0.82 -0.92 
58 0.92 0.82 0.73 0.63 0.53 0.44 0.34 0.24 0.15 0.05 -0.05 -0.15 -0.24 -0.34 -0.44 -0.53 -0.63 -0.73 -0.82 -0.92 
59 0.93 0.83 0.73 0.63 0.54 0.44 0.34 0.24 0.15 0.05 -0.05 -0.15 -0.24 -0.34 -0.44 -0.54 -0.63 -0.73 -0.83 -0.93 
60 0.93 0.83 0.73 0.64 0.54 0.44 0.34 0.24 0.15 0.05 -0.05 -0.15 -0.24 -0.34 -0.44 -0.54 -0.64 -0.73 -0.83 -0.93 
61 0.93 0.83 0.74 0.64 0.54 0.44 0.34 0.25 0.15 0.05 -0.05 -0.15 -0.25 -0.34 -0.44 -0.54 -0.64 -0.74 -0.83 -0.93 
62 0.94 0.84 0.74 0.64 0.54 0.44 0.34 0.25 0.15 0.05 -0.05 -0.15 -0.25 -0.34 -0.44 -0.54 -0.64 -0.74 -0.84 -0.94 
63 0.94 0.84 0.74 0.64 0.54 0.44 0.35 0.25 0.15 0.05 -0.05 -0.15 -0.25 -0.35 -0.44 -0.54 -0.64 -0.74 -0.84 -0.94 
64 0.94 0.84 0.74 0.65 0.55 0.45 0.35 0.25 0.15 0.05 -0.05 -0.15 -0.25 -0.35 -0.45 -0.55 -0.65 -0.74 -0.84 -0.94 
65 0.95 0.85 0.75 0.65 0.55 0.45 0.35 0.25 0.15 0.05 -0.05 -0.15 -0.25 -0.35 -0.45 -0.55 -0.65 -0.75 -0.85 -0.95 
66 0.95 0.85 0.75 0.65 0.55 0.45 0.35 0.25 0.15 0.05 -0.05 -0.15 -0.25 -0.35 -0.45 -0.55 -0.65 -0.75 -0.85 -0.95 
67 0.95 0.85 0.75 0.65 0.55 0.45 0.35 0.25 0.15 0.05 -0.05 -0.15 -0.25 -0.35 -0.45 -0.55 -0.65 -0.75 -0.85 -0.95 
68 0.96 0.86 0.76 0.65 0.55 0.45 0.35 0.25 0.15 0.05 -0.05 -0.15 -0.25 -0.35 -0.45 -0.55 -0.65 -0.76 -0.86 -0.96 
69 0.96 0.86 0.76 0.66 0.56 0.45 0.35 0.25 0.15 0.05 -0.05 -0.15 -0.25 -0.35 -0.45 -0.56 -0.66 -0.76 -0.86 -0.96 
70 0.96 0.86 0.76 0.66 0.56 0.46 0.36 0.25 0.15 0.05 -0.05 -0.15 -0.25 -0.36 -0.46 -0.56 -0.66 -0.76 -0.86 -0.96 
71 0.97 0.87 0.76 0.66 0.56 0.46 0.36 0.25 0.15 0.05 -0.05 -0.15 -0.25 -0.36 -0.46 -0.56 -0.66 -0.76 -0.87 -0.97 
72 0.97 0.87 0.77 0.66 0.56 0.46 0.36 0.26 0.15 0.05 -0.05 -0.15 -0.26 -0.36 -0.46 -0.56 -0.66 -0.77 -0.87 -0.97 
73 0.97 0.87 0.77 0.67 0.56 0.46 0.36 0.26 0.15 0.05 -0.05 -0.15 -0.26 -0.36 -0.46 -0.56 -0.67 -0.77 -0.87 -0.97 
74 0.98 0.87 0.77 0.67 0.57 0.46 0.36 0.26 0.15 0.05 -0.05 -0.15 -0.26 -0.36 -0.46 -0.57 -0.67 -0.77 -0.87 -0.98 
75 0.98 0.88 0.77 0.67 0.57 0.46 0.36 0.26 0.15 0.05 -0.05 -0.15 -0.26 -0.36 -0.46 -0.57 -0.67 -0.77 -0.88 -0.98 
76 0.98 0.88 0.78 0.67 0.57 0.47 0.36 0.26 0.16 0.05 -0.05 -0.16 -0.26 -0.36 -0.47 -0.57 -0.67 -0.78 -0.88 -0.98 
77 0.99 0.88 0.78 0.68 0.57 0.47 0.36 0.26 0.16 0.05 -0.05 -0.16 -0.26 -0.36 -0.47 -0.57 -0.68 -0.78 -0.88 -0.99 
78 0.99 0.89 0.78 0.68 0.57 0.47 0.37 0.26 0.16 0.05 -0.05 -0.16 -0.26 -0.37 -0.47 -0.57 -0.68 -0.78 -0.89 -0.99 
79 1.00 0.89 0.79 0.68 0.58 0.47 0.37 0.26 0.16 0.05 -0.05 -0.16 -0.26 -0.37 -0.47 -0.58 -0.68 -0.79 -0.89 -1.00 
80 1.00 0.89 0.79 0.68 0.58 0.47 0.37 0.26 0.16 0.05 -0.05 -0.16 -0.26 -0.37 -0.47 -0.58 -0.68 -0.79 -0.89 -1.00 



 

DISR - C. See 25 of 48 9/28/2012 

Col.- 
Row 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

81 1.00 0.90 0.79 0.69 0.58 0.47 0.37 0.26 0.16 0.05 -0.05 -0.16 -0.26 -0.37 -0.47 -0.58 -0.69 -0.79 -0.90 -1.00 
82 1.01 0.90 0.79 0.69 0.58 0.48 0.37 0.26 0.16 0.05 -0.05 -0.16 -0.26 -0.37 -0.48 -0.58 -0.69 -0.79 -0.90 -1.01 
83 1.01 0.90 0.80 0.69 0.58 0.48 0.37 0.27 0.16 0.05 -0.05 -0.16 -0.27 -0.37 -0.48 -0.58 -0.69 -0.80 -0.90 -1.01 
84 1.01 0.91 0.80 0.69 0.59 0.48 0.37 0.27 0.16 0.05 -0.05 -0.16 -0.27 -0.37 -0.48 -0.59 -0.69 -0.80 -0.91 -1.01 
85 1.02 0.91 0.80 0.70 0.59 0.48 0.37 0.27 0.16 0.05 -0.05 -0.16 -0.27 -0.37 -0.48 -0.59 -0.70 -0.80 -0.91 -1.02 
86 1.02 0.91 0.81 0.70 0.59 0.48 0.38 0.27 0.16 0.05 -0.05 -0.16 -0.27 -0.38 -0.48 -0.59 -0.70 -0.81 -0.91 -1.02 
87 1.02 0.92 0.81 0.70 0.59 0.48 0.38 0.27 0.16 0.05 -0.05 -0.16 -0.27 -0.38 -0.48 -0.59 -0.70 -0.81 -0.92 -1.02 
88 1.03 0.92 0.81 0.70 0.59 0.49 0.38 0.27 0.16 0.05 -0.05 -0.16 -0.27 -0.38 -0.49 -0.59 -0.70 -0.81 -0.92 -1.03 
89 1.03 0.92 0.81 0.71 0.60 0.49 0.38 0.27 0.16 0.05 -0.05 -0.16 -0.27 -0.38 -0.49 -0.60 -0.71 -0.81 -0.92 -1.03 
90 1.03 0.93 0.82 0.71 0.60 0.49 0.38 0.27 0.16 0.05 -0.05 -0.16 -0.27 -0.38 -0.49 -0.60 -0.71 -0.82 -0.93 -1.03 
91 1.04 0.93 0.82 0.71 0.60 0.49 0.38 0.27 0.16 0.05 -0.05 -0.16 -0.27 -0.38 -0.49 -0.60 -0.71 -0.82 -0.93 -1.04 
92 1.04 0.93 0.82 0.71 0.60 0.49 0.38 0.27 0.16 0.05 -0.05 -0.16 -0.27 -0.38 -0.49 -0.60 -0.71 -0.82 -0.93 -1.04 
93 1.05 0.94 0.83 0.72 0.61 0.50 0.39 0.28 0.17 0.06 -0.06 -0.17 -0.28 -0.39 -0.50 -0.61 -0.72 -0.83 -0.94 -1.05 
94 1.05 0.94 0.83 0.72 0.61 0.50 0.39 0.28 0.17 0.06 -0.06 -0.17 -0.28 -0.39 -0.50 -0.61 -0.72 -0.83 -0.94 -1.05 
95 1.05 0.94 0.83 0.72 0.61 0.50 0.39 0.28 0.17 0.06 -0.06 -0.17 -0.28 -0.39 -0.50 -0.61 -0.72 -0.83 -0.94 -1.05 
96 1.06 0.94 0.83 0.72 0.61 0.50 0.39 0.28 0.17 0.06 -0.06 -0.17 -0.28 -0.39 -0.50 -0.61 -0.72 -0.83 -0.94 -1.06 
97 1.06 0.95 0.84 0.73 0.61 0.50 0.39 0.28 0.17 0.06 -0.06 -0.17 -0.28 -0.39 -0.50 -0.61 -0.73 -0.84 -0.95 -1.06 
98 1.06 0.95 0.84 0.73 0.62 0.50 0.39 0.28 0.17 0.06 -0.06 -0.17 -0.28 -0.39 -0.50 -0.62 -0.73 -0.84 -0.95 -1.06 
99 1.07 0.95 0.84 0.73 0.62 0.51 0.39 0.28 0.17 0.06 -0.06 -0.17 -0.28 -0.39 -0.51 -0.62 -0.73 -0.84 -0.95 -1.07 

100 1.07 0.96 0.85 0.73 0.62 0.51 0.39 0.28 0.17 0.06 -0.06 -0.17 -0.28 -0.39 -0.51 -0.62 -0.73 -0.85 -0.96 -1.07 
101 1.07 0.96 0.85 0.73 0.62 0.51 0.40 0.28 0.17 0.06 -0.06 -0.17 -0.28 -0.40 -0.51 -0.62 -0.73 -0.85 -0.96 -1.07 
102 1.08 0.96 0.85 0.74 0.62 0.51 0.40 0.28 0.17 0.06 -0.06 -0.17 -0.28 -0.40 -0.51 -0.62 -0.74 -0.85 -0.96 -1.08 
103 1.08 0.97 0.85 0.74 0.63 0.51 0.40 0.28 0.17 0.06 -0.06 -0.17 -0.28 -0.40 -0.51 -0.63 -0.74 -0.85 -0.97 -1.08 
104 1.09 0.97 0.86 0.74 0.63 0.51 0.40 0.29 0.17 0.06 -0.06 -0.17 -0.29 -0.40 -0.51 -0.63 -0.74 -0.86 -0.97 -1.09 
105 1.09 0.97 0.86 0.74 0.63 0.52 0.40 0.29 0.17 0.06 -0.06 -0.17 -0.29 -0.40 -0.52 -0.63 -0.74 -0.86 -0.97 -1.09 
106 1.09 0.98 0.86 0.75 0.63 0.52 0.40 0.29 0.17 0.06 -0.06 -0.17 -0.29 -0.40 -0.52 -0.63 -0.75 -0.86 -0.98 -1.09 
107 1.10 0.98 0.87 0.75 0.63 0.52 0.40 0.29 0.17 0.06 -0.06 -0.17 -0.29 -0.40 -0.52 -0.63 -0.75 -0.87 -0.98 -1.10 
108 1.10 0.98 0.87 0.75 0.64 0.52 0.41 0.29 0.17 0.06 -0.06 -0.17 -0.29 -0.41 -0.52 -0.64 -0.75 -0.87 -0.98 -1.10 
109 1.10 0.99 0.87 0.75 0.64 0.52 0.41 0.29 0.17 0.06 -0.06 -0.17 -0.29 -0.41 -0.52 -0.64 -0.75 -0.87 -0.99 -1.10 
110 1.11 0.99 0.87 0.76 0.64 0.52 0.41 0.29 0.17 0.06 -0.06 -0.17 -0.29 -0.41 -0.52 -0.64 -0.76 -0.87 -0.99 -1.11 
111 1.11 0.99 0.88 0.76 0.64 0.53 0.41 0.29 0.18 0.06 -0.06 -0.18 -0.29 -0.41 -0.53 -0.64 -0.76 -0.88 -0.99 -1.11 
112 1.11 1.00 0.88 0.76 0.65 0.53 0.41 0.29 0.18 0.06 -0.06 -0.18 -0.29 -0.41 -0.53 -0.65 -0.76 -0.88 -1.00 -1.11 
113 1.12 1.00 0.88 0.76 0.65 0.53 0.41 0.29 0.18 0.06 -0.06 -0.18 -0.29 -0.41 -0.53 -0.65 -0.76 -0.88 -1.00 -1.12 



 

DISR - C. See 26 of 48 9/28/2012 

Col.- 
Row 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

114 1.12 1.00 0.89 0.77 0.65 0.53 0.41 0.30 0.18 0.06 -0.06 -0.18 -0.30 -0.41 -0.53 -0.65 -0.77 -0.89 -1.00 -1.12 
115 1.13 1.01 0.89 0.77 0.65 0.53 0.41 0.30 0.18 0.06 -0.06 -0.18 -0.30 -0.41 -0.53 -0.65 -0.77 -0.89 -1.01 -1.13 
116 1.13 1.01 0.89 0.77 0.65 0.53 0.42 0.30 0.18 0.06 -0.06 -0.18 -0.30 -0.42 -0.53 -0.65 -0.77 -0.89 -1.01 -1.13 
117 1.13 1.01 0.89 0.78 0.66 0.54 0.42 0.30 0.18 0.06 -0.06 -0.18 -0.30 -0.42 -0.54 -0.66 -0.78 -0.89 -1.01 -1.13 
118 1.14 1.02 0.90 0.78 0.66 0.54 0.42 0.30 0.18 0.06 -0.06 -0.18 -0.30 -0.42 -0.54 -0.66 -0.78 -0.90 -1.02 -1.14 
119 1.14 1.02 0.90 0.78 0.66 0.54 0.42 0.30 0.18 0.06 -0.06 -0.18 -0.30 -0.42 -0.54 -0.66 -0.78 -0.90 -1.02 -1.14 
120 1.14 1.02 0.90 0.78 0.66 0.54 0.42 0.30 0.18 0.06 -0.06 -0.18 -0.30 -0.42 -0.54 -0.66 -0.78 -0.90 -1.02 -1.14 
121 1.15 1.03 0.91 0.79 0.66 0.54 0.42 0.30 0.18 0.06 -0.06 -0.18 -0.30 -0.42 -0.54 -0.66 -0.79 -0.91 -1.03 -1.15 
122 1.15 1.03 0.91 0.79 0.67 0.55 0.42 0.30 0.18 0.06 -0.06 -0.18 -0.30 -0.42 -0.55 -0.67 -0.79 -0.91 -1.03 -1.15 
123 1.15 1.03 0.91 0.79 0.67 0.55 0.43 0.30 0.18 0.06 -0.06 -0.18 -0.30 -0.43 -0.55 -0.67 -0.79 -0.91 -1.03 -1.15 
124 1.16 1.04 0.91 0.79 0.67 0.55 0.43 0.30 0.18 0.06 -0.06 -0.18 -0.30 -0.43 -0.55 -0.67 -0.79 -0.91 -1.04 -1.16 
125 1.16 1.04 0.92 0.80 0.67 0.55 0.43 0.31 0.18 0.06 -0.06 -0.18 -0.31 -0.43 -0.55 -0.67 -0.80 -0.92 -1.04 -1.16 
126 1.17 1.04 0.92 0.80 0.68 0.55 0.43 0.31 0.18 0.06 -0.06 -0.18 -0.31 -0.43 -0.55 -0.68 -0.80 -0.92 -1.04 -1.17 
127 1.17 1.05 0.92 0.80 0.68 0.55 0.43 0.31 0.18 0.06 -0.06 -0.18 -0.31 -0.43 -0.55 -0.68 -0.80 -0.92 -1.05 -1.17 
128 1.17 1.05 0.93 0.80 0.68 0.56 0.43 0.31 0.19 0.06 -0.06 -0.19 -0.31 -0.43 -0.56 -0.68 -0.80 -0.93 -1.05 -1.17 
129 1.18 1.05 0.93 0.81 0.68 0.56 0.43 0.31 0.19 0.06 -0.06 -0.19 -0.31 -0.43 -0.56 -0.68 -0.81 -0.93 -1.05 -1.18 
130 1.18 1.06 0.93 0.81 0.68 0.56 0.44 0.31 0.19 0.06 -0.06 -0.19 -0.31 -0.44 -0.56 -0.68 -0.81 -0.93 -1.06 -1.18 
131 1.18 1.06 0.94 0.81 0.69 0.56 0.44 0.31 0.19 0.06 -0.06 -0.19 -0.31 -0.44 -0.56 -0.69 -0.81 -0.94 -1.06 -1.18 
132 1.19 1.06 0.94 0.81 0.69 0.56 0.44 0.31 0.19 0.06 -0.06 -0.19 -0.31 -0.44 -0.56 -0.69 -0.81 -0.94 -1.06 -1.19 
133 1.19 1.07 0.94 0.82 0.69 0.56 0.44 0.31 0.19 0.06 -0.06 -0.19 -0.31 -0.44 -0.56 -0.69 -0.82 -0.94 -1.07 -1.19 
134 1.20 1.07 0.94 0.82 0.69 0.57 0.44 0.31 0.19 0.06 -0.06 -0.19 -0.31 -0.44 -0.57 -0.69 -0.82 -0.94 -1.07 -1.20 
135 1.20 1.07 0.95 0.82 0.69 0.57 0.44 0.32 0.19 0.06 -0.06 -0.19 -0.32 -0.44 -0.57 -0.69 -0.82 -0.95 -1.07 -1.20 
136 1.20 1.08 0.95 0.82 0.70 0.57 0.44 0.32 0.19 0.06 -0.06 -0.19 -0.32 -0.44 -0.57 -0.70 -0.82 -0.95 -1.08 -1.20 
137 1.21 1.08 0.95 0.83 0.70 0.57 0.44 0.32 0.19 0.06 -0.06 -0.19 -0.32 -0.44 -0.57 -0.70 -0.83 -0.95 -1.08 -1.21 
138 1.21 1.08 0.96 0.83 0.70 0.57 0.45 0.32 0.19 0.06 -0.06 -0.19 -0.32 -0.45 -0.57 -0.70 -0.83 -0.96 -1.08 -1.21 
139 1.21 1.09 0.96 0.83 0.70 0.58 0.45 0.32 0.19 0.06 -0.06 -0.19 -0.32 -0.45 -0.58 -0.70 -0.83 -0.96 -1.09 -1.21 
140 1.22 1.09 0.96 0.83 0.71 0.58 0.45 0.32 0.19 0.06 -0.06 -0.19 -0.32 -0.45 -0.58 -0.71 -0.83 -0.96 -1.09 -1.22 
141 1.22 1.09 0.97 0.84 0.71 0.58 0.45 0.32 0.19 0.06 -0.06 -0.19 -0.32 -0.45 -0.58 -0.71 -0.84 -0.97 -1.09 -1.22 
142 1.23 1.10 0.97 0.84 0.71 0.58 0.45 0.32 0.19 0.06 -0.06 -0.19 -0.32 -0.45 -0.58 -0.71 -0.84 -0.97 -1.10 -1.23 
143 1.23 1.10 0.97 0.84 0.71 0.58 0.45 0.32 0.19 0.06 -0.06 -0.19 -0.32 -0.45 -0.58 -0.71 -0.84 -0.97 -1.10 -1.23 
144 1.23 1.10 0.97 0.84 0.71 0.58 0.45 0.32 0.19 0.06 -0.06 -0.19 -0.32 -0.45 -0.58 -0.71 -0.84 -0.97 -1.10 -1.23 
145 1.24 1.11 0.98 0.85 0.72 0.59 0.46 0.33 0.20 0.07 -0.07 -0.20 -0.33 -0.46 -0.59 -0.72 -0.85 -0.98 -1.11 -1.24 
146 1.24 1.11 0.98 0.85 0.72 0.59 0.46 0.33 0.20 0.07 -0.07 -0.20 -0.33 -0.46 -0.59 -0.72 -0.85 -0.98 -1.11 -1.24 



 

DISR - C. See 27 of 48 9/28/2012 

Col.- 
Row 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

147 1.25 1.11 0.98 0.85 0.72 0.59 0.46 0.33 0.20 0.07 -0.07 -0.20 -0.33 -0.46 -0.59 -0.72 -0.85 -0.98 -1.11 -1.25 
148 1.25 1.12 0.99 0.85 0.72 0.59 0.46 0.33 0.20 0.07 -0.07 -0.20 -0.33 -0.46 -0.59 -0.72 -0.85 -0.99 -1.12 -1.25 
149 1.25 1.12 0.99 0.86 0.73 0.59 0.46 0.33 0.20 0.07 -0.07 -0.20 -0.33 -0.46 -0.59 -0.73 -0.86 -0.99 -1.12 -1.25 
150 1.26 1.12 0.99 0.86 0.73 0.60 0.46 0.33 0.20 0.07 -0.07 -0.20 -0.33 -0.46 -0.60 -0.73 -0.86 -0.99 -1.12 -1.26 
151 1.26 1.13 1.00 0.86 0.73 0.60 0.46 0.33 0.20 0.07 -0.07 -0.20 -0.33 -0.46 -0.60 -0.73 -0.86 -1.00 -1.13 -1.26 
152 1.26 1.13 1.00 0.87 0.73 0.60 0.47 0.33 0.20 0.07 -0.07 -0.20 -0.33 -0.47 -0.60 -0.73 -0.87 -1.00 -1.13 -1.26 
153 1.27 1.13 1.00 0.87 0.73 0.60 0.47 0.33 0.20 0.07 -0.07 -0.20 -0.33 -0.47 -0.60 -0.73 -0.87 -1.00 -1.13 -1.27 
154 1.27 1.14 1.00 0.87 0.74 0.60 0.47 0.33 0.20 0.07 -0.07 -0.20 -0.33 -0.47 -0.60 -0.74 -0.87 -1.00 -1.14 -1.27 
155 1.28 1.14 1.01 0.87 0.74 0.60 0.47 0.34 0.20 0.07 -0.07 -0.20 -0.34 -0.47 -0.60 -0.74 -0.87 -1.01 -1.14 -1.28 
156 1.28 1.14 1.01 0.88 0.74 0.61 0.47 0.34 0.20 0.07 -0.07 -0.20 -0.34 -0.47 -0.61 -0.74 -0.88 -1.01 -1.14 -1.28 
157 1.28 1.15 1.01 0.88 0.74 0.61 0.47 0.34 0.20 0.07 -0.07 -0.20 -0.34 -0.47 -0.61 -0.74 -0.88 -1.01 -1.15 -1.28 
158 1.29 1.15 1.02 0.88 0.75 0.61 0.47 0.34 0.20 0.07 -0.07 -0.20 -0.34 -0.47 -0.61 -0.75 -0.88 -1.02 -1.15 -1.29 
159 1.29 1.16 1.02 0.88 0.75 0.61 0.48 0.34 0.20 0.07 -0.07 -0.20 -0.34 -0.48 -0.61 -0.75 -0.88 -1.02 -1.16 -1.29 
160 1.30 1.16 1.02 0.89 0.75 0.61 0.48 0.34 0.20 0.07 -0.07 -0.20 -0.34 -0.48 -0.61 -0.75 -0.89 -1.02 -1.16 -1.30 
161 1.30 1.16 1.03 0.89 0.75 0.62 0.48 0.34 0.21 0.07 -0.07 -0.21 -0.34 -0.48 -0.62 -0.75 -0.89 -1.03 -1.16 -1.30 
162 1.30 1.17 1.03 0.89 0.75 0.62 0.48 0.34 0.21 0.07 -0.07 -0.21 -0.34 -0.48 -0.62 -0.75 -0.89 -1.03 -1.17 -1.30 
163 1.31 1.17 1.03 0.89 0.76 0.62 0.48 0.34 0.21 0.07 -0.07 -0.21 -0.34 -0.48 -0.62 -0.76 -0.89 -1.03 -1.17 -1.31 
164 1.31 1.17 1.03 0.90 0.76 0.62 0.48 0.34 0.21 0.07 -0.07 -0.21 -0.34 -0.48 -0.62 -0.76 -0.90 -1.03 -1.17 -1.31 
165 1.31 1.18 1.04 0.90 0.76 0.62 0.48 0.35 0.21 0.07 -0.07 -0.21 -0.35 -0.48 -0.62 -0.76 -0.90 -1.04 -1.18 -1.31 
166 1.32 1.18 1.04 0.90 0.76 0.62 0.49 0.35 0.21 0.07 -0.07 -0.21 -0.35 -0.49 -0.62 -0.76 -0.90 -1.04 -1.18 -1.32 
167 1.32 1.18 1.04 0.90 0.77 0.63 0.49 0.35 0.21 0.07 -0.07 -0.21 -0.35 -0.49 -0.63 -0.77 -0.90 -1.04 -1.18 -1.32 
168 1.33 1.19 1.05 0.91 0.77 0.63 0.49 0.35 0.21 0.07 -0.07 -0.21 -0.35 -0.49 -0.63 -0.77 -0.91 -1.05 -1.19 -1.33 
169 1.33 1.19 1.05 0.91 0.77 0.63 0.49 0.35 0.21 0.07 -0.07 -0.21 -0.35 -0.49 -0.63 -0.77 -0.91 -1.05 -1.19 -1.33 
170 1.33 1.19 1.05 0.91 0.77 0.63 0.49 0.35 0.21 0.07 -0.07 -0.21 -0.35 -0.49 -0.63 -0.77 -0.91 -1.05 -1.19 -1.33 
171 1.34 1.20 1.06 0.92 0.77 0.63 0.49 0.35 0.21 0.07 -0.07 -0.21 -0.35 -0.49 -0.63 -0.77 -0.92 -1.06 -1.20 -1.34 
172 1.34 1.20 1.06 0.92 0.78 0.64 0.49 0.35 0.21 0.07 -0.07 -0.21 -0.35 -0.49 -0.64 -0.78 -0.92 -1.06 -1.20 -1.34 
173 1.35 1.20 1.06 0.92 0.78 0.64 0.50 0.35 0.21 0.07 -0.07 -0.21 -0.35 -0.50 -0.64 -0.78 -0.92 -1.06 -1.20 -1.35 
174 1.35 1.21 1.07 0.92 0.78 0.64 0.50 0.36 0.21 0.07 -0.07 -0.21 -0.36 -0.50 -0.64 -0.78 -0.92 -1.07 -1.21 -1.35 
175 1.35 1.21 1.07 0.93 0.78 0.64 0.50 0.36 0.21 0.07 -0.07 -0.21 -0.36 -0.50 -0.64 -0.78 -0.93 -1.07 -1.21 -1.35 
176 1.36 1.21 1.07 0.93 0.79 0.64 0.50 0.36 0.21 0.07 -0.07 -0.21 -0.36 -0.50 -0.64 -0.79 -0.93 -1.07 -1.21 -1.36 
177 1.36 1.22 1.07 0.93 0.79 0.64 0.50 0.36 0.21 0.07 -0.07 -0.21 -0.36 -0.50 -0.64 -0.79 -0.93 -1.07 -1.22 -1.36 
178 1.37 1.22 1.08 0.93 0.79 0.65 0.50 0.36 0.22 0.07 -0.07 -0.22 -0.36 -0.50 -0.65 -0.79 -0.93 -1.08 -1.22 -1.37 
179 1.37 1.23 1.08 0.94 0.79 0.65 0.50 0.36 0.22 0.07 -0.07 -0.22 -0.36 -0.50 -0.65 -0.79 -0.94 -1.08 -1.23 -1.37 



 

DISR - C. See 28 of 48 9/28/2012 

Col.- 
Row 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

180 1.37 1.23 1.08 0.94 0.79 0.65 0.51 0.36 0.22 0.07 -0.07 -0.22 -0.36 -0.51 -0.65 -0.79 -0.94 -1.08 -1.23 -1.37 
181 1.38 1.23 1.09 0.94 0.80 0.65 0.51 0.36 0.22 0.07 -0.07 -0.22 -0.36 -0.51 -0.65 -0.80 -0.94 -1.09 -1.23 -1.38 
182 1.38 1.24 1.09 0.94 0.80 0.65 0.51 0.36 0.22 0.07 -0.07 -0.22 -0.36 -0.51 -0.65 -0.80 -0.94 -1.09 -1.24 -1.38 
183 1.38 1.24 1.09 0.95 0.80 0.66 0.51 0.36 0.22 0.07 -0.07 -0.22 -0.36 -0.51 -0.66 -0.80 -0.95 -1.09 -1.24 -1.38 
184 1.39 1.24 1.10 0.95 0.80 0.66 0.51 0.37 0.22 0.07 -0.07 -0.22 -0.37 -0.51 -0.66 -0.80 -0.95 -1.10 -1.24 -1.39 
185 1.39 1.25 1.10 0.95 0.81 0.66 0.51 0.37 0.22 0.07 -0.07 -0.22 -0.37 -0.51 -0.66 -0.81 -0.95 -1.10 -1.25 -1.39 
186 1.40 1.25 1.10 0.96 0.81 0.66 0.51 0.37 0.22 0.07 -0.07 -0.22 -0.37 -0.51 -0.66 -0.81 -0.96 -1.10 -1.25 -1.40 
187 1.40 1.25 1.11 0.96 0.81 0.66 0.52 0.37 0.22 0.07 -0.07 -0.22 -0.37 -0.52 -0.66 -0.81 -0.96 -1.11 -1.25 -1.40 
188 1.40 1.26 1.11 0.96 0.81 0.67 0.52 0.37 0.22 0.07 -0.07 -0.22 -0.37 -0.52 -0.67 -0.81 -0.96 -1.11 -1.26 -1.40 
189 1.41 1.26 1.11 0.96 0.82 0.67 0.52 0.37 0.22 0.07 -0.07 -0.22 -0.37 -0.52 -0.67 -0.82 -0.96 -1.11 -1.26 -1.41 
190 1.41 1.26 1.12 0.97 0.82 0.67 0.52 0.37 0.22 0.07 -0.07 -0.22 -0.37 -0.52 -0.67 -0.82 -0.97 -1.12 -1.26 -1.41 
191 1.42 1.27 1.12 0.97 0.82 0.67 0.52 0.37 0.22 0.07 -0.07 -0.22 -0.37 -0.52 -0.67 -0.82 -0.97 -1.12 -1.27 -1.42 
192 1.42 1.27 1.12 0.97 0.82 0.67 0.52 0.37 0.22 0.07 -0.07 -0.22 -0.37 -0.52 -0.67 -0.82 -0.97 -1.12 -1.27 -1.42 
193 1.42 1.27 1.12 0.97 0.82 0.67 0.52 0.37 0.22 0.07 -0.07 -0.22 -0.37 -0.52 -0.67 -0.82 -0.97 -1.12 -1.27 -1.42 
194 1.43 1.28 1.13 0.98 0.83 0.68 0.53 0.38 0.23 0.08 -0.08 -0.23 -0.38 -0.53 -0.68 -0.83 -0.98 -1.13 -1.28 -1.43 
195 1.43 1.28 1.13 0.98 0.83 0.68 0.53 0.38 0.23 0.08 -0.08 -0.23 -0.38 -0.53 -0.68 -0.83 -0.98 -1.13 -1.28 -1.43 
196 1.44 1.29 1.13 0.98 0.83 0.68 0.53 0.38 0.23 0.08 -0.08 -0.23 -0.38 -0.53 -0.68 -0.83 -0.98 -1.13 -1.29 -1.44 
197 1.44 1.29 1.14 0.99 0.83 0.68 0.53 0.38 0.23 0.08 -0.08 -0.23 -0.38 -0.53 -0.68 -0.83 -0.99 -1.14 -1.29 -1.44 
198 1.44 1.29 1.14 0.99 0.84 0.68 0.53 0.38 0.23 0.08 -0.08 -0.23 -0.38 -0.53 -0.68 -0.84 -0.99 -1.14 -1.29 -1.44 
199 1.45 1.30 1.14 0.99 0.84 0.69 0.53 0.38 0.23 0.08 -0.08 -0.23 -0.38 -0.53 -0.69 -0.84 -0.99 -1.14 -1.30 -1.45 
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Figure - A plot of the data from the previous table, the offset (by row) from the column average for each column of the DLVS.



 

DISR - C. See 30 of 48 9/28/2012 

 
 

Table - ULVS Column Average Wavelength vs. Optics Temperature.  The first row 
presents the DISR Optics temperature, the 2nd thru 4th contain the temperature 

dependent coefficients, and the remainder of the table presents the column average 
wavelength for each row of the DISR ULVS data. 

Optics T = 260 240 220 210 200 180 160 
a =  966.766 966.708 966.649 966.620 966.591 966.532 966.474 
b =  -2.3284 -2.3285 -2.3286 -2.3287 -2.3287 -2.3289 -2.3290 
c =  -0.00101 -0.00101 -0.00101 -0.00101 -0.00101 -0.00101 -0.00101 

0 966.77 966.71 966.65 966.62 966.59 966.53 966.47 
1 964.44 964.38 964.32 964.29 964.26 964.20 964.14 
2 962.11 962.05 961.99 961.96 961.93 961.87 961.81 
3 959.77 959.71 959.65 959.63 959.60 959.54 959.48 
4 957.44 957.38 957.32 957.29 957.26 957.20 957.14 
5 955.10 955.04 954.98 954.95 954.92 954.86 954.80 
6 952.76 952.70 952.64 952.61 952.58 952.52 952.46 
7 950.42 950.36 950.30 950.27 950.24 950.18 950.12 
8 948.07 948.01 947.96 947.93 947.90 947.84 947.78 
9 945.73 945.67 945.61 945.58 945.55 945.49 945.43 

10 943.38 943.32 943.26 943.23 943.20 943.14 943.08 
11 941.03 940.97 940.91 940.88 940.85 940.79 940.73 
12 938.68 938.62 938.56 938.53 938.50 938.44 938.38 
13 936.33 936.27 936.21 936.18 936.15 936.09 936.03 
14 933.97 933.91 933.85 933.82 933.79 933.73 933.67 
15 931.61 931.55 931.49 931.46 931.43 931.37 931.31 
16 929.25 929.19 929.13 929.10 929.07 929.01 928.95 
17 926.89 926.83 926.77 926.74 926.71 926.65 926.59 
18 924.53 924.47 924.41 924.38 924.35 924.28 924.22 
19 922.16 922.10 922.04 922.01 921.98 921.92 921.86 
20 919.79 919.73 919.67 919.64 919.61 919.55 919.49 
21 917.42 917.36 917.30 917.27 917.24 917.18 917.12 
22 915.05 914.99 914.93 914.90 914.87 914.81 914.75 
23 912.68 912.62 912.56 912.52 912.49 912.43 912.37 
24 910.30 910.24 910.18 910.15 910.12 910.06 910.00 
25 907.92 907.86 907.80 907.77 907.74 907.68 907.62 
26 905.54 905.48 905.42 905.39 905.36 905.30 905.24 
27 903.16 903.10 903.04 903.01 902.98 902.91 902.85 
28 900.78 900.72 900.65 900.62 900.59 900.53 900.47 
29 898.39 898.33 898.27 898.24 898.21 898.14 898.08 
30 896.00 895.94 895.88 895.85 895.82 895.76 895.69 
31 893.61 893.55 893.49 893.46 893.43 893.36 893.30 
32 891.22 891.16 891.10 891.07 891.03 890.97 890.91 
33 888.83 888.76 888.70 888.67 888.64 888.58 888.51 
34 886.43 886.37 886.31 886.27 886.24 886.18 886.12 
35 884.03 883.97 883.91 883.88 883.84 883.78 883.72 
36 881.63 881.57 881.51 881.48 881.44 881.38 881.32 
37 879.23 879.17 879.10 879.07 879.04 878.98 878.91 



 

DISR - C. See 31 of 48 9/28/2012 

Optics T = 260 240 220 210 200 180 160 
38 876.83 876.76 876.70 876.67 876.64 876.57 876.51 
39 874.42 874.36 874.29 874.26 874.23 874.17 874.10 
40 872.01 871.95 871.88 871.85 871.82 871.76 871.69 
41 869.60 869.54 869.47 869.44 869.41 869.35 869.28 
42 867.19 867.13 867.06 867.03 867.00 866.93 866.87 
43 864.77 864.71 864.65 864.61 864.58 864.52 864.45 
44 862.36 862.29 862.23 862.20 862.17 862.10 862.04 
45 859.94 859.88 859.81 859.78 859.75 859.68 859.62 
46 857.52 857.45 857.39 857.36 857.33 857.26 857.20 
47 855.10 855.03 854.97 854.94 854.90 854.84 854.77 
48 852.67 852.61 852.54 852.51 852.48 852.41 852.35 
49 850.25 850.18 850.12 850.08 850.05 849.99 849.92 
50 847.82 847.75 847.69 847.65 847.62 847.56 847.49 
51 845.39 845.32 845.26 845.22 845.19 845.13 845.06 
52 842.95 842.89 842.82 842.79 842.76 842.69 842.63 
53 840.52 840.45 840.39 840.36 840.32 840.26 840.19 
54 838.08 838.02 837.95 837.92 837.89 837.82 837.75 
55 835.64 835.58 835.51 835.48 835.45 835.38 835.32 
56 833.20 833.14 833.07 833.04 833.01 832.94 832.87 
57 830.76 830.69 830.63 830.60 830.56 830.50 830.43 
58 828.32 828.25 828.18 828.15 828.12 828.05 827.98 
59 825.87 825.80 825.74 825.70 825.67 825.60 825.54 
60 823.42 823.35 823.29 823.25 823.22 823.15 823.09 
61 820.97 820.90 820.84 820.80 820.77 820.70 820.64 
62 818.52 818.45 818.38 818.35 818.32 818.25 818.18 
63 816.06 816.00 815.93 815.89 815.86 815.79 815.73 
64 813.61 813.54 813.47 813.44 813.40 813.34 813.27 
65 811.15 811.08 811.01 810.98 810.94 810.88 810.81 
66 808.69 808.62 808.55 808.52 808.48 808.42 808.35 
67 806.22 806.16 806.09 806.05 806.02 805.95 805.88 
68 803.76 803.69 803.62 803.59 803.55 803.49 803.42 
69 801.29 801.22 801.15 801.12 801.09 801.02 800.95 
70 798.82 798.75 798.69 798.65 798.62 798.55 798.48 
71 796.35 796.28 796.21 796.18 796.15 796.08 796.01 
72 793.88 793.81 793.74 793.71 793.67 793.60 793.53 
73 791.40 791.33 791.27 791.23 791.20 791.13 791.06 
74 788.93 788.86 788.79 788.75 788.72 788.65 788.58 
75 786.45 786.38 786.31 786.27 786.24 786.17 786.10 
76 783.97 783.90 783.83 783.79 783.76 783.69 783.62 
77 781.48 781.41 781.34 781.31 781.27 781.20 781.13 
78 779.00 778.93 778.86 778.82 778.79 778.72 778.65 
79 776.51 776.44 776.37 776.34 776.30 776.23 776.16 
80 774.02 773.95 773.88 773.85 773.81 773.74 773.67 
81 771.53 771.46 771.39 771.35 771.32 771.25 771.18 
82 769.04 768.97 768.90 768.86 768.83 768.75 768.68 
83 766.54 766.47 766.40 766.36 766.33 766.26 766.19 



 

DISR - C. See 32 of 48 9/28/2012 

Optics T = 260 240 220 210 200 180 160 
84 764.04 763.97 763.90 763.87 763.83 763.76 763.69 
85 761.55 761.47 761.40 761.37 761.33 761.26 761.19 
86 759.04 758.97 758.90 758.87 758.83 758.76 758.69 
87 756.54 756.47 756.40 756.36 756.33 756.25 756.18 
88 754.04 753.96 753.89 753.86 753.82 753.75 753.68 
89 751.53 751.46 751.38 751.35 751.31 751.24 751.17 
90 749.02 748.95 748.87 748.84 748.80 748.73 748.66 
91 746.51 746.43 746.36 746.33 746.29 746.22 746.14 
92 743.99 743.92 743.85 743.81 743.78 743.70 743.63 
93 741.48 741.41 741.33 741.30 741.26 741.19 741.11 
94 738.96 738.89 738.81 738.78 738.74 738.67 738.60 
95 736.44 736.37 736.29 736.26 736.22 736.15 736.07 
96 733.92 733.85 733.77 733.74 733.70 733.63 733.55 
97 731.40 731.32 731.25 731.21 731.17 731.10 731.03 
98 728.87 728.80 728.72 728.69 728.65 728.57 728.50 
99 726.34 726.27 726.19 726.16 726.12 726.05 725.97 

100 723.81 723.74 723.66 723.63 723.59 723.52 723.44 
101 721.28 721.21 721.13 721.10 721.06 720.98 720.91 
102 718.75 718.67 718.60 718.56 718.52 718.45 718.37 
103 716.21 716.14 716.06 716.02 715.99 715.91 715.84 
104 713.67 713.60 713.52 713.49 713.45 713.37 713.30 
105 711.13 711.06 710.98 710.95 710.91 710.83 710.76 
106 708.59 708.52 708.44 708.40 708.37 708.29 708.22 
107 706.05 705.97 705.90 705.86 705.82 705.75 705.67 
108 703.50 703.43 703.35 703.31 703.28 703.20 703.12 
109 700.96 700.88 700.80 700.76 700.73 700.65 700.57 
110 698.41 698.33 698.25 698.21 698.18 698.10 698.02 
111 695.85 695.78 695.70 695.66 695.62 695.55 695.47 
112 693.30 693.22 693.15 693.11 693.07 692.99 692.92 
113 690.74 690.67 690.59 690.55 690.51 690.44 690.36 
114 688.19 688.11 688.03 687.99 687.95 687.88 687.80 
115 685.63 685.55 685.47 685.43 685.39 685.32 685.24 
116 683.06 682.99 682.91 682.87 682.83 682.75 682.68 
117 680.50 680.42 680.34 680.31 680.27 680.19 680.11 
118 677.93 677.86 677.78 677.74 677.70 677.62 677.54 
119 675.37 675.29 675.21 675.17 675.13 675.05 674.97 
120 672.80 672.72 672.64 672.60 672.56 672.48 672.40 
121 670.22 670.14 670.07 670.03 669.99 669.91 669.83 
122 667.65 667.57 667.49 667.45 667.41 667.33 667.25 
123 665.07 664.99 664.91 664.88 664.84 664.76 664.68 
124 662.50 662.42 662.34 662.30 662.26 662.18 662.10 
125 659.92 659.84 659.76 659.72 659.68 659.60 659.52 
126 657.33 657.25 657.17 657.13 657.09 657.01 656.93 
127 654.75 654.67 654.59 654.55 654.51 654.43 654.35 
128 652.16 652.08 652.00 651.96 651.92 651.84 651.76 
129 649.57 649.49 649.41 649.37 649.33 649.25 649.17 



 

DISR - C. See 33 of 48 9/28/2012 

Optics T = 260 240 220 210 200 180 160 
130 646.98 646.90 646.82 646.78 646.74 646.66 646.58 
131 644.39 644.31 644.23 644.19 644.15 644.07 643.99 
132 641.80 641.72 641.63 641.59 641.55 641.47 641.39 
133 639.20 639.12 639.04 639.00 638.96 638.87 638.79 
134 636.60 636.52 636.44 636.40 636.36 636.27 636.19 
135 634.00 633.92 633.84 633.80 633.76 633.67 633.59 
136 631.40 631.32 631.23 631.19 631.15 631.07 630.99 
137 628.80 628.71 628.63 628.59 628.55 628.46 628.38 
138 626.19 626.11 626.02 625.98 625.94 625.86 625.77 
139 623.58 623.50 623.41 623.37 623.33 623.25 623.16 
140 620.97 620.89 620.80 620.76 620.72 620.64 620.55 
141 618.36 618.27 618.19 618.15 618.11 618.02 617.94 
142 615.74 615.66 615.57 615.53 615.49 615.41 615.32 
143 613.13 613.04 612.96 612.92 612.87 612.79 612.71 
144 610.51 610.42 610.34 610.30 610.25 610.17 610.09 
145 607.89 607.80 607.72 607.68 607.63 607.55 607.46 
146 605.26 605.18 605.09 605.05 605.01 604.92 604.84 
147 602.64 602.55 602.47 602.43 602.38 602.30 602.21 
148 600.01 599.93 599.84 599.80 599.76 599.67 599.59 
149 597.38 597.30 597.21 597.17 597.13 597.04 596.96 
150 594.75 594.67 594.58 594.54 594.50 594.41 594.32 
151 592.12 592.03 591.95 591.91 591.86 591.78 591.69 
152 589.49 589.40 589.31 589.27 589.23 589.14 589.05 
153 586.85 586.76 586.68 586.63 586.59 586.50 586.42 
154 584.21 584.12 584.04 583.99 583.95 583.86 583.77 
155 581.57 581.48 581.39 581.35 581.31 581.22 581.13 
156 578.93 578.84 578.75 578.71 578.66 578.58 578.49 
157 576.28 576.19 576.11 576.06 576.02 575.93 575.84 
158 573.63 573.55 573.46 573.41 573.37 573.28 573.19 
159 570.99 570.90 570.81 570.76 570.72 570.63 570.54 
160 568.34 568.25 568.16 568.11 568.07 567.98 567.89 
161 565.68 565.59 565.50 565.46 565.42 565.33 565.24 
162 563.03 562.94 562.85 562.80 562.76 562.67 562.58 
163 560.37 560.28 560.19 560.15 560.10 560.01 559.92 
164 557.71 557.62 557.53 557.49 557.44 557.35 557.26 
165 555.05 554.96 554.87 554.82 554.78 554.69 554.60 
166 552.39 552.30 552.21 552.16 552.12 552.03 551.93 
167 549.72 549.63 549.54 549.50 549.45 549.36 549.27 
168 547.05 546.96 546.87 546.83 546.78 546.69 546.60 
169 544.39 544.29 544.20 544.16 544.11 544.02 543.93 
170 541.71 541.62 541.53 541.49 541.44 541.35 541.26 
171 539.04 538.95 538.86 538.81 538.77 538.67 538.58 
172 536.37 536.27 536.18 536.14 536.09 536.00 535.91 
173 533.69 533.60 533.50 533.46 533.41 533.32 533.23 
174 531.01 530.92 530.82 530.78 530.73 530.64 530.55 
175 528.33 528.24 528.14 528.10 528.05 527.96 527.86 



 

DISR - C. See 34 of 48 9/28/2012 

Optics T = 260 240 220 210 200 180 160 
176 525.64 525.55 525.46 525.41 525.37 525.27 525.18 
177 522.96 522.87 522.77 522.73 522.68 522.59 522.49 
178 520.27 520.18 520.08 520.04 519.99 519.90 519.80 
179 517.58 517.49 517.39 517.35 517.30 517.21 517.11 
180 514.89 514.80 514.70 514.66 514.61 514.51 514.42 
181 512.20 512.10 512.01 511.96 511.91 511.82 511.72 
182 509.50 509.41 509.31 509.27 509.22 509.12 509.03 
183 506.81 506.71 506.61 506.57 506.52 506.42 506.33 
184 504.11 504.01 503.91 503.87 503.82 503.72 503.63 
185 501.40 501.31 501.21 501.16 501.12 501.02 500.92 
186 498.70 498.60 498.51 498.46 498.41 498.32 498.22 
187 496.00 495.90 495.80 495.75 495.71 495.61 495.51 
188 493.29 493.19 493.09 493.05 493.00 492.90 492.80 
189 490.58 490.48 490.38 490.34 490.29 490.19 490.09 
190 487.87 487.77 487.67 487.62 487.57 487.48 487.38 
191 485.15 485.05 484.96 484.91 484.86 484.76 484.66 
192 482.44 482.34 482.24 482.19 482.14 482.05 481.95 
193 479.72 479.62 479.52 479.47 479.42 479.33 479.23 
194 477.00 476.90 476.80 476.75 476.70 476.61 476.51 
195 474.28 474.18 474.08 474.03 473.98 473.88 473.78 
196 471.55 471.45 471.36 471.31 471.26 471.16 471.06 
197 468.83 468.73 468.63 468.58 468.53 468.43 468.33 
198 466.10 466.00 465.90 465.85 465.80 465.70 465.60 
199 463.37 463.27 463.17 463.12 463.07 462.97 462.87 

 
 

Table - Deviation in the ULVS column average wavelength scale (in nm) with optics 
temperature (from 160ºK to 260ºK) from the value at 210ºK (by row). 
Row 260 240 220 200 180 160 

0 -0.146 -0.088 -0.029 0.029 0.088 0.146 
1 -0.146 -0.088 -0.029 0.029 0.088 0.146 
2 -0.147 -0.088 -0.029 0.029 0.088 0.147 
3 -0.147 -0.088 -0.029 0.029 0.088 0.147 
4 -0.147 -0.088 -0.029 0.029 0.088 0.147 
5 -0.148 -0.089 -0.030 0.030 0.089 0.148 
6 -0.148 -0.089 -0.030 0.030 0.089 0.148 
7 -0.148 -0.089 -0.030 0.030 0.089 0.148 
8 -0.148 -0.089 -0.030 0.030 0.089 0.148 
9 -0.149 -0.089 -0.030 0.030 0.089 0.149 

10 -0.149 -0.089 -0.030 0.030 0.089 0.149 
11 -0.149 -0.090 -0.030 0.030 0.090 0.149 
12 -0.150 -0.090 -0.030 0.030 0.090 0.150 
13 -0.150 -0.090 -0.030 0.030 0.090 0.150 
14 -0.150 -0.090 -0.030 0.030 0.090 0.150 
15 -0.150 -0.090 -0.030 0.030 0.090 0.150 
16 -0.151 -0.090 -0.030 0.030 0.090 0.151 
17 -0.151 -0.091 -0.030 0.030 0.091 0.151 



 

DISR - C. See 35 of 48 9/28/2012 

Row 260 240 220 200 180 160 
18 -0.151 -0.091 -0.030 0.030 0.091 0.151 
19 -0.152 -0.091 -0.030 0.030 0.091 0.152 
20 -0.152 -0.091 -0.030 0.030 0.091 0.152 
21 -0.152 -0.091 -0.030 0.030 0.091 0.152 
22 -0.153 -0.092 -0.031 0.031 0.092 0.153 
23 -0.153 -0.092 -0.031 0.031 0.092 0.153 
24 -0.153 -0.092 -0.031 0.031 0.092 0.153 
25 -0.154 -0.092 -0.031 0.031 0.092 0.154 
26 -0.154 -0.092 -0.031 0.031 0.092 0.154 
27 -0.154 -0.093 -0.031 0.031 0.093 0.154 
28 -0.155 -0.093 -0.031 0.031 0.093 0.155 
29 -0.155 -0.093 -0.031 0.031 0.093 0.155 
30 -0.155 -0.093 -0.031 0.031 0.093 0.155 
31 -0.156 -0.093 -0.031 0.031 0.093 0.156 
32 -0.156 -0.094 -0.031 0.031 0.094 0.156 
33 -0.156 -0.094 -0.031 0.031 0.094 0.156 
34 -0.157 -0.094 -0.031 0.031 0.094 0.157 
35 -0.157 -0.094 -0.031 0.031 0.094 0.157 
36 -0.157 -0.094 -0.031 0.031 0.094 0.157 
37 -0.158 -0.095 -0.032 0.032 0.095 0.158 
38 -0.158 -0.095 -0.032 0.032 0.095 0.158 
39 -0.158 -0.095 -0.032 0.032 0.095 0.158 
40 -0.159 -0.095 -0.032 0.032 0.095 0.159 
41 -0.159 -0.096 -0.032 0.032 0.096 0.159 
42 -0.160 -0.096 -0.032 0.032 0.096 0.160 
43 -0.160 -0.096 -0.032 0.032 0.096 0.160 
44 -0.160 -0.096 -0.032 0.032 0.096 0.160 
45 -0.161 -0.096 -0.032 0.032 0.096 0.161 
46 -0.161 -0.097 -0.032 0.032 0.097 0.161 
47 -0.161 -0.097 -0.032 0.032 0.097 0.161 
48 -0.162 -0.097 -0.032 0.032 0.097 0.162 
49 -0.162 -0.097 -0.032 0.032 0.097 0.162 
50 -0.163 -0.098 -0.033 0.033 0.098 0.163 
51 -0.163 -0.098 -0.033 0.033 0.098 0.163 
52 -0.163 -0.098 -0.033 0.033 0.098 0.163 
53 -0.164 -0.098 -0.033 0.033 0.098 0.164 
54 -0.164 -0.099 -0.033 0.033 0.099 0.164 
55 -0.165 -0.099 -0.033 0.033 0.099 0.165 
56 -0.165 -0.099 -0.033 0.033 0.099 0.165 
57 -0.165 -0.099 -0.033 0.033 0.099 0.165 
58 -0.166 -0.100 -0.033 0.033 0.100 0.166 
59 -0.166 -0.100 -0.033 0.033 0.100 0.166 
60 -0.167 -0.100 -0.033 0.033 0.100 0.167 
61 -0.167 -0.100 -0.033 0.033 0.100 0.167 
62 -0.168 -0.101 -0.034 0.034 0.101 0.168 
63 -0.168 -0.101 -0.034 0.034 0.101 0.168 
64 -0.168 -0.101 -0.034 0.034 0.101 0.168 
65 -0.169 -0.101 -0.034 0.034 0.101 0.169 



 

DISR - C. See 36 of 48 9/28/2012 

Row 260 240 220 200 180 160 
66 -0.169 -0.102 -0.034 0.034 0.102 0.169 
67 -0.170 -0.102 -0.034 0.034 0.102 0.170 
68 -0.170 -0.102 -0.034 0.034 0.102 0.170 
69 -0.171 -0.102 -0.034 0.034 0.102 0.171 
70 -0.171 -0.103 -0.034 0.034 0.103 0.171 
71 -0.171 -0.103 -0.034 0.034 0.103 0.171 
72 -0.172 -0.103 -0.034 0.034 0.103 0.172 
73 -0.172 -0.103 -0.034 0.034 0.103 0.172 
74 -0.173 -0.104 -0.035 0.035 0.104 0.173 
75 -0.173 -0.104 -0.035 0.035 0.104 0.173 
76 -0.174 -0.104 -0.035 0.035 0.104 0.174 
77 -0.174 -0.105 -0.035 0.035 0.105 0.174 
78 -0.175 -0.105 -0.035 0.035 0.105 0.175 
79 -0.175 -0.105 -0.035 0.035 0.105 0.175 
80 -0.176 -0.105 -0.035 0.035 0.105 0.176 
81 -0.176 -0.106 -0.035 0.035 0.106 0.176 
82 -0.177 -0.106 -0.035 0.035 0.106 0.177 
83 -0.177 -0.106 -0.035 0.035 0.106 0.177 
84 -0.178 -0.107 -0.036 0.036 0.107 0.178 
85 -0.178 -0.107 -0.036 0.036 0.107 0.178 
86 -0.179 -0.107 -0.036 0.036 0.107 0.179 
87 -0.179 -0.107 -0.036 0.036 0.107 0.179 
88 -0.180 -0.108 -0.036 0.036 0.108 0.180 
89 -0.180 -0.108 -0.036 0.036 0.108 0.180 
90 -0.181 -0.108 -0.036 0.036 0.108 0.181 
91 -0.181 -0.109 -0.036 0.036 0.109 0.181 
92 -0.182 -0.109 -0.036 0.036 0.109 0.182 
93 -0.182 -0.109 -0.036 0.036 0.109 0.182 
94 -0.183 -0.110 -0.037 0.037 0.110 0.183 
95 -0.183 -0.110 -0.037 0.037 0.110 0.183 
96 -0.184 -0.110 -0.037 0.037 0.110 0.184 
97 -0.184 -0.110 -0.037 0.037 0.110 0.184 
98 -0.185 -0.111 -0.037 0.037 0.111 0.185 
99 -0.185 -0.111 -0.037 0.037 0.111 0.185 

100 -0.186 -0.111 -0.037 0.037 0.111 0.186 
101 -0.186 -0.112 -0.037 0.037 0.112 0.186 
102 -0.187 -0.112 -0.037 0.037 0.112 0.187 
103 -0.187 -0.112 -0.037 0.037 0.112 0.187 
104 -0.188 -0.113 -0.038 0.038 0.113 0.188 
105 -0.188 -0.113 -0.038 0.038 0.113 0.188 
106 -0.189 -0.113 -0.038 0.038 0.113 0.189 
107 -0.189 -0.114 -0.038 0.038 0.114 0.189 
108 -0.190 -0.114 -0.038 0.038 0.114 0.190 
109 -0.190 -0.114 -0.038 0.038 0.114 0.190 
110 -0.191 -0.115 -0.038 0.038 0.115 0.191 
111 -0.192 -0.115 -0.038 0.038 0.115 0.192 
112 -0.192 -0.115 -0.038 0.038 0.115 0.192 
113 -0.193 -0.116 -0.039 0.039 0.116 0.193 
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Row 260 240 220 200 180 160 
114 -0.193 -0.116 -0.039 0.039 0.116 0.193 
115 -0.194 -0.116 -0.039 0.039 0.116 0.194 
116 -0.194 -0.117 -0.039 0.039 0.117 0.194 
117 -0.195 -0.117 -0.039 0.039 0.117 0.195 
118 -0.195 -0.117 -0.039 0.039 0.117 0.195 
119 -0.196 -0.118 -0.039 0.039 0.118 0.196 
120 -0.197 -0.118 -0.039 0.039 0.118 0.197 
121 -0.197 -0.118 -0.039 0.039 0.118 0.197 
122 -0.198 -0.119 -0.040 0.040 0.119 0.198 
123 -0.198 -0.119 -0.040 0.040 0.119 0.198 
124 -0.199 -0.119 -0.040 0.040 0.119 0.199 
125 -0.200 -0.120 -0.040 0.040 0.120 0.200 
126 -0.200 -0.120 -0.040 0.040 0.120 0.200 
127 -0.201 -0.120 -0.040 0.040 0.120 0.201 
128 -0.201 -0.121 -0.040 0.040 0.121 0.201 
129 -0.202 -0.121 -0.040 0.040 0.121 0.202 
130 -0.203 -0.122 -0.041 0.041 0.122 0.203 
131 -0.203 -0.122 -0.041 0.041 0.122 0.203 
132 -0.204 -0.122 -0.041 0.041 0.122 0.204 
133 -0.204 -0.123 -0.041 0.041 0.123 0.204 
134 -0.205 -0.123 -0.041 0.041 0.123 0.205 
135 -0.206 -0.123 -0.041 0.041 0.123 0.206 
136 -0.206 -0.124 -0.041 0.041 0.124 0.206 
137 -0.207 -0.124 -0.041 0.041 0.124 0.207 
138 -0.207 -0.124 -0.041 0.041 0.124 0.207 
139 -0.208 -0.125 -0.042 0.042 0.125 0.208 
140 -0.209 -0.125 -0.042 0.042 0.125 0.209 
141 -0.209 -0.126 -0.042 0.042 0.126 0.209 
142 -0.210 -0.126 -0.042 0.042 0.126 0.210 
143 -0.211 -0.126 -0.042 0.042 0.126 0.211 
144 -0.211 -0.127 -0.042 0.042 0.127 0.211 
145 -0.212 -0.127 -0.042 0.042 0.127 0.212 
146 -0.213 -0.128 -0.043 0.043 0.128 0.213 
147 -0.213 -0.128 -0.043 0.043 0.128 0.213 
148 -0.214 -0.128 -0.043 0.043 0.128 0.214 
149 -0.214 -0.129 -0.043 0.043 0.129 0.214 
150 -0.215 -0.129 -0.043 0.043 0.129 0.215 
151 -0.216 -0.129 -0.043 0.043 0.129 0.216 
152 -0.216 -0.130 -0.043 0.043 0.130 0.216 
153 -0.217 -0.130 -0.043 0.043 0.130 0.217 
154 -0.218 -0.131 -0.044 0.044 0.131 0.218 
155 -0.218 -0.131 -0.044 0.044 0.131 0.218 
156 -0.219 -0.131 -0.044 0.044 0.131 0.219 
157 -0.220 -0.132 -0.044 0.044 0.132 0.220 
158 -0.220 -0.132 -0.044 0.044 0.132 0.220 
159 -0.221 -0.133 -0.044 0.044 0.133 0.221 
160 -0.222 -0.133 -0.044 0.044 0.133 0.222 
161 -0.223 -0.134 -0.045 0.045 0.134 0.223 
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Row 260 240 220 200 180 160 
162 -0.223 -0.134 -0.045 0.045 0.134 0.223 
163 -0.224 -0.134 -0.045 0.045 0.134 0.224 
164 -0.225 -0.135 -0.045 0.045 0.135 0.225 
165 -0.225 -0.135 -0.045 0.045 0.135 0.225 
166 -0.226 -0.136 -0.045 0.045 0.136 0.226 
167 -0.227 -0.136 -0.045 0.045 0.136 0.227 
168 -0.227 -0.136 -0.045 0.045 0.136 0.227 
169 -0.228 -0.137 -0.046 0.046 0.137 0.228 
170 -0.229 -0.137 -0.046 0.046 0.137 0.229 
171 -0.229 -0.138 -0.046 0.046 0.138 0.229 
172 -0.230 -0.138 -0.046 0.046 0.138 0.230 
173 -0.231 -0.139 -0.046 0.046 0.139 0.231 
174 -0.232 -0.139 -0.046 0.046 0.139 0.232 
175 -0.232 -0.139 -0.046 0.046 0.139 0.232 
176 -0.233 -0.140 -0.047 0.047 0.140 0.233 
177 -0.234 -0.140 -0.047 0.047 0.140 0.234 
178 -0.235 -0.141 -0.047 0.047 0.141 0.235 
179 -0.235 -0.141 -0.047 0.047 0.141 0.235 
180 -0.236 -0.142 -0.047 0.047 0.142 0.236 
181 -0.237 -0.142 -0.047 0.047 0.142 0.237 
182 -0.237 -0.142 -0.047 0.047 0.142 0.237 
183 -0.238 -0.143 -0.048 0.048 0.143 0.238 
184 -0.239 -0.143 -0.048 0.048 0.143 0.239 
185 -0.240 -0.144 -0.048 0.048 0.144 0.240 
186 -0.240 -0.144 -0.048 0.048 0.144 0.240 
187 -0.241 -0.145 -0.048 0.048 0.145 0.241 
188 -0.242 -0.145 -0.048 0.048 0.145 0.242 
189 -0.243 -0.146 -0.049 0.049 0.146 0.243 
190 -0.243 -0.146 -0.049 0.049 0.146 0.243 
191 -0.244 -0.147 -0.049 0.049 0.147 0.244 
192 -0.245 -0.147 -0.049 0.049 0.147 0.245 
193 -0.246 -0.147 -0.049 0.049 0.147 0.246 
194 -0.247 -0.148 -0.049 0.049 0.148 0.247 
195 -0.247 -0.148 -0.049 0.049 0.148 0.247 
196 -0.248 -0.149 -0.050 0.050 0.149 0.248 
197 -0.249 -0.149 -0.050 0.050 0.149 0.249 
198 -0.250 -0.150 -0.050 0.050 0.150 0.250 
199 -0.250 -0.150 -0.050 0.050 0.150 0.250 
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ULVS Wavelength Scale - Variation from 210ºK
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Figure - A plot of the values in the preceding table (wavelength variation with DISR 
optics temperature). 
 
Table - The wavelengths corresponding to each ULIS pixel at 210ºK 
Row\Col. 0 1 2 3 4 5 6 7 

0 966.97 966.87 966.77 966.67 966.57 966.47 966.37 966.27 
1 964.64 964.54 964.44 964.34 964.24 964.14 964.04 963.94 
2 962.31 962.21 962.11 962.01 961.91 961.81 961.71 961.61 
3 959.97 959.87 959.77 959.67 959.58 959.48 959.38 959.28 
4 957.64 957.54 957.44 957.34 957.24 957.14 957.04 956.94 
5 955.30 955.20 955.10 955.00 954.90 954.80 954.70 954.60 
6 952.96 952.86 952.76 952.66 952.56 952.46 952.36 952.26 
7 950.62 950.52 950.42 950.32 950.22 950.12 950.02 949.92 
8 948.27 948.17 948.07 947.98 947.88 947.78 947.68 947.58 
9 945.93 945.83 945.73 945.63 945.53 945.43 945.33 945.23 

10 943.58 943.48 943.38 943.28 943.18 943.08 942.98 942.88 
11 941.23 941.13 941.03 940.93 940.83 940.73 940.63 940.53 
12 938.88 938.78 938.68 938.58 938.48 938.38 938.28 938.18 
13 936.52 936.43 936.33 936.23 936.13 936.03 935.93 935.83 
14 934.17 934.07 933.97 933.87 933.77 933.67 933.57 933.47 
15 931.81 931.71 931.61 931.51 931.41 931.31 931.21 931.11 
16 929.45 929.35 929.25 929.15 929.05 928.95 928.85 928.75 
17 927.09 926.99 926.89 926.79 926.69 926.59 926.49 926.39 
18 924.73 924.63 924.53 924.43 924.33 924.23 924.13 924.02 
19 922.36 922.26 922.16 922.06 921.96 921.86 921.76 921.66 
20 919.99 919.89 919.79 919.69 919.59 919.49 919.39 919.29 
21 917.62 917.52 917.42 917.32 917.22 917.12 917.02 916.92 
22 915.25 915.15 915.05 914.95 914.85 914.75 914.65 914.55 
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23 912.88 912.78 912.68 912.58 912.47 912.37 912.27 912.17 
24 910.50 910.40 910.30 910.20 910.10 910.00 909.90 909.79 
25 908.12 908.02 907.92 907.82 907.72 907.62 907.52 907.42 
26 905.75 905.64 905.54 905.44 905.34 905.24 905.14 905.03 
27 903.36 903.26 903.16 903.06 902.96 902.85 902.75 902.65 
28 900.98 900.88 900.78 900.67 900.57 900.47 900.37 900.27 
29 898.59 898.49 898.39 898.29 898.19 898.08 897.98 897.88 
30 896.21 896.10 896.00 895.90 895.80 895.69 895.59 895.49 
31 893.82 893.71 893.61 893.51 893.41 893.30 893.20 893.10 
32 891.43 891.32 891.22 891.12 891.01 890.91 890.81 890.71 
33 889.03 888.93 888.83 888.72 888.62 888.52 888.41 888.31 
34 886.64 886.53 886.43 886.33 886.22 886.12 886.02 885.91 
35 884.24 884.13 884.03 883.93 883.82 883.72 883.62 883.51 
36 881.84 881.73 881.63 881.53 881.42 881.32 881.22 881.11 
37 879.44 879.33 879.23 879.12 879.02 878.92 878.81 878.71 
38 877.03 876.93 876.82 876.72 876.62 876.51 876.41 876.30 
39 874.63 874.52 874.42 874.31 874.21 874.10 874.00 873.90 
40 872.22 872.12 872.01 871.91 871.80 871.70 871.59 871.49 
41 869.81 869.71 869.60 869.49 869.39 869.28 869.18 869.07 
42 867.40 867.29 867.19 867.08 866.98 866.87 866.77 866.66 
43 864.98 864.88 864.77 864.67 864.56 864.46 864.35 864.24 
44 862.57 862.46 862.36 862.25 862.14 862.04 861.93 861.83 
45 860.15 860.05 859.94 859.83 859.73 859.62 859.51 859.41 
46 857.73 857.63 857.52 857.41 857.30 857.20 857.09 856.98 
47 855.31 855.20 855.10 854.99 854.88 854.77 854.67 854.56 
48 852.89 852.78 852.67 852.56 852.46 852.35 852.24 852.13 
49 850.46 850.35 850.25 850.14 850.03 849.92 849.81 849.71 
50 848.03 847.93 847.82 847.71 847.60 847.49 847.38 847.28 
51 845.60 845.50 845.39 845.28 845.17 845.06 844.95 844.84 
52 843.17 843.06 842.95 842.85 842.74 842.63 842.52 842.41 
53 840.74 840.63 840.52 840.41 840.30 840.19 840.08 839.97 
54 838.30 838.19 838.08 837.97 837.86 837.75 837.64 837.53 
55 835.87 835.76 835.64 835.53 835.42 835.31 835.20 835.09 
56 833.43 833.31 833.20 833.09 832.98 832.87 832.76 832.65 
57 830.98 830.87 830.76 830.65 830.54 830.43 830.32 830.21 
58 828.54 828.43 828.32 828.21 828.09 827.98 827.87 827.76 
59 826.09 825.98 825.87 825.76 825.65 825.54 825.42 825.31 
60 823.65 823.53 823.42 823.31 823.20 823.09 822.97 822.86 
61 821.20 821.08 820.97 820.86 820.75 820.63 820.52 820.41 
62 818.75 818.63 818.52 818.41 818.29 818.18 818.07 817.95 
63 816.29 816.18 816.06 815.95 815.84 815.72 815.61 815.50 
64 813.84 813.72 813.61 813.49 813.38 813.27 813.15 813.04 
65 811.38 811.26 811.15 811.04 810.92 810.81 810.69 810.58 
66 808.92 808.80 808.69 808.57 808.46 808.34 808.23 808.11 
67 806.46 806.34 806.23 806.11 806.00 805.88 805.76 805.65 
68 803.99 803.88 803.76 803.65 803.53 803.41 803.30 803.18 
69 801.53 801.41 801.30 801.18 801.06 800.95 800.83 800.71 
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70 799.06 798.94 798.83 798.71 798.59 798.48 798.36 798.24 
71 796.59 796.47 796.36 796.24 796.12 796.00 795.89 795.77 
72 794.12 794.00 793.88 793.77 793.65 793.53 793.41 793.29 
73 791.65 791.53 791.41 791.29 791.17 791.05 790.93 790.82 
74 789.17 789.05 788.93 788.81 788.69 788.57 788.46 788.34 
75 786.69 786.57 786.45 786.33 786.21 786.09 785.97 785.86 
76 784.21 784.09 783.97 783.85 783.73 783.61 783.49 783.37 
77 781.73 781.61 781.49 781.37 781.25 781.13 781.01 780.89 
78 779.25 779.13 779.00 778.88 778.76 778.64 778.52 778.40 
79 776.76 776.64 776.52 776.40 776.27 776.15 776.03 775.91 
80 774.27 774.15 774.03 773.91 773.78 773.66 773.54 773.42 
81 771.78 771.66 771.54 771.42 771.29 771.17 771.05 770.92 
82 769.29 769.17 769.05 768.92 768.80 768.68 768.55 768.43 
83 766.80 766.67 766.55 766.43 766.30 766.18 766.05 765.93 
84 764.30 764.18 764.05 763.93 763.80 763.68 763.56 763.43 
85 761.81 761.68 761.56 761.43 761.30 761.18 761.05 760.93 
86 759.31 759.18 759.05 758.93 758.80 758.68 758.55 758.42 
87 756.80 756.68 756.55 756.42 756.30 756.17 756.05 755.92 
88 754.30 754.17 754.05 753.92 753.79 753.66 753.54 753.41 
89 751.80 751.67 751.54 751.41 751.28 751.16 751.03 750.90 
90 749.29 749.16 749.03 748.90 748.77 748.65 748.52 748.39 
91 746.78 746.65 746.52 746.39 746.26 746.13 746.00 745.87 
92 744.27 744.14 744.01 743.88 743.75 743.62 743.49 743.36 
93 741.75 741.62 741.49 741.36 741.23 741.10 740.97 740.84 
94 739.24 739.11 738.97 738.84 738.71 738.58 738.45 738.32 
95 736.72 736.59 736.46 736.32 736.19 736.06 735.93 735.80 
96 734.20 734.07 733.93 733.80 733.67 733.54 733.40 733.27 
97 731.68 731.54 731.41 731.28 731.15 731.01 730.88 730.75 
98 729.15 729.02 728.89 728.75 728.62 728.48 728.35 728.22 
99 726.63 726.49 726.36 726.22 726.09 725.96 725.82 725.69 

100 724.10 723.97 723.83 723.70 723.56 723.42 723.29 723.15 
101 721.57 721.44 721.30 721.16 721.03 720.89 720.76 720.62 
102 719.04 718.90 718.77 718.63 718.49 718.36 718.22 718.08 
103 716.51 716.37 716.23 716.09 715.96 715.82 715.68 715.54 
104 713.97 713.83 713.69 713.56 713.42 713.28 713.14 713.00 
105 711.43 711.29 711.15 711.02 710.88 710.74 710.60 710.46 
106 708.89 708.75 708.61 708.47 708.33 708.19 708.05 707.91 
107 706.35 706.21 706.07 705.93 705.79 705.65 705.51 705.37 
108 703.81 703.67 703.53 703.38 703.24 703.10 702.96 702.82 
109 701.26 701.12 700.98 700.84 700.69 700.55 700.41 700.27 
110 698.71 698.57 698.43 698.29 698.14 698.00 697.86 697.71 
111 696.17 696.02 695.88 695.73 695.59 695.45 695.30 695.16 
112 693.61 693.47 693.32 693.18 693.04 692.89 692.75 692.60 
113 691.06 690.91 690.77 690.62 690.48 690.33 690.19 690.04 
114 688.50 688.36 688.21 688.07 687.92 687.77 687.63 687.48 
115 685.95 685.80 685.65 685.51 685.36 685.21 685.06 684.92 
116 683.39 683.24 683.09 682.94 682.80 682.65 682.50 682.35 
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117 680.83 680.68 680.53 680.38 680.23 680.08 679.93 679.78 
118 678.26 678.11 677.96 677.81 677.66 677.51 677.36 677.22 
119 675.70 675.55 675.40 675.25 675.09 674.94 674.79 674.64 
120 673.13 672.98 672.83 672.67 672.52 672.37 672.22 672.07 
121 670.56 670.41 670.25 670.10 669.95 669.80 669.65 669.49 
122 667.99 667.83 667.68 667.53 667.38 667.22 667.07 666.92 
123 665.41 665.26 665.11 664.95 664.80 664.64 664.49 664.34 
124 662.84 662.68 662.53 662.37 662.22 662.06 661.91 661.75 
125 660.26 660.10 659.95 659.79 659.64 659.48 659.33 659.17 
126 657.68 657.52 657.37 657.21 657.05 656.90 656.74 656.59 
127 655.10 654.94 654.78 654.63 654.47 654.31 654.15 654.00 
128 652.52 652.36 652.20 652.04 651.88 651.72 651.57 651.41 
129 649.93 649.77 649.61 649.45 649.29 649.13 648.97 648.81 
130 647.34 647.18 647.02 646.86 646.70 646.54 646.38 646.22 
131 644.75 644.59 644.43 644.27 644.11 643.95 643.79 643.62 
132 642.16 642.00 641.84 641.67 641.51 641.35 641.19 641.03 
133 639.57 639.40 639.24 639.08 638.92 638.75 638.59 638.43 
134 636.97 636.81 636.64 636.48 636.32 636.15 635.99 635.82 
135 634.37 634.21 634.04 633.88 633.71 633.55 633.38 633.22 
136 631.77 631.61 631.44 631.28 631.11 630.94 630.78 630.61 
137 629.17 629.01 628.84 628.67 628.51 628.34 628.17 628.00 
138 626.57 626.40 626.23 626.07 625.90 625.73 625.56 625.39 
139 623.96 623.79 623.63 623.46 623.29 623.12 622.95 622.78 
140 621.36 621.19 621.02 620.85 620.68 620.51 620.34 620.17 
141 618.75 618.58 618.40 618.23 618.06 617.89 617.72 617.55 
142 616.13 615.96 615.79 615.62 615.45 615.27 615.10 614.93 
143 613.52 613.35 613.18 613.00 612.83 612.66 612.48 612.31 
144 610.91 610.73 610.56 610.38 610.21 610.04 609.86 609.69 
145 608.29 608.11 607.94 607.76 607.59 607.41 607.24 607.06 
146 605.67 605.49 605.32 605.14 604.96 604.79 604.61 604.44 
147 603.05 602.87 602.69 602.52 602.34 602.16 601.98 601.81 
148 600.42 600.24 600.07 599.89 599.71 599.53 599.35 599.18 
149 597.80 597.62 597.44 597.26 597.08 596.90 596.72 596.54 
150 595.17 594.99 594.81 594.63 594.45 594.27 594.09 593.91 
151 592.54 592.36 592.18 592.00 591.81 591.63 591.45 591.27 
152 589.91 589.73 589.54 589.36 589.18 589.00 588.81 588.63 
153 587.27 587.09 586.91 586.72 586.54 586.36 586.17 585.99 
154 584.64 584.45 584.27 584.09 583.90 583.72 583.53 583.35 
155 582.00 581.82 581.63 581.44 581.26 581.07 580.89 580.70 
156 579.36 579.17 578.99 578.80 578.61 578.43 578.24 578.05 
157 576.72 576.53 576.34 576.16 575.97 575.78 575.59 575.40 
158 574.08 573.89 573.70 573.51 573.32 573.13 572.94 572.75 
159 571.43 571.24 571.05 570.86 570.67 570.48 570.29 570.10 
160 568.78 568.59 568.40 568.21 568.02 567.83 567.63 567.44 
161 566.13 565.94 565.75 565.56 565.36 565.17 564.98 564.79 
162 563.48 563.29 563.09 562.90 562.71 562.51 562.32 562.13 
163 560.83 560.63 560.44 560.24 560.05 559.85 559.66 559.46 
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164 558.17 557.98 557.78 557.58 557.39 557.19 557.00 556.80 
165 555.52 555.32 555.12 554.92 554.73 554.53 554.33 554.13 
166 552.86 552.66 552.46 552.26 552.06 551.86 551.66 551.47 
167 550.19 549.99 549.79 549.59 549.40 549.20 549.00 548.80 
168 547.53 547.33 547.13 546.93 546.73 546.53 546.33 546.12 
169 544.86 544.66 544.46 544.26 544.06 543.85 543.65 543.45 
170 542.20 541.99 541.79 541.59 541.38 541.18 540.98 540.77 
171 539.53 539.32 539.12 538.91 538.71 538.50 538.30 538.10 
172 536.86 536.65 536.44 536.24 536.03 535.83 535.62 535.42 
173 534.18 533.98 533.77 533.56 533.35 533.15 532.94 532.73 
174 531.51 531.30 531.09 530.88 530.67 530.47 530.26 530.05 
175 528.83 528.62 528.41 528.20 527.99 527.78 527.57 527.36 
176 526.15 525.94 525.73 525.52 525.31 525.10 524.88 524.67 
177 523.47 523.26 523.04 522.83 522.62 522.41 522.20 521.98 
178 520.78 520.57 520.36 520.14 519.93 519.72 519.50 519.29 
179 518.10 517.88 517.67 517.45 517.24 517.03 516.81 516.60 
180 515.41 515.20 514.98 514.76 514.55 514.33 514.12 513.90 
181 512.72 512.50 512.29 512.07 511.85 511.64 511.42 511.20 
182 510.03 509.81 509.59 509.37 509.16 508.94 508.72 508.50 
183 507.34 507.12 506.90 506.68 506.46 506.24 506.02 505.80 
184 504.64 504.42 504.20 503.98 503.76 503.54 503.31 503.09 
185 501.94 501.72 501.50 501.28 501.05 500.83 500.61 500.39 
186 499.24 499.02 498.80 498.57 498.35 498.12 497.90 497.68 
187 496.54 496.32 496.09 495.87 495.64 495.42 495.19 494.97 
188 493.84 493.61 493.39 493.16 492.93 492.71 492.48 492.25 
189 491.13 490.90 490.68 490.45 490.22 489.99 489.77 489.54 
190 488.42 488.20 487.97 487.74 487.51 487.28 487.05 486.82 
191 485.72 485.48 485.25 485.02 484.79 484.56 484.33 484.10 
192 483.00 482.77 482.54 482.31 482.08 481.84 481.61 481.38 
193 480.29 480.06 479.82 479.59 479.36 479.12 478.89 478.66 
194 477.57 477.34 477.11 476.87 476.64 476.40 476.17 475.93 
195 474.86 474.62 474.38 474.15 473.91 473.68 473.44 473.20 
196 472.14 471.90 471.66 471.42 471.19 470.95 470.71 470.47 
197 469.42 469.18 468.94 468.70 468.46 468.22 467.98 467.74 
198 466.69 466.45 466.21 465.97 465.73 465.49 465.25 465.01 
199 463.97 463.72 463.48 463.24 463.00 462.76 462.52 462.27 

 
 
 
Table - The wavelength shear across the 8 ULVS columns.  This table presents the 
offset from the column average wavelength for each ULVS pixel (in nanometers).  These 
offsets can be used to determine the wavelength corresponding to any ULVS pixel once 
the column average has been calculated (as above). 
Row\Col. 0 1 2 3 4 5 6 7 

0 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
1 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
2 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
3 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
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4 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
5 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
6 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
7 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
8 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
9 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 

10 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
11 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
12 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
13 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
14 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
15 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
16 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
17 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
18 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
19 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
20 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
21 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
22 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
23 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
24 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
25 -0.35 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.35 
26 -0.36 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.36 
27 -0.36 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.36 
28 -0.36 -0.25 -0.15 -0.05 0.05 0.15 0.25 0.36 
29 -0.36 -0.26 -0.15 -0.05 0.05 0.15 0.26 0.36 
30 -0.36 -0.26 -0.15 -0.05 0.05 0.15 0.26 0.36 
31 -0.36 -0.26 -0.15 -0.05 0.05 0.15 0.26 0.36 
32 -0.36 -0.26 -0.15 -0.05 0.05 0.15 0.26 0.36 
33 -0.36 -0.26 -0.15 -0.05 0.05 0.15 0.26 0.36 
34 -0.36 -0.26 -0.15 -0.05 0.05 0.15 0.26 0.36 
35 -0.36 -0.26 -0.16 -0.05 0.05 0.16 0.26 0.36 
36 -0.36 -0.26 -0.16 -0.05 0.05 0.16 0.26 0.36 
37 -0.36 -0.26 -0.16 -0.05 0.05 0.16 0.26 0.36 
38 -0.37 -0.26 -0.16 -0.05 0.05 0.16 0.26 0.37 
39 -0.37 -0.26 -0.16 -0.05 0.05 0.16 0.26 0.37 
40 -0.37 -0.26 -0.16 -0.05 0.05 0.16 0.26 0.37 
41 -0.37 -0.26 -0.16 -0.05 0.05 0.16 0.26 0.37 
42 -0.37 -0.26 -0.16 -0.05 0.05 0.16 0.26 0.37 
43 -0.37 -0.26 -0.16 -0.05 0.05 0.16 0.26 0.37 
44 -0.37 -0.27 -0.16 -0.05 0.05 0.16 0.27 0.37 
45 -0.37 -0.27 -0.16 -0.05 0.05 0.16 0.27 0.37 
46 -0.37 -0.27 -0.16 -0.05 0.05 0.16 0.27 0.37 
47 -0.38 -0.27 -0.16 -0.05 0.05 0.16 0.27 0.38 
48 -0.38 -0.27 -0.16 -0.05 0.05 0.16 0.27 0.38 
49 -0.38 -0.27 -0.16 -0.05 0.05 0.16 0.27 0.38 
50 -0.38 -0.27 -0.16 -0.05 0.05 0.16 0.27 0.38 
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51 -0.38 -0.27 -0.16 -0.05 0.05 0.16 0.27 0.38 
52 -0.38 -0.27 -0.16 -0.05 0.05 0.16 0.27 0.38 
53 -0.38 -0.27 -0.16 -0.05 0.05 0.16 0.27 0.38 
54 -0.38 -0.27 -0.16 -0.05 0.05 0.16 0.27 0.38 
55 -0.39 -0.28 -0.17 -0.06 0.06 0.17 0.28 0.39 
56 -0.39 -0.28 -0.17 -0.06 0.06 0.17 0.28 0.39 
57 -0.39 -0.28 -0.17 -0.06 0.06 0.17 0.28 0.39 
58 -0.39 -0.28 -0.17 -0.06 0.06 0.17 0.28 0.39 
59 -0.39 -0.28 -0.17 -0.06 0.06 0.17 0.28 0.39 
60 -0.39 -0.28 -0.17 -0.06 0.06 0.17 0.28 0.39 
61 -0.39 -0.28 -0.17 -0.06 0.06 0.17 0.28 0.39 
62 -0.40 -0.28 -0.17 -0.06 0.06 0.17 0.28 0.40 
63 -0.40 -0.28 -0.17 -0.06 0.06 0.17 0.28 0.40 
64 -0.40 -0.29 -0.17 -0.06 0.06 0.17 0.29 0.40 
65 -0.40 -0.29 -0.17 -0.06 0.06 0.17 0.29 0.40 
66 -0.40 -0.29 -0.17 -0.06 0.06 0.17 0.29 0.40 
67 -0.40 -0.29 -0.17 -0.06 0.06 0.17 0.29 0.40 
68 -0.41 -0.29 -0.17 -0.06 0.06 0.17 0.29 0.41 
69 -0.41 -0.29 -0.17 -0.06 0.06 0.17 0.29 0.41 
70 -0.41 -0.29 -0.18 -0.06 0.06 0.18 0.29 0.41 
71 -0.41 -0.29 -0.18 -0.06 0.06 0.18 0.29 0.41 
72 -0.41 -0.29 -0.18 -0.06 0.06 0.18 0.29 0.41 
73 -0.41 -0.30 -0.18 -0.06 0.06 0.18 0.30 0.41 
74 -0.42 -0.30 -0.18 -0.06 0.06 0.18 0.30 0.42 
75 -0.42 -0.30 -0.18 -0.06 0.06 0.18 0.30 0.42 
76 -0.42 -0.30 -0.18 -0.06 0.06 0.18 0.30 0.42 
77 -0.42 -0.30 -0.18 -0.06 0.06 0.18 0.30 0.42 
78 -0.42 -0.30 -0.18 -0.06 0.06 0.18 0.30 0.42 
79 -0.43 -0.30 -0.18 -0.06 0.06 0.18 0.30 0.43 
80 -0.43 -0.31 -0.18 -0.06 0.06 0.18 0.31 0.43 
81 -0.43 -0.31 -0.18 -0.06 0.06 0.18 0.31 0.43 
82 -0.43 -0.31 -0.19 -0.06 0.06 0.19 0.31 0.43 
83 -0.43 -0.31 -0.19 -0.06 0.06 0.19 0.31 0.43 
84 -0.44 -0.31 -0.19 -0.06 0.06 0.19 0.31 0.44 
85 -0.44 -0.31 -0.19 -0.06 0.06 0.19 0.31 0.44 
86 -0.44 -0.31 -0.19 -0.06 0.06 0.19 0.31 0.44 
87 -0.44 -0.32 -0.19 -0.06 0.06 0.19 0.32 0.44 
88 -0.45 -0.32 -0.19 -0.06 0.06 0.19 0.32 0.45 
89 -0.45 -0.32 -0.19 -0.06 0.06 0.19 0.32 0.45 
90 -0.45 -0.32 -0.19 -0.06 0.06 0.19 0.32 0.45 
91 -0.45 -0.32 -0.19 -0.06 0.06 0.19 0.32 0.45 
92 -0.45 -0.32 -0.19 -0.06 0.06 0.19 0.32 0.45 
93 -0.46 -0.33 -0.20 -0.07 0.07 0.20 0.33 0.46 
94 -0.46 -0.33 -0.20 -0.07 0.07 0.20 0.33 0.46 
95 -0.46 -0.33 -0.20 -0.07 0.07 0.20 0.33 0.46 
96 -0.46 -0.33 -0.20 -0.07 0.07 0.20 0.33 0.46 
97 -0.47 -0.33 -0.20 -0.07 0.07 0.20 0.33 0.47 
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98 -0.47 -0.33 -0.20 -0.07 0.07 0.20 0.33 0.47 
99 -0.47 -0.34 -0.20 -0.07 0.07 0.20 0.34 0.47 

100 -0.47 -0.34 -0.20 -0.07 0.07 0.20 0.34 0.47 
101 -0.48 -0.34 -0.20 -0.07 0.07 0.20 0.34 0.48 
102 -0.48 -0.34 -0.21 -0.07 0.07 0.21 0.34 0.48 
103 -0.48 -0.34 -0.21 -0.07 0.07 0.21 0.34 0.48 
104 -0.48 -0.35 -0.21 -0.07 0.07 0.21 0.35 0.48 
105 -0.49 -0.35 -0.21 -0.07 0.07 0.21 0.35 0.49 
106 -0.49 -0.35 -0.21 -0.07 0.07 0.21 0.35 0.49 
107 -0.49 -0.35 -0.21 -0.07 0.07 0.21 0.35 0.49 
108 -0.49 -0.35 -0.21 -0.07 0.07 0.21 0.35 0.49 
109 -0.50 -0.36 -0.21 -0.07 0.07 0.21 0.36 0.50 
110 -0.50 -0.36 -0.21 -0.07 0.07 0.21 0.36 0.50 
111 -0.50 -0.36 -0.22 -0.07 0.07 0.22 0.36 0.50 
112 -0.51 -0.36 -0.22 -0.07 0.07 0.22 0.36 0.51 
113 -0.51 -0.36 -0.22 -0.07 0.07 0.22 0.36 0.51 
114 -0.51 -0.37 -0.22 -0.07 0.07 0.22 0.37 0.51 
115 -0.51 -0.37 -0.22 -0.07 0.07 0.22 0.37 0.51 
116 -0.52 -0.37 -0.22 -0.07 0.07 0.22 0.37 0.52 
117 -0.52 -0.37 -0.22 -0.07 0.07 0.22 0.37 0.52 
118 -0.52 -0.37 -0.22 -0.07 0.07 0.22 0.37 0.52 
119 -0.53 -0.38 -0.23 -0.08 0.08 0.23 0.38 0.53 
120 -0.53 -0.38 -0.23 -0.08 0.08 0.23 0.38 0.53 
121 -0.53 -0.38 -0.23 -0.08 0.08 0.23 0.38 0.53 
122 -0.54 -0.38 -0.23 -0.08 0.08 0.23 0.38 0.54 
123 -0.54 -0.38 -0.23 -0.08 0.08 0.23 0.38 0.54 
124 -0.54 -0.39 -0.23 -0.08 0.08 0.23 0.39 0.54 
125 -0.54 -0.39 -0.23 -0.08 0.08 0.23 0.39 0.54 
126 -0.55 -0.39 -0.23 -0.08 0.08 0.23 0.39 0.55 
127 -0.55 -0.39 -0.24 -0.08 0.08 0.24 0.39 0.55 
128 -0.55 -0.40 -0.24 -0.08 0.08 0.24 0.40 0.55 
129 -0.56 -0.40 -0.24 -0.08 0.08 0.24 0.40 0.56 
130 -0.56 -0.40 -0.24 -0.08 0.08 0.24 0.40 0.56 
131 -0.56 -0.40 -0.24 -0.08 0.08 0.24 0.40 0.56 
132 -0.57 -0.41 -0.24 -0.08 0.08 0.24 0.41 0.57 
133 -0.57 -0.41 -0.24 -0.08 0.08 0.24 0.41 0.57 
134 -0.57 -0.41 -0.25 -0.08 0.08 0.25 0.41 0.57 
135 -0.58 -0.41 -0.25 -0.08 0.08 0.25 0.41 0.58 
136 -0.58 -0.41 -0.25 -0.08 0.08 0.25 0.41 0.58 
137 -0.58 -0.42 -0.25 -0.08 0.08 0.25 0.42 0.58 
138 -0.59 -0.42 -0.25 -0.08 0.08 0.25 0.42 0.59 
139 -0.59 -0.42 -0.25 -0.08 0.08 0.25 0.42 0.59 
140 -0.59 -0.42 -0.25 -0.08 0.08 0.25 0.42 0.59 
141 -0.60 -0.43 -0.26 -0.09 0.09 0.26 0.43 0.60 
142 -0.60 -0.43 -0.26 -0.09 0.09 0.26 0.43 0.60 
143 -0.61 -0.43 -0.26 -0.09 0.09 0.26 0.43 0.61 
144 -0.61 -0.43 -0.26 -0.09 0.09 0.26 0.43 0.61 
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145 -0.61 -0.44 -0.26 -0.09 0.09 0.26 0.44 0.61 
146 -0.62 -0.44 -0.26 -0.09 0.09 0.26 0.44 0.62 
147 -0.62 -0.44 -0.27 -0.09 0.09 0.27 0.44 0.62 
148 -0.62 -0.45 -0.27 -0.09 0.09 0.27 0.45 0.62 
149 -0.63 -0.45 -0.27 -0.09 0.09 0.27 0.45 0.63 
150 -0.63 -0.45 -0.27 -0.09 0.09 0.27 0.45 0.63 
151 -0.63 -0.45 -0.27 -0.09 0.09 0.27 0.45 0.63 
152 -0.64 -0.46 -0.27 -0.09 0.09 0.27 0.46 0.64 
153 -0.64 -0.46 -0.28 -0.09 0.09 0.28 0.46 0.64 
154 -0.65 -0.46 -0.28 -0.09 0.09 0.28 0.46 0.65 
155 -0.65 -0.46 -0.28 -0.09 0.09 0.28 0.46 0.65 
156 -0.65 -0.47 -0.28 -0.09 0.09 0.28 0.47 0.65 
157 -0.66 -0.47 -0.28 -0.09 0.09 0.28 0.47 0.66 
158 -0.66 -0.47 -0.28 -0.09 0.09 0.28 0.47 0.66 
159 -0.67 -0.48 -0.29 -0.10 0.10 0.29 0.48 0.67 
160 -0.67 -0.48 -0.29 -0.10 0.10 0.29 0.48 0.67 
161 -0.67 -0.48 -0.29 -0.10 0.10 0.29 0.48 0.67 
162 -0.68 -0.48 -0.29 -0.10 0.10 0.29 0.48 0.68 
163 -0.68 -0.49 -0.29 -0.10 0.10 0.29 0.49 0.68 
164 -0.69 -0.49 -0.29 -0.10 0.10 0.29 0.49 0.69 
165 -0.69 -0.49 -0.30 -0.10 0.10 0.30 0.49 0.69 
166 -0.69 -0.50 -0.30 -0.10 0.10 0.30 0.50 0.69 
167 -0.70 -0.50 -0.30 -0.10 0.10 0.30 0.50 0.70 
168 -0.70 -0.50 -0.30 -0.10 0.10 0.30 0.50 0.70 
169 -0.71 -0.51 -0.30 -0.10 0.10 0.30 0.51 0.71 
170 -0.71 -0.51 -0.30 -0.10 0.10 0.30 0.51 0.71 
171 -0.72 -0.51 -0.31 -0.10 0.10 0.31 0.51 0.72 
172 -0.72 -0.51 -0.31 -0.10 0.10 0.31 0.51 0.72 
173 -0.72 -0.52 -0.31 -0.10 0.10 0.31 0.52 0.72 
174 -0.73 -0.52 -0.31 -0.10 0.10 0.31 0.52 0.73 
175 -0.73 -0.52 -0.31 -0.10 0.10 0.31 0.52 0.73 
176 -0.74 -0.53 -0.32 -0.11 0.11 0.32 0.53 0.74 
177 -0.74 -0.53 -0.32 -0.11 0.11 0.32 0.53 0.74 
178 -0.75 -0.53 -0.32 -0.11 0.11 0.32 0.53 0.75 
179 -0.75 -0.54 -0.32 -0.11 0.11 0.32 0.54 0.75 
180 -0.76 -0.54 -0.32 -0.11 0.11 0.32 0.54 0.76 
181 -0.76 -0.54 -0.33 -0.11 0.11 0.33 0.54 0.76 
182 -0.76 -0.55 -0.33 -0.11 0.11 0.33 0.55 0.76 
183 -0.77 -0.55 -0.33 -0.11 0.11 0.33 0.55 0.77 
184 -0.77 -0.55 -0.33 -0.11 0.11 0.33 0.55 0.77 
185 -0.78 -0.56 -0.33 -0.11 0.11 0.33 0.56 0.78 
186 -0.78 -0.56 -0.34 -0.11 0.11 0.34 0.56 0.78 
187 -0.79 -0.56 -0.34 -0.11 0.11 0.34 0.56 0.79 
188 -0.79 -0.57 -0.34 -0.11 0.11 0.34 0.57 0.79 
189 -0.80 -0.57 -0.34 -0.11 0.11 0.34 0.57 0.80 
190 -0.80 -0.57 -0.34 -0.11 0.11 0.34 0.57 0.80 
191 -0.81 -0.58 -0.35 -0.12 0.12 0.35 0.58 0.81 
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192 -0.81 -0.58 -0.35 -0.12 0.12 0.35 0.58 0.81 
193 -0.82 -0.58 -0.35 -0.12 0.12 0.35 0.58 0.82 
194 -0.82 -0.59 -0.35 -0.12 0.12 0.35 0.59 0.82 
195 -0.83 -0.59 -0.35 -0.12 0.12 0.35 0.59 0.83 
196 -0.83 -0.59 -0.36 -0.12 0.12 0.36 0.59 0.83 
197 -0.84 -0.60 -0.36 -0.12 0.12 0.36 0.60 0.84 
198 -0.84 -0.60 -0.36 -0.12 0.12 0.36 0.60 0.84 
199 -0.85 -0.60 -0.36 -0.12 0.12 0.36 0.60 0.85 

 

ULVS Columnar Wavelength Variation from Mean (at 210ºK)
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Figure - Plot of the data in the preceding table. 
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Appendix 30 - Visible Spectrometer Spectral Resolution 
 

Table - This table presents the FWHM dispersion of each DLVS pixel at 210ºK (in nm). 
 

Col - 
Row 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

0 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.19 2.18 2.17 2.16 2.15 2.14 2.13 2.12 
1 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.19 2.18 2.17 2.16 2.15 2.14 2.13 2.12 
2 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.20 2.19 2.18 2.17 2.16 2.15 2.14 2.13 2.12 
3 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.20 2.19 2.18 2.17 2.16 2.15 2.14 2.13 2.12 
4 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.21 2.20 2.19 2.18 2.17 2.16 2.15 2.14 2.13 2.12 
5 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.21 2.20 2.19 2.18 2.17 2.16 2.15 2.14 2.13 2.12 
6 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.21 2.20 2.19 2.18 2.17 2.16 2.15 2.14 2.13 2.12 
7 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.21 2.20 2.19 2.18 2.17 2.16 2.15 2.14 2.13 2.12 
8 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.20 2.19 2.18 2.17 2.16 2.15 2.14 2.13 2.12 
9 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.20 2.19 2.18 2.17 2.16 2.15 2.14 2.13 2.12 

10 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.20 2.19 2.18 2.17 2.16 2.15 2.14 2.13 2.12 
11 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.19 2.18 2.17 2.16 2.15 2.14 2.13 2.12 
12 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.18 2.17 2.16 2.15 2.14 2.13 2.12 
13 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.17 2.16 2.15 2.14 2.13 2.12 
14 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.18 2.16 2.15 2.14 2.13 2.12 
15 2.33 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.18 2.17 2.15 2.14 2.13 2.12 
16 2.33 2.32 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.18 2.17 2.16 2.14 2.13 2.12 
17 2.33 2.32 2.31 2.30 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.18 2.17 2.16 2.15 2.13 2.12 
18 2.33 2.32 2.31 2.30 2.29 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.18 2.17 2.16 2.15 2.14 2.12 
19 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.18 2.17 2.16 2.15 2.14 2.13 
20 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.23 2.22 2.21 2.20 2.19 2.18 2.17 2.16 2.15 2.14 2.13 
21 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.22 2.21 2.20 2.19 2.18 2.17 2.16 2.15 2.14 2.13 
22 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.20 2.19 2.18 2.17 2.16 2.15 2.14 2.13 
23 2.34 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.18 2.17 2.16 2.15 2.14 2.13 
24 2.34 2.33 2.32 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.18 2.16 2.15 2.14 2.13 
25 2.34 2.33 2.32 2.31 2.30 2.29 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.18 2.17 2.16 2.14 2.13 
26 2.34 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.18 2.17 2.16 2.15 2.14 
27 2.34 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.23 2.22 2.21 2.20 2.19 2.18 2.17 2.16 2.15 2.14 
28 2.34 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.20 2.19 2.18 2.17 2.16 2.15 2.14 
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Col - 
Row 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

29 2.35 2.34 2.33 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.18 2.17 2.16 2.15 2.14 
30 2.35 2.34 2.33 2.32 2.31 2.30 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.18 2.16 2.15 2.14 
31 2.35 2.34 2.33 2.32 2.31 2.30 2.29 2.28 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.18 2.17 2.16 2.15 
32 2.35 2.34 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.23 2.22 2.21 2.20 2.19 2.18 2.17 2.16 2.15 
33 2.36 2.35 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.20 2.19 2.18 2.17 2.16 2.15 
34 2.36 2.35 2.34 2.33 2.32 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.18 2.17 2.16 2.15 
35 2.36 2.35 2.34 2.33 2.32 2.31 2.30 2.29 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.18 2.17 2.15 
36 2.37 2.35 2.34 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.24 2.23 2.22 2.21 2.20 2.19 2.18 2.17 2.16 
37 2.37 2.36 2.35 2.34 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.21 2.20 2.19 2.18 2.17 2.16 
38 2.37 2.36 2.35 2.34 2.33 2.32 2.31 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.18 2.17 2.16 
39 2.37 2.36 2.35 2.34 2.33 2.32 2.31 2.30 2.29 2.28 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.18 2.17 
40 2.38 2.37 2.36 2.34 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.23 2.22 2.21 2.20 2.19 2.18 2.17 
41 2.38 2.37 2.36 2.35 2.34 2.33 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.20 2.19 2.18 2.17 
42 2.38 2.37 2.36 2.35 2.34 2.33 2.32 2.31 2.30 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.17 
43 2.39 2.38 2.37 2.35 2.34 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.25 2.24 2.23 2.22 2.21 2.20 2.19 2.18 
44 2.39 2.38 2.37 2.36 2.35 2.34 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.21 2.20 2.19 2.18 
45 2.40 2.38 2.37 2.36 2.35 2.34 2.33 2.32 2.31 2.30 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.20 2.18 
46 2.40 2.39 2.38 2.37 2.35 2.34 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.25 2.24 2.23 2.22 2.21 2.20 2.19 
47 2.40 2.39 2.38 2.37 2.36 2.35 2.34 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.22 2.21 2.20 2.19 
48 2.41 2.40 2.38 2.37 2.36 2.35 2.34 2.33 2.32 2.31 2.30 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 2.19 
49 2.41 2.40 2.39 2.38 2.37 2.36 2.34 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.25 2.24 2.23 2.22 2.21 2.20 
50 2.42 2.40 2.39 2.38 2.37 2.36 2.35 2.34 2.33 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.22 2.21 2.20 
51 2.42 2.41 2.40 2.39 2.37 2.36 2.35 2.34 2.33 2.32 2.31 2.30 2.28 2.27 2.26 2.25 2.24 2.23 2.22 2.21 
52 2.42 2.41 2.40 2.39 2.38 2.37 2.36 2.35 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.24 2.23 2.22 2.21 
53 2.43 2.42 2.41 2.40 2.38 2.37 2.36 2.35 2.34 2.33 2.32 2.30 2.29 2.28 2.27 2.26 2.25 2.24 2.23 2.21 
54 2.43 2.42 2.41 2.40 2.39 2.38 2.37 2.35 2.34 2.33 2.32 2.31 2.30 2.29 2.28 2.26 2.25 2.24 2.23 2.22 
55 2.44 2.43 2.42 2.40 2.39 2.38 2.37 2.36 2.35 2.34 2.32 2.31 2.30 2.29 2.28 2.27 2.26 2.25 2.23 2.22 
56 2.44 2.43 2.42 2.41 2.40 2.39 2.38 2.36 2.35 2.34 2.33 2.32 2.31 2.30 2.28 2.27 2.26 2.25 2.24 2.23 
57 2.45 2.44 2.43 2.41 2.40 2.39 2.38 2.37 2.36 2.35 2.33 2.32 2.31 2.30 2.29 2.28 2.27 2.25 2.24 2.23 
58 2.45 2.44 2.43 2.42 2.41 2.40 2.38 2.37 2.36 2.35 2.34 2.33 2.32 2.30 2.29 2.28 2.27 2.26 2.25 2.24 
59 2.46 2.45 2.44 2.42 2.41 2.40 2.39 2.38 2.37 2.36 2.34 2.33 2.32 2.31 2.30 2.29 2.28 2.26 2.25 2.24 
60 2.46 2.45 2.44 2.43 2.42 2.41 2.39 2.38 2.37 2.36 2.35 2.34 2.33 2.31 2.30 2.29 2.28 2.27 2.26 2.25 
61 2.47 2.46 2.45 2.43 2.42 2.41 2.40 2.39 2.38 2.37 2.35 2.34 2.33 2.32 2.31 2.30 2.29 2.27 2.26 2.25 
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Col - 
Row 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

62 2.47 2.46 2.45 2.44 2.43 2.42 2.41 2.39 2.38 2.37 2.36 2.35 2.34 2.32 2.31 2.30 2.29 2.28 2.27 2.26 
63 2.48 2.47 2.46 2.45 2.43 2.42 2.41 2.40 2.39 2.38 2.36 2.35 2.34 2.33 2.32 2.31 2.30 2.28 2.27 2.26 
64 2.49 2.47 2.46 2.45 2.44 2.43 2.42 2.40 2.39 2.38 2.37 2.36 2.35 2.34 2.32 2.31 2.30 2.29 2.28 2.27 
65 2.49 2.48 2.47 2.46 2.45 2.43 2.42 2.41 2.40 2.39 2.38 2.36 2.35 2.34 2.33 2.32 2.31 2.29 2.28 2.27 
66 2.50 2.49 2.47 2.46 2.45 2.44 2.43 2.42 2.40 2.39 2.38 2.37 2.36 2.35 2.33 2.32 2.31 2.30 2.29 2.28 
67 2.50 2.49 2.48 2.47 2.46 2.45 2.43 2.42 2.41 2.40 2.39 2.38 2.36 2.35 2.34 2.33 2.32 2.31 2.29 2.28 
68 2.51 2.50 2.49 2.48 2.46 2.45 2.44 2.43 2.42 2.40 2.39 2.38 2.37 2.36 2.35 2.33 2.32 2.31 2.30 2.29 
69 2.52 2.50 2.49 2.48 2.47 2.46 2.45 2.43 2.42 2.41 2.40 2.39 2.38 2.36 2.35 2.34 2.33 2.32 2.30 2.29 
70 2.52 2.51 2.50 2.49 2.48 2.46 2.45 2.44 2.43 2.42 2.40 2.39 2.38 2.37 2.36 2.35 2.33 2.32 2.31 2.30 
71 2.53 2.52 2.51 2.49 2.48 2.47 2.46 2.45 2.43 2.42 2.41 2.40 2.39 2.38 2.36 2.35 2.34 2.33 2.32 2.30 
72 2.54 2.52 2.51 2.50 2.49 2.48 2.46 2.45 2.44 2.43 2.42 2.41 2.39 2.38 2.37 2.36 2.35 2.33 2.32 2.31 
73 2.54 2.53 2.52 2.51 2.49 2.48 2.47 2.46 2.45 2.44 2.42 2.41 2.40 2.39 2.38 2.36 2.35 2.34 2.33 2.32 
74 2.55 2.54 2.53 2.51 2.50 2.49 2.48 2.47 2.45 2.44 2.43 2.42 2.41 2.39 2.38 2.37 2.36 2.35 2.33 2.32 
75 2.56 2.54 2.53 2.52 2.51 2.50 2.48 2.47 2.46 2.45 2.44 2.42 2.41 2.40 2.39 2.38 2.36 2.35 2.34 2.33 
76 2.56 2.55 2.54 2.53 2.52 2.50 2.49 2.48 2.47 2.46 2.44 2.43 2.42 2.41 2.39 2.38 2.37 2.36 2.35 2.33 
77 2.57 2.56 2.55 2.53 2.52 2.51 2.50 2.49 2.47 2.46 2.45 2.44 2.43 2.41 2.40 2.39 2.38 2.37 2.35 2.34 
78 2.58 2.57 2.55 2.54 2.53 2.52 2.51 2.49 2.48 2.47 2.46 2.44 2.43 2.42 2.41 2.40 2.38 2.37 2.36 2.35 
79 2.59 2.57 2.56 2.55 2.54 2.52 2.51 2.50 2.49 2.48 2.46 2.45 2.44 2.43 2.42 2.40 2.39 2.38 2.37 2.35 
80 2.59 2.58 2.57 2.56 2.54 2.53 2.52 2.51 2.50 2.48 2.47 2.46 2.45 2.43 2.42 2.41 2.40 2.39 2.37 2.36 
81 2.60 2.59 2.58 2.56 2.55 2.54 2.53 2.51 2.50 2.49 2.48 2.47 2.45 2.44 2.43 2.42 2.40 2.39 2.38 2.37 
82 2.61 2.60 2.58 2.57 2.56 2.55 2.53 2.52 2.51 2.50 2.49 2.47 2.46 2.45 2.44 2.42 2.41 2.40 2.39 2.37 
83 2.62 2.60 2.59 2.58 2.57 2.55 2.54 2.53 2.52 2.50 2.49 2.48 2.47 2.46 2.44 2.43 2.42 2.41 2.39 2.38 
84 2.62 2.61 2.60 2.59 2.57 2.56 2.55 2.54 2.52 2.51 2.50 2.49 2.48 2.46 2.45 2.44 2.43 2.41 2.40 2.39 
85 2.63 2.62 2.61 2.59 2.58 2.57 2.56 2.54 2.53 2.52 2.51 2.50 2.48 2.47 2.46 2.45 2.43 2.42 2.41 2.40 
86 2.64 2.63 2.61 2.60 2.59 2.58 2.56 2.55 2.54 2.53 2.52 2.50 2.49 2.48 2.47 2.45 2.44 2.43 2.42 2.40 
87 2.65 2.64 2.62 2.61 2.60 2.59 2.57 2.56 2.55 2.54 2.52 2.51 2.50 2.49 2.47 2.46 2.45 2.44 2.42 2.41 
88 2.66 2.64 2.63 2.62 2.61 2.59 2.58 2.57 2.56 2.54 2.53 2.52 2.51 2.49 2.48 2.47 2.46 2.44 2.43 2.42 
89 2.66 2.65 2.64 2.63 2.61 2.60 2.59 2.58 2.56 2.55 2.54 2.53 2.51 2.50 2.49 2.48 2.46 2.45 2.44 2.43 
90 2.67 2.66 2.65 2.64 2.62 2.61 2.60 2.58 2.57 2.56 2.55 2.53 2.52 2.51 2.50 2.48 2.47 2.46 2.45 2.43 
91 2.68 2.67 2.66 2.64 2.63 2.62 2.61 2.59 2.58 2.57 2.56 2.54 2.53 2.52 2.50 2.49 2.48 2.47 2.45 2.44 
92 2.69 2.68 2.67 2.65 2.64 2.63 2.61 2.60 2.59 2.58 2.56 2.55 2.54 2.53 2.51 2.50 2.49 2.47 2.46 2.45 
93 2.70 2.69 2.67 2.66 2.65 2.64 2.62 2.61 2.60 2.58 2.57 2.56 2.55 2.53 2.52 2.51 2.50 2.48 2.47 2.46 
94 2.71 2.70 2.68 2.67 2.66 2.64 2.63 2.62 2.61 2.59 2.58 2.57 2.56 2.54 2.53 2.52 2.50 2.49 2.48 2.47 
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Col - 
Row 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

95 2.72 2.70 2.69 2.68 2.67 2.65 2.64 2.63 2.61 2.60 2.59 2.58 2.56 2.55 2.54 2.53 2.51 2.50 2.49 2.47 
96 2.73 2.71 2.70 2.69 2.68 2.66 2.65 2.64 2.62 2.61 2.60 2.59 2.57 2.56 2.55 2.53 2.52 2.51 2.50 2.48 
97 2.74 2.72 2.71 2.70 2.68 2.67 2.66 2.65 2.63 2.62 2.61 2.59 2.58 2.57 2.56 2.54 2.53 2.52 2.50 2.49 
98 2.75 2.73 2.72 2.71 2.69 2.68 2.67 2.65 2.64 2.63 2.62 2.60 2.59 2.58 2.56 2.55 2.54 2.53 2.51 2.50 
99 2.76 2.74 2.73 2.72 2.70 2.69 2.68 2.66 2.65 2.64 2.63 2.61 2.60 2.59 2.57 2.56 2.55 2.53 2.52 2.51 

100 2.77 2.75 2.74 2.73 2.71 2.70 2.69 2.67 2.66 2.65 2.63 2.62 2.61 2.60 2.58 2.57 2.56 2.54 2.53 2.52 
101 2.78 2.76 2.75 2.74 2.72 2.71 2.70 2.68 2.67 2.66 2.64 2.63 2.62 2.60 2.59 2.58 2.56 2.55 2.54 2.53 
102 2.78 2.77 2.76 2.75 2.73 2.72 2.71 2.69 2.68 2.67 2.65 2.64 2.63 2.61 2.60 2.59 2.57 2.56 2.55 2.53 
103 2.80 2.78 2.77 2.76 2.74 2.73 2.72 2.70 2.69 2.68 2.66 2.65 2.64 2.62 2.61 2.60 2.58 2.57 2.56 2.54 
104 2.81 2.79 2.78 2.77 2.75 2.74 2.73 2.71 2.70 2.69 2.67 2.66 2.65 2.63 2.62 2.61 2.59 2.58 2.57 2.55 
105 2.82 2.80 2.79 2.78 2.76 2.75 2.74 2.72 2.71 2.70 2.68 2.67 2.66 2.64 2.63 2.62 2.60 2.59 2.58 2.56 
106 2.83 2.81 2.80 2.79 2.77 2.76 2.75 2.73 2.72 2.71 2.69 2.68 2.67 2.65 2.64 2.62 2.61 2.60 2.58 2.57 
107 2.84 2.82 2.81 2.80 2.78 2.77 2.76 2.74 2.73 2.72 2.70 2.69 2.67 2.66 2.65 2.63 2.62 2.61 2.59 2.58 
108 2.85 2.83 2.82 2.81 2.79 2.78 2.77 2.75 2.74 2.73 2.71 2.70 2.68 2.67 2.66 2.64 2.63 2.62 2.60 2.59 
109 2.86 2.84 2.83 2.82 2.80 2.79 2.78 2.76 2.75 2.74 2.72 2.71 2.69 2.68 2.67 2.65 2.64 2.63 2.61 2.60 
110 2.87 2.86 2.84 2.83 2.81 2.80 2.79 2.77 2.76 2.75 2.73 2.72 2.71 2.69 2.68 2.66 2.65 2.64 2.62 2.61 
111 2.88 2.87 2.85 2.84 2.82 2.81 2.80 2.78 2.77 2.76 2.74 2.73 2.72 2.70 2.69 2.67 2.66 2.65 2.63 2.62 
112 2.89 2.88 2.86 2.85 2.84 2.82 2.81 2.79 2.78 2.77 2.75 2.74 2.73 2.71 2.70 2.68 2.67 2.66 2.64 2.63 
113 2.90 2.89 2.87 2.86 2.85 2.83 2.82 2.81 2.79 2.78 2.76 2.75 2.74 2.72 2.71 2.70 2.68 2.67 2.65 2.64 
114 2.91 2.90 2.89 2.87 2.86 2.84 2.83 2.82 2.80 2.79 2.77 2.76 2.75 2.73 2.72 2.71 2.69 2.68 2.66 2.65 
115 2.92 2.91 2.90 2.88 2.87 2.86 2.84 2.83 2.81 2.80 2.79 2.77 2.76 2.74 2.73 2.72 2.70 2.69 2.67 2.66 
116 2.94 2.92 2.91 2.89 2.88 2.87 2.85 2.84 2.82 2.81 2.80 2.78 2.77 2.75 2.74 2.73 2.71 2.70 2.69 2.67 
117 2.95 2.93 2.92 2.91 2.89 2.88 2.86 2.85 2.84 2.82 2.81 2.79 2.78 2.77 2.75 2.74 2.72 2.71 2.70 2.68 
118 2.96 2.95 2.93 2.92 2.90 2.89 2.88 2.86 2.85 2.83 2.82 2.80 2.79 2.78 2.76 2.75 2.73 2.72 2.71 2.69 
119 2.97 2.96 2.94 2.93 2.92 2.90 2.89 2.87 2.86 2.84 2.83 2.82 2.80 2.79 2.77 2.76 2.75 2.73 2.72 2.70 
120 2.98 2.97 2.96 2.94 2.93 2.91 2.90 2.88 2.87 2.86 2.84 2.83 2.81 2.80 2.78 2.77 2.76 2.74 2.73 2.71 
121 3.00 2.98 2.97 2.95 2.94 2.92 2.91 2.90 2.88 2.87 2.85 2.84 2.82 2.81 2.80 2.78 2.77 2.75 2.74 2.73 
122 3.01 2.99 2.98 2.97 2.95 2.94 2.92 2.91 2.89 2.88 2.86 2.85 2.84 2.82 2.81 2.79 2.78 2.76 2.75 2.74 
123 3.02 3.01 2.99 2.98 2.96 2.95 2.93 2.92 2.91 2.89 2.88 2.86 2.85 2.83 2.82 2.80 2.79 2.78 2.76 2.75 
124 3.03 3.02 3.00 2.99 2.98 2.96 2.95 2.93 2.92 2.90 2.89 2.87 2.86 2.85 2.83 2.82 2.80 2.79 2.77 2.76 
125 3.05 3.03 3.02 3.00 2.99 2.97 2.96 2.94 2.93 2.92 2.90 2.89 2.87 2.86 2.84 2.83 2.81 2.80 2.78 2.77 
126 3.06 3.04 3.03 3.01 3.00 2.99 2.97 2.96 2.94 2.93 2.91 2.90 2.88 2.87 2.85 2.84 2.83 2.81 2.80 2.78 
127 3.07 3.06 3.04 3.03 3.01 3.00 2.98 2.97 2.95 2.94 2.92 2.91 2.90 2.88 2.87 2.85 2.84 2.82 2.81 2.79 



DISR - C. See 5 of 15 9/28/2012 

Col - 
Row 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

128 3.08 3.07 3.06 3.04 3.03 3.01 3.00 2.98 2.97 2.95 2.94 2.92 2.91 2.89 2.88 2.86 2.85 2.83 2.82 2.81 
129 3.10 3.08 3.07 3.05 3.04 3.02 3.01 2.99 2.98 2.96 2.95 2.94 2.92 2.91 2.89 2.88 2.86 2.85 2.83 2.82 
130 3.11 3.10 3.08 3.07 3.05 3.04 3.02 3.01 2.99 2.98 2.96 2.95 2.93 2.92 2.90 2.89 2.87 2.86 2.84 2.83 
131 3.12 3.11 3.09 3.08 3.06 3.05 3.03 3.02 3.01 2.99 2.98 2.96 2.95 2.93 2.92 2.90 2.89 2.87 2.86 2.84 
132 3.14 3.12 3.11 3.09 3.08 3.06 3.05 3.03 3.02 3.00 2.99 2.97 2.96 2.94 2.93 2.91 2.90 2.88 2.87 2.85 
133 3.15 3.14 3.12 3.11 3.09 3.08 3.06 3.05 3.03 3.02 3.00 2.99 2.97 2.96 2.94 2.93 2.91 2.90 2.88 2.87 
134 3.17 3.15 3.14 3.12 3.10 3.09 3.07 3.06 3.04 3.03 3.01 3.00 2.98 2.97 2.95 2.94 2.92 2.91 2.89 2.88 
135 3.18 3.16 3.15 3.13 3.12 3.10 3.09 3.07 3.06 3.04 3.03 3.01 3.00 2.98 2.97 2.95 2.94 2.92 2.91 2.89 
136 3.19 3.18 3.16 3.15 3.13 3.12 3.10 3.09 3.07 3.06 3.04 3.03 3.01 2.99 2.98 2.96 2.95 2.93 2.92 2.90 
137 3.21 3.19 3.18 3.16 3.15 3.13 3.12 3.10 3.08 3.07 3.05 3.04 3.02 3.01 2.99 2.98 2.96 2.95 2.93 2.92 
138 3.22 3.21 3.19 3.18 3.16 3.14 3.13 3.11 3.10 3.08 3.07 3.05 3.04 3.02 3.01 2.99 2.98 2.96 2.94 2.93 
139 3.24 3.22 3.21 3.19 3.17 3.16 3.14 3.13 3.11 3.10 3.08 3.07 3.05 3.03 3.02 3.00 2.99 2.97 2.96 2.94 
140 3.25 3.24 3.22 3.20 3.19 3.17 3.16 3.14 3.13 3.11 3.09 3.08 3.06 3.05 3.03 3.02 3.00 2.99 2.97 2.96 
141 3.27 3.25 3.23 3.22 3.20 3.19 3.17 3.16 3.14 3.12 3.11 3.09 3.08 3.06 3.05 3.03 3.02 3.00 2.98 2.97 
142 3.28 3.26 3.25 3.23 3.22 3.20 3.19 3.17 3.15 3.14 3.12 3.11 3.09 3.08 3.06 3.04 3.03 3.01 3.00 2.98 
143 3.30 3.28 3.26 3.25 3.23 3.22 3.20 3.18 3.17 3.15 3.14 3.12 3.11 3.09 3.07 3.06 3.04 3.03 3.01 3.00 
144 3.31 3.29 3.28 3.26 3.25 3.23 3.21 3.20 3.18 3.17 3.15 3.14 3.12 3.10 3.09 3.07 3.06 3.04 3.02 3.01 
145 3.33 3.31 3.29 3.28 3.26 3.25 3.23 3.21 3.20 3.18 3.17 3.15 3.13 3.12 3.10 3.09 3.07 3.05 3.04 3.02 
146 3.34 3.32 3.31 3.29 3.28 3.26 3.24 3.23 3.21 3.20 3.18 3.16 3.15 3.13 3.12 3.10 3.08 3.07 3.05 3.04 
147 3.36 3.34 3.32 3.31 3.29 3.28 3.26 3.24 3.23 3.21 3.19 3.18 3.16 3.15 3.13 3.11 3.10 3.08 3.07 3.05 
148 3.37 3.36 3.34 3.32 3.31 3.29 3.27 3.26 3.24 3.23 3.21 3.19 3.18 3.16 3.14 3.13 3.11 3.10 3.08 3.06 
149 3.39 3.37 3.35 3.34 3.32 3.31 3.29 3.27 3.26 3.24 3.22 3.21 3.19 3.18 3.16 3.14 3.13 3.11 3.09 3.08 
150 3.40 3.39 3.37 3.35 3.34 3.32 3.30 3.29 3.27 3.26 3.24 3.22 3.21 3.19 3.17 3.16 3.14 3.13 3.11 3.09 
151 3.42 3.40 3.39 3.37 3.35 3.34 3.32 3.30 3.29 3.27 3.25 3.24 3.22 3.21 3.19 3.17 3.16 3.14 3.12 3.11 
152 3.44 3.42 3.40 3.39 3.37 3.35 3.34 3.32 3.30 3.29 3.27 3.25 3.24 3.22 3.20 3.19 3.17 3.15 3.14 3.12 
153 3.45 3.43 3.42 3.40 3.38 3.37 3.35 3.33 3.32 3.30 3.29 3.27 3.25 3.24 3.22 3.20 3.19 3.17 3.15 3.14 
154 3.47 3.45 3.43 3.42 3.40 3.38 3.37 3.35 3.33 3.32 3.30 3.28 3.27 3.25 3.23 3.22 3.20 3.18 3.17 3.15 
155 3.48 3.47 3.45 3.43 3.42 3.40 3.38 3.37 3.35 3.33 3.32 3.30 3.28 3.27 3.25 3.23 3.22 3.20 3.18 3.17 
156 3.50 3.48 3.47 3.45 3.43 3.42 3.40 3.38 3.37 3.35 3.33 3.32 3.30 3.28 3.26 3.25 3.23 3.21 3.20 3.18 
157 3.52 3.50 3.48 3.47 3.45 3.43 3.42 3.40 3.38 3.36 3.35 3.33 3.31 3.30 3.28 3.26 3.25 3.23 3.21 3.20 
158 3.53 3.52 3.50 3.48 3.47 3.45 3.43 3.41 3.40 3.38 3.36 3.35 3.33 3.31 3.30 3.28 3.26 3.25 3.23 3.21 
159 3.55 3.53 3.52 3.50 3.48 3.47 3.45 3.43 3.41 3.40 3.38 3.36 3.35 3.33 3.31 3.29 3.28 3.26 3.24 3.23 
160 3.57 3.55 3.53 3.52 3.50 3.48 3.46 3.45 3.43 3.41 3.40 3.38 3.36 3.34 3.33 3.31 3.29 3.28 3.26 3.24 



DISR - C. See 6 of 15 9/28/2012 

Col - 
Row 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

161 3.59 3.57 3.55 3.53 3.52 3.50 3.48 3.46 3.45 3.43 3.41 3.40 3.38 3.36 3.34 3.33 3.31 3.29 3.27 3.26 
162 3.60 3.59 3.57 3.55 3.53 3.52 3.50 3.48 3.46 3.45 3.43 3.41 3.39 3.38 3.36 3.34 3.33 3.31 3.29 3.27 
163 3.62 3.60 3.59 3.57 3.55 3.53 3.52 3.50 3.48 3.46 3.45 3.43 3.41 3.39 3.38 3.36 3.34 3.32 3.31 3.29 
164 3.64 3.62 3.60 3.59 3.57 3.55 3.53 3.51 3.50 3.48 3.46 3.44 3.43 3.41 3.39 3.37 3.36 3.34 3.32 3.30 
165 3.66 3.64 3.62 3.60 3.58 3.57 3.55 3.53 3.51 3.50 3.48 3.46 3.44 3.43 3.41 3.39 3.37 3.36 3.34 3.32 
166 3.67 3.66 3.64 3.62 3.60 3.58 3.57 3.55 3.53 3.51 3.50 3.48 3.46 3.44 3.43 3.41 3.39 3.37 3.35 3.34 
167 3.69 3.67 3.66 3.64 3.62 3.60 3.58 3.57 3.55 3.53 3.51 3.50 3.48 3.46 3.44 3.42 3.41 3.39 3.37 3.35 
168 3.71 3.69 3.67 3.66 3.64 3.62 3.60 3.58 3.57 3.55 3.53 3.51 3.49 3.48 3.46 3.44 3.42 3.41 3.39 3.37 
169 3.73 3.71 3.69 3.67 3.66 3.64 3.62 3.60 3.58 3.57 3.55 3.53 3.51 3.49 3.48 3.46 3.44 3.42 3.40 3.39 
170 3.75 3.73 3.71 3.69 3.67 3.66 3.64 3.62 3.60 3.58 3.57 3.55 3.53 3.51 3.49 3.48 3.46 3.44 3.42 3.40 
171 3.76 3.75 3.73 3.71 3.69 3.67 3.66 3.64 3.62 3.60 3.58 3.56 3.55 3.53 3.51 3.49 3.47 3.46 3.44 3.42 
172 3.78 3.77 3.75 3.73 3.71 3.69 3.67 3.66 3.64 3.62 3.60 3.58 3.56 3.55 3.53 3.51 3.49 3.47 3.45 3.44 
173 3.80 3.78 3.77 3.75 3.73 3.71 3.69 3.67 3.66 3.64 3.62 3.60 3.58 3.56 3.55 3.53 3.51 3.49 3.47 3.45 
174 3.82 3.80 3.78 3.77 3.75 3.73 3.71 3.69 3.67 3.65 3.64 3.62 3.60 3.58 3.56 3.54 3.53 3.51 3.49 3.47 
175 3.84 3.82 3.80 3.78 3.77 3.75 3.73 3.71 3.69 3.67 3.65 3.64 3.62 3.60 3.58 3.56 3.54 3.53 3.51 3.49 
176 3.86 3.84 3.82 3.80 3.78 3.77 3.75 3.73 3.71 3.69 3.67 3.65 3.64 3.62 3.60 3.58 3.56 3.54 3.52 3.51 
177 3.88 3.86 3.84 3.82 3.80 3.78 3.77 3.75 3.73 3.71 3.69 3.67 3.65 3.64 3.62 3.60 3.58 3.56 3.54 3.52 
178 3.90 3.88 3.86 3.84 3.82 3.80 3.79 3.77 3.75 3.73 3.71 3.69 3.67 3.65 3.63 3.62 3.60 3.58 3.56 3.54 
179 3.92 3.90 3.88 3.86 3.84 3.82 3.80 3.79 3.77 3.75 3.73 3.71 3.69 3.67 3.65 3.63 3.61 3.60 3.58 3.56 
180 3.94 3.92 3.90 3.88 3.86 3.84 3.82 3.80 3.79 3.77 3.75 3.73 3.71 3.69 3.67 3.65 3.63 3.61 3.60 3.58 
181 3.96 3.94 3.92 3.90 3.88 3.86 3.84 3.82 3.80 3.79 3.77 3.75 3.73 3.71 3.69 3.67 3.65 3.63 3.61 3.59 
182 3.98 3.96 3.94 3.92 3.90 3.88 3.86 3.84 3.82 3.80 3.79 3.77 3.75 3.73 3.71 3.69 3.67 3.65 3.63 3.61 
183 4.00 3.98 3.96 3.94 3.92 3.90 3.88 3.86 3.84 3.82 3.80 3.78 3.77 3.75 3.73 3.71 3.69 3.67 3.65 3.63 
184 4.02 4.00 3.98 3.96 3.94 3.92 3.90 3.88 3.86 3.84 3.82 3.80 3.78 3.77 3.75 3.73 3.71 3.69 3.67 3.65 
185 4.04 4.02 4.00 3.98 3.96 3.94 3.92 3.90 3.88 3.86 3.84 3.82 3.80 3.78 3.76 3.75 3.73 3.71 3.69 3.67 
186 4.06 4.04 4.02 4.00 3.98 3.96 3.94 3.92 3.90 3.88 3.86 3.84 3.82 3.80 3.78 3.76 3.74 3.73 3.71 3.69 
187 4.08 4.06 4.04 4.02 4.00 3.98 3.96 3.94 3.92 3.90 3.88 3.86 3.84 3.82 3.80 3.78 3.76 3.74 3.72 3.70 
188 4.10 4.08 4.06 4.04 4.02 4.00 3.98 3.96 3.94 3.92 3.90 3.88 3.86 3.84 3.82 3.80 3.78 3.76 3.74 3.72 
189 4.12 4.10 4.08 4.06 4.04 4.02 4.00 3.98 3.96 3.94 3.92 3.90 3.88 3.86 3.84 3.82 3.80 3.78 3.76 3.74 
190 4.14 4.12 4.10 4.08 4.06 4.04 4.02 4.00 3.98 3.96 3.94 3.92 3.90 3.88 3.86 3.84 3.82 3.80 3.78 3.76 
191 4.16 4.14 4.12 4.10 4.08 4.06 4.04 4.02 4.00 3.98 3.96 3.94 3.92 3.90 3.88 3.86 3.84 3.82 3.80 3.78 
192 4.19 4.17 4.15 4.12 4.10 4.08 4.06 4.04 4.02 4.00 3.98 3.96 3.94 3.92 3.90 3.88 3.86 3.84 3.82 3.80 
193 4.21 4.19 4.17 4.15 4.13 4.11 4.08 4.06 4.04 4.02 4.00 3.98 3.96 3.94 3.92 3.90 3.88 3.86 3.84 3.82 



DISR - C. See 7 of 15 9/28/2012 

Col - 
Row 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

194 4.23 4.21 4.19 4.17 4.15 4.13 4.11 4.09 4.06 4.04 4.02 4.00 3.98 3.96 3.94 3.92 3.90 3.88 3.86 3.84 
195 4.25 4.23 4.21 4.19 4.17 4.15 4.13 4.11 4.09 4.07 4.04 4.02 4.00 3.98 3.96 3.94 3.92 3.90 3.88 3.86 
196 4.27 4.25 4.23 4.21 4.19 4.17 4.15 4.13 4.11 4.09 4.07 4.04 4.02 4.00 3.98 3.96 3.94 3.92 3.90 3.88 
197 4.30 4.27 4.25 4.23 4.21 4.19 4.17 4.15 4.13 4.11 4.09 4.07 4.04 4.02 4.00 3.98 3.96 3.94 3.92 3.90 
198 4.32 4.30 4.28 4.25 4.23 4.21 4.19 4.17 4.15 4.13 4.11 4.09 4.07 4.04 4.02 4.00 3.98 3.96 3.94 3.92 
199 4.34 4.32 4.30 4.28 4.26 4.23 4.21 4.19 4.17 4.15 4.13 4.11 4.09 4.07 4.04 4.02 4.00 3.98 3.96 3.94 
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Figure - Plot of the data from the preceeding table (DLVS spectral resolution at 210ºK) 

 
 



DISR - C. See 8 of 15 9/28/2012 

Table - This table presents the FWHM resolution of each ULVS pixel at 210ºK (in nm). 
 

Col - 
Row 0 1 2 3 4 5 6 7 

0 5.41 5.37 5.32 5.28 5.24 5.20 5.16 5.12 
1 5.41 5.37 5.32 5.28 5.24 5.20 5.16 5.12 
2 5.41 5.37 5.32 5.28 5.24 5.20 5.16 5.12 
3 5.41 5.36 5.32 5.28 5.24 5.20 5.16 5.12 
4 5.41 5.36 5.32 5.28 5.24 5.20 5.16 5.12 
5 5.41 5.36 5.32 5.28 5.24 5.20 5.16 5.12 
6 5.41 5.36 5.32 5.28 5.24 5.20 5.16 5.12 
7 5.41 5.36 5.32 5.28 5.23 5.19 5.16 5.12 
8 5.40 5.36 5.32 5.27 5.23 5.19 5.15 5.12 
9 5.40 5.36 5.32 5.27 5.23 5.19 5.15 5.12 
10 5.40 5.36 5.32 5.27 5.23 5.19 5.15 5.12 
11 5.40 5.36 5.31 5.27 5.23 5.19 5.15 5.11 
12 5.40 5.36 5.31 5.27 5.23 5.19 5.15 5.11 
13 5.40 5.36 5.31 5.27 5.23 5.19 5.15 5.11 
14 5.40 5.36 5.31 5.27 5.23 5.19 5.15 5.11 
15 5.40 5.35 5.31 5.27 5.23 5.19 5.15 5.11 
16 5.40 5.35 5.31 5.27 5.23 5.19 5.15 5.11 
17 5.40 5.35 5.31 5.27 5.23 5.19 5.15 5.11 
18 5.40 5.35 5.31 5.27 5.23 5.19 5.15 5.11 
19 5.40 5.35 5.31 5.27 5.22 5.18 5.15 5.11 
20 5.39 5.35 5.31 5.26 5.22 5.18 5.14 5.11 
21 5.39 5.35 5.31 5.26 5.22 5.18 5.14 5.11 
22 5.39 5.35 5.31 5.26 5.22 5.18 5.14 5.11 
23 5.39 5.35 5.30 5.26 5.22 5.18 5.14 5.10 
24 5.39 5.35 5.30 5.26 5.22 5.18 5.14 5.10 
25 5.39 5.35 5.30 5.26 5.22 5.18 5.14 5.10 
26 5.39 5.34 5.30 5.26 5.22 5.18 5.14 5.10 
27 5.39 5.34 5.30 5.26 5.22 5.18 5.14 5.10 
28 5.39 5.34 5.30 5.26 5.22 5.18 5.14 5.10 
29 5.39 5.34 5.30 5.26 5.22 5.18 5.14 5.10 



DISR - C. See 9 of 15 9/28/2012 

Col - 
Row 0 1 2 3 4 5 6 7 
30 5.39 5.34 5.30 5.26 5.21 5.18 5.14 5.10 
31 5.38 5.34 5.30 5.26 5.21 5.17 5.14 5.10 
32 5.38 5.34 5.30 5.25 5.21 5.17 5.13 5.10 
33 5.38 5.34 5.30 5.25 5.21 5.17 5.13 5.10 
34 5.38 5.34 5.29 5.25 5.21 5.17 5.13 5.10 
35 5.38 5.34 5.29 5.25 5.21 5.17 5.13 5.09 
36 5.38 5.34 5.29 5.25 5.21 5.17 5.13 5.09 
37 5.38 5.34 5.29 5.25 5.21 5.17 5.13 5.09 
38 5.38 5.33 5.29 5.25 5.21 5.17 5.13 5.09 
39 5.38 5.33 5.29 5.25 5.21 5.17 5.13 5.09 
40 5.38 5.33 5.29 5.25 5.21 5.17 5.13 5.09 
41 5.38 5.33 5.29 5.25 5.21 5.17 5.13 5.09 
42 5.37 5.33 5.29 5.25 5.20 5.16 5.13 5.09 
43 5.37 5.33 5.29 5.24 5.20 5.16 5.13 5.09 
44 5.37 5.33 5.29 5.24 5.20 5.16 5.12 5.09 
45 5.37 5.33 5.28 5.24 5.20 5.16 5.12 5.09 
46 5.37 5.33 5.28 5.24 5.20 5.16 5.12 5.09 
47 5.37 5.33 5.28 5.24 5.20 5.16 5.12 5.08 
48 5.37 5.33 5.28 5.24 5.20 5.16 5.12 5.08 
49 5.37 5.32 5.28 5.24 5.20 5.16 5.12 5.08 
50 5.37 5.32 5.28 5.24 5.20 5.16 5.12 5.08 
51 5.37 5.32 5.28 5.24 5.20 5.16 5.12 5.08 
52 5.37 5.32 5.28 5.24 5.20 5.16 5.12 5.08 
53 5.37 5.32 5.28 5.24 5.20 5.16 5.12 5.08 
54 5.36 5.32 5.28 5.24 5.19 5.15 5.12 5.08 
55 5.36 5.32 5.28 5.23 5.19 5.15 5.11 5.08 
56 5.36 5.32 5.28 5.23 5.19 5.15 5.11 5.08 
57 5.36 5.32 5.27 5.23 5.19 5.15 5.11 5.08 
58 5.36 5.32 5.27 5.23 5.19 5.15 5.11 5.07 
59 5.36 5.32 5.27 5.23 5.19 5.15 5.11 5.07 
60 5.36 5.31 5.27 5.23 5.19 5.15 5.11 5.07 
61 5.36 5.31 5.27 5.23 5.19 5.15 5.11 5.07 



DISR - C. See 10 of 15 9/28/2012 

Col - 
Row 0 1 2 3 4 5 6 7 
62 5.36 5.31 5.27 5.23 5.19 5.15 5.11 5.07 
63 5.36 5.31 5.27 5.23 5.19 5.15 5.11 5.07 
64 5.36 5.31 5.27 5.23 5.19 5.15 5.11 5.07 
65 5.35 5.31 5.27 5.23 5.18 5.14 5.11 5.07 
66 5.35 5.31 5.27 5.22 5.18 5.14 5.11 5.07 
67 5.35 5.31 5.27 5.22 5.18 5.14 5.10 5.07 
68 5.35 5.31 5.26 5.22 5.18 5.14 5.10 5.07 
69 5.35 5.31 5.26 5.22 5.18 5.14 5.10 5.07 
70 5.35 5.31 5.26 5.22 5.18 5.14 5.10 5.06 
71 5.35 5.30 5.26 5.22 5.18 5.14 5.10 5.06 
72 5.35 5.30 5.26 5.22 5.18 5.14 5.10 5.06 
73 5.35 5.30 5.26 5.22 5.18 5.14 5.10 5.06 
74 5.35 5.30 5.26 5.22 5.18 5.14 5.10 5.06 
75 5.35 5.30 5.26 5.22 5.18 5.14 5.10 5.06 
76 5.34 5.30 5.26 5.22 5.17 5.14 5.10 5.06 
77 5.34 5.30 5.26 5.21 5.17 5.13 5.10 5.06 
78 5.34 5.30 5.26 5.21 5.17 5.13 5.09 5.06 
79 5.34 5.30 5.25 5.21 5.17 5.13 5.09 5.06 
80 5.34 5.30 5.25 5.21 5.17 5.13 5.09 5.06 
81 5.34 5.30 5.25 5.21 5.17 5.13 5.09 5.05 
82 5.34 5.29 5.25 5.21 5.17 5.13 5.09 5.05 
83 5.34 5.29 5.25 5.21 5.17 5.13 5.09 5.05 
84 5.34 5.29 5.25 5.21 5.17 5.13 5.09 5.05 
85 5.34 5.29 5.25 5.21 5.17 5.13 5.09 5.05 
86 5.33 5.29 5.25 5.21 5.17 5.13 5.09 5.05 
87 5.33 5.29 5.25 5.21 5.16 5.13 5.09 5.05 
88 5.33 5.29 5.25 5.20 5.16 5.12 5.09 5.05 
89 5.33 5.29 5.25 5.20 5.16 5.12 5.09 5.05 
90 5.33 5.29 5.24 5.20 5.16 5.12 5.08 5.05 
91 5.33 5.29 5.24 5.20 5.16 5.12 5.08 5.05 
92 5.33 5.29 5.24 5.20 5.16 5.12 5.08 5.05 
93 5.33 5.28 5.24 5.20 5.16 5.12 5.08 5.04 



DISR - C. See 11 of 15 9/28/2012 

Col - 
Row 0 1 2 3 4 5 6 7 
94 5.33 5.28 5.24 5.20 5.16 5.12 5.08 5.04 
95 5.33 5.28 5.24 5.20 5.16 5.12 5.08 5.04 
96 5.33 5.28 5.24 5.20 5.16 5.12 5.08 5.04 
97 5.32 5.28 5.24 5.20 5.16 5.12 5.08 5.04 
98 5.32 5.28 5.24 5.20 5.16 5.12 5.08 5.04 
99 5.32 5.28 5.24 5.19 5.15 5.11 5.08 5.04 

100 5.32 5.28 5.24 5.19 5.15 5.11 5.08 5.04 
101 5.32 5.28 5.23 5.19 5.15 5.11 5.07 5.04 
102 5.32 5.28 5.23 5.19 5.15 5.11 5.07 5.04 
103 5.32 5.28 5.23 5.19 5.15 5.11 5.07 5.04 
104 5.32 5.27 5.23 5.19 5.15 5.11 5.07 5.03 
105 5.32 5.27 5.23 5.19 5.15 5.11 5.07 5.03 
106 5.32 5.27 5.23 5.19 5.15 5.11 5.07 5.03 
107 5.32 5.27 5.23 5.19 5.15 5.11 5.07 5.03 
108 5.31 5.27 5.23 5.19 5.15 5.11 5.07 5.03 
109 5.31 5.27 5.23 5.19 5.15 5.11 5.07 5.03 
110 5.31 5.27 5.23 5.18 5.14 5.10 5.07 5.03 
111 5.31 5.27 5.23 5.18 5.14 5.10 5.07 5.03 
112 5.31 5.27 5.22 5.18 5.14 5.10 5.06 5.03 
113 5.31 5.27 5.22 5.18 5.14 5.10 5.06 5.03 
114 5.31 5.26 5.22 5.18 5.14 5.10 5.06 5.03 
115 5.31 5.26 5.22 5.18 5.14 5.10 5.06 5.02 
116 5.31 5.26 5.22 5.18 5.14 5.10 5.06 5.02 
117 5.31 5.26 5.22 5.18 5.14 5.10 5.06 5.02 
118 5.30 5.26 5.22 5.18 5.14 5.10 5.06 5.02 
119 5.30 5.26 5.22 5.18 5.14 5.10 5.06 5.02 
120 5.30 5.26 5.22 5.18 5.13 5.10 5.06 5.02 
121 5.30 5.26 5.22 5.17 5.13 5.09 5.06 5.02 
122 5.30 5.26 5.21 5.17 5.13 5.09 5.06 5.02 
123 5.30 5.26 5.21 5.17 5.13 5.09 5.05 5.02 
124 5.30 5.26 5.21 5.17 5.13 5.09 5.05 5.02 
125 5.30 5.25 5.21 5.17 5.13 5.09 5.05 5.02 
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Col - 
Row 0 1 2 3 4 5 6 7 
126 5.30 5.25 5.21 5.17 5.13 5.09 5.05 5.01 
127 5.30 5.25 5.21 5.17 5.13 5.09 5.05 5.01 
128 5.30 5.25 5.21 5.17 5.13 5.09 5.05 5.01 
129 5.29 5.25 5.21 5.17 5.13 5.09 5.05 5.01 
130 5.29 5.25 5.21 5.17 5.13 5.09 5.05 5.01 
131 5.29 5.25 5.21 5.17 5.12 5.09 5.05 5.01 
132 5.29 5.25 5.21 5.16 5.12 5.08 5.05 5.01 
133 5.29 5.25 5.20 5.16 5.12 5.08 5.05 5.01 
134 5.29 5.25 5.20 5.16 5.12 5.08 5.04 5.01 
135 5.29 5.25 5.20 5.16 5.12 5.08 5.04 5.01 
136 5.29 5.24 5.20 5.16 5.12 5.08 5.04 5.01 
137 5.29 5.24 5.20 5.16 5.12 5.08 5.04 5.00 
138 5.29 5.24 5.20 5.16 5.12 5.08 5.04 5.00 
139 5.28 5.24 5.20 5.16 5.12 5.08 5.04 5.00 
140 5.28 5.24 5.20 5.16 5.12 5.08 5.04 5.00 
141 5.28 5.24 5.20 5.16 5.12 5.08 5.04 5.00 
142 5.28 5.24 5.20 5.15 5.11 5.08 5.04 5.00 
143 5.28 5.24 5.20 5.15 5.11 5.07 5.04 5.00 
144 5.28 5.24 5.19 5.15 5.11 5.07 5.04 5.00 
145 5.28 5.24 5.19 5.15 5.11 5.07 5.03 5.00 
146 5.28 5.23 5.19 5.15 5.11 5.07 5.03 5.00 
147 5.28 5.23 5.19 5.15 5.11 5.07 5.03 5.00 
148 5.28 5.23 5.19 5.15 5.11 5.07 5.03 4.99 
149 5.28 5.23 5.19 5.15 5.11 5.07 5.03 4.99 
150 5.27 5.23 5.19 5.15 5.11 5.07 5.03 4.99 
151 5.27 5.23 5.19 5.15 5.11 5.07 5.03 4.99 
152 5.27 5.23 5.19 5.15 5.11 5.07 5.03 4.99 
153 5.27 5.23 5.19 5.14 5.10 5.07 5.03 4.99 
154 5.27 5.23 5.18 5.14 5.10 5.06 5.03 4.99 
155 5.27 5.23 5.18 5.14 5.10 5.06 5.03 4.99 
156 5.27 5.22 5.18 5.14 5.10 5.06 5.02 4.99 
157 5.27 5.22 5.18 5.14 5.10 5.06 5.02 4.99 
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Col - 
Row 0 1 2 3 4 5 6 7 
158 5.27 5.22 5.18 5.14 5.10 5.06 5.02 4.99 
159 5.27 5.22 5.18 5.14 5.10 5.06 5.02 4.98 
160 5.26 5.22 5.18 5.14 5.10 5.06 5.02 4.98 
161 5.26 5.22 5.18 5.14 5.10 5.06 5.02 4.98 
162 5.26 5.22 5.18 5.14 5.10 5.06 5.02 4.98 
163 5.26 5.22 5.18 5.13 5.09 5.06 5.02 4.98 
164 5.26 5.22 5.17 5.13 5.09 5.05 5.02 4.98 
165 5.26 5.22 5.17 5.13 5.09 5.05 5.02 4.98 
166 5.26 5.22 5.17 5.13 5.09 5.05 5.01 4.98 
167 5.26 5.21 5.17 5.13 5.09 5.05 5.01 4.98 
168 5.26 5.21 5.17 5.13 5.09 5.05 5.01 4.98 
169 5.26 5.21 5.17 5.13 5.09 5.05 5.01 4.98 
170 5.25 5.21 5.17 5.13 5.09 5.05 5.01 4.97 
171 5.25 5.21 5.17 5.13 5.09 5.05 5.01 4.97 
172 5.25 5.21 5.17 5.13 5.09 5.05 5.01 4.97 
173 5.25 5.21 5.17 5.13 5.09 5.05 5.01 4.97 
174 5.25 5.21 5.17 5.12 5.08 5.05 5.01 4.97 
175 5.25 5.21 5.16 5.12 5.08 5.04 5.01 4.97 
176 5.25 5.21 5.16 5.12 5.08 5.04 5.01 4.97 
177 5.25 5.20 5.16 5.12 5.08 5.04 5.00 4.97 
178 5.25 5.20 5.16 5.12 5.08 5.04 5.00 4.97 
179 5.25 5.20 5.16 5.12 5.08 5.04 5.00 4.97 
180 5.24 5.20 5.16 5.12 5.08 5.04 5.00 4.96 
181 5.24 5.20 5.16 5.12 5.08 5.04 5.00 4.96 
182 5.24 5.20 5.16 5.12 5.08 5.04 5.00 4.96 
183 5.24 5.20 5.16 5.12 5.08 5.04 5.00 4.96 
184 5.24 5.20 5.16 5.11 5.07 5.04 5.00 4.96 
185 5.24 5.20 5.15 5.11 5.07 5.03 5.00 4.96 
186 5.24 5.20 5.15 5.11 5.07 5.03 5.00 4.96 
187 5.24 5.19 5.15 5.11 5.07 5.03 4.99 4.96 
188 5.24 5.19 5.15 5.11 5.07 5.03 4.99 4.96 
189 5.24 5.19 5.15 5.11 5.07 5.03 4.99 4.96 
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Col - 
Row 0 1 2 3 4 5 6 7 
190 5.23 5.19 5.15 5.11 5.07 5.03 4.99 4.96 
191 5.23 5.19 5.15 5.11 5.07 5.03 4.99 4.95 
192 5.23 5.19 5.15 5.11 5.07 5.03 4.99 4.95 
193 5.23 5.19 5.15 5.11 5.07 5.03 4.99 4.95 
194 5.23 5.19 5.15 5.10 5.06 5.03 4.99 4.95 
195 5.23 5.19 5.14 5.10 5.06 5.02 4.99 4.95 
196 5.23 5.19 5.14 5.10 5.06 5.02 4.99 4.95 
197 5.23 5.18 5.14 5.10 5.06 5.02 4.99 4.95 
198 5.23 5.18 5.14 5.10 5.06 5.02 4.98 4.95 
199 5.23 5.18 5.14 5.10 5.06 5.02 4.98 4.95 
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Figure - Plot of the data from the preceding table (ULVS spectral resolution at 210ºK) 
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Appendix 31 - Solar Aureole Relative Spectral Response Tables 
 
This appendix presents the filter curve portion of the Relative Spectral Response for the 4 Solar Aureole Cameras (Blue, vertical & 
horizontal polarization; and Red, vertical and horizontal polarization.  Three columns (Red Vertical column 0 and Red Horizontal 
columns 0 & 1) require different RSR tables (below).  The RSR are presented by wavelength (table row) and SA Row (table 
column!), but must be interpolated to attain each pixel's value. 
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Blue Vertical 
nm 0.5 5 10 15 20 25 30 35 40 43 45 48.5 50 
420 0.00639 0.00467 0.00397 0.00427 0.00249 0.00370 0.00334 0.00257 0.00346 0.00312 0.00405 0.00360 0.00259 
430 0.00546 0.00438 0.00376 0.00292 0.00283 0.00245 0.00319 0.00298 0.00330 0.00268 0.00308 0.00307 0.00278 
440 0.00540 0.00281 0.00297 0.00354 0.00218 0.00308 0.00251 0.00360 0.00326 0.00302 0.00338 0.00326 0.00292 
450 0.01021 0.00789 0.00534 0.00491 0.00363 0.00444 0.00339 0.00439 0.00557 0.00695 0.00822 0.01567 0.02090 
453 0.04461 0.01413 0.00697 0.00563 0.00517 0.00459 0.00466 0.00543 0.00741 0.01089 0.01545 0.03863 0.05449 
456 0.09363 0.03297 0.01301 0.00740 0.00690 0.00580 0.00615 0.00807 0.01279 0.02265 0.03710 0.08742 0.11874 
459 0.19046 0.08053 0.02709 0.01312 0.00934 0.00824 0.00941 0.01387 0.02987 0.05603 0.08690 0.17340 0.22313 
462 0.31466 0.17214 0.07047 0.03152 0.01959 0.01615 0.01998 0.03236 0.07670 0.12967 0.18000 0.28952 0.34482 
465 0.44129 0.30563 0.16554 0.08663 0.05508 0.04718 0.05369 0.08989 0.17331 0.25499 0.31227 0.42176 0.47229 
468 0.56547 0.44951 0.30983 0.20018 0.14096 0.12436 0.14646 0.20799 0.31968 0.39614 0.45411 0.54166 0.57377 
471 0.67785 0.58664 0.45862 0.35736 0.28907 0.26459 0.29308 0.36594 0.46447 0.53426 0.58375 0.65441 0.67848 
474 0.75338 0.70944 0.59911 0.50788 0.44951 0.43405 0.45645 0.50896 0.60187 0.66544 0.70208 0.73799 0.74239 
477 0.81075 0.80430 0.71941 0.63948 0.59005 0.57053 0.59793 0.64129 0.72592 0.77368 0.79423 0.80484 0.79950 
480 0.85843 0.87521 0.82183 0.75558 0.71076 0.69050 0.71382 0.75209 0.82818 0.85685 0.86447 0.84175 0.81797 
483 0.86099 0.90345 0.88495 0.84622 0.80907 0.79220 0.81430 0.84994 0.89071 0.89989 0.89188 0.86307 0.84496 
486 0.88381 0.90767 0.91752 0.90275 0.88643 0.87228 0.88738 0.90909 0.92185 0.91509 0.90121 0.87425 0.86165 
489 0.89629 0.91028 0.92318 0.93348 0.92433 0.91554 0.92658 0.92399 0.92846 0.91598 0.90081 0.88839 0.88857 
492 0.93652 0.90357 0.90230 0.92995 0.93419 0.93060 0.93729 0.92506 0.91436 0.90248 0.89876 0.91793 0.93615 
495 0.95367 0.91703 0.89318 0.90578 0.91944 0.91958 0.91320 0.89968 0.90083 0.90265 0.91319 0.94144 0.95737 
498 0.96608 0.93503 0.87927 0.87831 0.88746 0.88625 0.88285 0.87607 0.89395 0.91872 0.94071 0.96781 0.97499 
501 0.98414 0.96304 0.89473 0.86522 0.86134 0.85829 0.86691 0.87271 0.91085 0.94612 0.96114 0.98922 1.00000 
504 0.99955 0.98329 0.92910 0.88508 0.86737 0.85516 0.86824 0.89206 0.94337 0.96949 0.97986 0.99870 1.00000 
507 0.96080 0.99699 0.96071 0.92179 0.89101 0.88078 0.89654 0.92812 0.97605 0.99383 0.99679 0.95332 0.91573 
510 0.80987 0.96594 0.99472 0.96474 0.94018 0.92369 0.94732 0.96791 0.99520 0.99284 0.95762 0.80902 0.71146 
513 0.56857 0.84396 0.98483 0.99760 0.98304 0.97615 0.98675 0.99740 0.98650 0.91795 0.81807 0.57082 0.43663 
516 0.33182 0.62095 0.87433 0.97794 0.99812 0.99973 0.99764 0.97687 0.86526 0.72475 0.58945 0.33179 0.21323 
519 0.17310 0.38256 0.67536 0.85675 0.93400 0.94964 0.93218 0.84721 0.65300 0.48189 0.35717 0.17746 0.11547 
522 0.08822 0.20528 0.43098 0.64318 0.75483 0.78266 0.75109 0.62652 0.41555 0.27090 0.19058 0.08942 0.06142 
525 0.05114 0.10727 0.23595 0.39622 0.51033 0.55065 0.50799 0.38615 0.22480 0.14283 0.09898 0.04913 0.03825 
528 0.02795 0.05714 0.12172 0.21573 0.29385 0.32258 0.29178 0.20307 0.11725 0.07299 0.05378 0.03147 0.02631 
531 0.01977 0.03318 0.06324 0.10756 0.14970 0.16492 0.14672 0.10440 0.05989 0.04074 0.03104 0.01918 0.01608 
534 0.01590 0.02153 0.03566 0.05625 0.07707 0.08516 0.07616 0.05456 0.03516 0.02532 0.02099 0.01404 0.01130 
537 0.00981 0.01423 0.02265 0.03210 0.04076 0.04435 0.04144 0.03054 0.02123 0.01794 0.01498 0.01083 0.00946 
540 0.00878 0.01069 0.01554 0.02074 0.02583 0.02748 0.02487 0.01961 0.01405 0.01211 0.01053 0.00861 0.00810 
550 0.00491 0.00553 0.00605 0.00627 0.00726 0.00739 0.00711 0.00717 0.00635 0.00593 0.00620 0.00581 0.00532 
560 0.00749 0.00484 0.00457 0.00380 0.00409 0.00426 0.00412 0.00450 0.00427 0.00420 0.00467 0.00535 0.00557 
570 0.00500 0.00437 0.00413 0.00356 0.00366 0.00341 0.00281 0.00360 0.00405 0.00419 0.00494 0.00528 0.00505 
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Blue Horizontal 
nm 0.5 5 10 15 20 25 30 35 40 43 45 48.5 50 
420 0.00131 0.00237 0.00335 0.00216 0.00276 0.00310 0.00286 0.00340 0.00353 0.00293 0.00328 0.00270 0.00198 
430 0.00112 0.00272 0.00286 0.00215 0.00294 0.00353 0.00274 0.00290 0.00268 0.00361 0.00281 0.00291 0.00355 
440 0.00219 0.00298 0.00391 0.00325 0.00311 0.00311 0.00403 0.00313 0.00294 0.00277 0.00308 0.00257 0.00194 
450 0.00743 0.00697 0.00654 0.00584 0.00512 0.00512 0.00554 0.00537 0.00609 0.00617 0.00804 0.01261 0.01507 
453 0.01620 0.01046 0.00882 0.00687 0.00635 0.00544 0.00634 0.00646 0.00982 0.01156 0.01485 0.02956 0.03936 
456 0.03781 0.01964 0.01385 0.00995 0.00752 0.00729 0.00779 0.00994 0.01638 0.02307 0.03397 0.07351 0.09844 
459 0.09607 0.04289 0.02312 0.01604 0.01123 0.01036 0.01275 0.01849 0.03374 0.05986 0.08669 0.16037 0.20236 
462 0.19495 0.10998 0.05105 0.02969 0.02033 0.01904 0.02522 0.04231 0.08909 0.13910 0.18661 0.28241 0.32839 
465 0.34334 0.23082 0.13115 0.07567 0.05355 0.05269 0.06628 0.10964 0.19520 0.27088 0.31910 0.42361 0.47625 
468 0.49096 0.37908 0.26700 0.18649 0.14223 0.13948 0.17166 0.24379 0.34871 0.41704 0.47086 0.56594 0.60704 
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471 0.63669 0.53080 0.43407 0.35013 0.29734 0.29596 0.33528 0.40964 0.49853 0.56565 0.61054 0.68553 0.71627 
474 0.75271 0.67278 0.57263 0.51467 0.46791 0.46887 0.49941 0.55771 0.63585 0.69778 0.74174 0.78775 0.79542 
477 0.84077 0.79189 0.69363 0.63584 0.60618 0.60290 0.62651 0.68060 0.77053 0.81966 0.84416 0.84970 0.83754 
480 0.89614 0.88625 0.79867 0.73680 0.69791 0.70162 0.72718 0.78308 0.86693 0.89689 0.90615 0.87277 0.83914 
483 0.91794 0.93711 0.88755 0.83204 0.79029 0.79102 0.82244 0.87640 0.92837 0.94376 0.93576 0.89004 0.85810 
486 0.90849 0.95513 0.93650 0.89879 0.86261 0.86606 0.89468 0.93434 0.96106 0.95250 0.93133 0.89254 0.87523 
489 0.89287 0.94547 0.94840 0.93608 0.91387 0.91737 0.93327 0.95313 0.95884 0.93937 0.92138 0.90904 0.91120 
492 0.89835 0.91893 0.94357 0.94573 0.92433 0.93597 0.94973 0.95088 0.93421 0.91938 0.91683 0.93234 0.94677 
495 0.92803 0.90457 0.90928 0.92255 0.91437 0.92297 0.92879 0.92395 0.90444 0.90917 0.92834 0.96779 0.98701 
498 0.96897 0.90472 0.88000 0.88314 0.88190 0.89066 0.89574 0.88683 0.89900 0.92481 0.95505 0.99201 1.00000 
501 0.98605 0.93260 0.88038 0.85942 0.85296 0.86040 0.86235 0.87495 0.91324 0.96191 0.98767 0.99185 0.97769 
504 0.99783 0.96770 0.89719 0.86136 0.83893 0.84350 0.85364 0.88610 0.94842 0.98983 0.99540 0.88868 0.79756 
507 0.92010 0.99629 0.93799 0.88541 0.85815 0.85836 0.88157 0.92631 0.98687 0.99206 0.94277 0.67775 0.49452 
510 0.72661 0.96894 0.98806 0.93174 0.90406 0.89889 0.93200 0.97177 0.99320 0.91206 0.78493 0.41515 0.19928 
513 0.45717 0.83938 0.99029 0.98787 0.95949 0.96317 0.98436 0.99884 0.90792 0.71934 0.53456 0.20879 0.06825 
516 0.24055 0.60483 0.90831 0.99076 1.00000 0.99898 0.99640 0.94398 0.71109 0.46406 0.29538 0.10060 0.05623 
519 0.11172 0.35974 0.70273 0.88814 0.94630 0.95588 0.91718 0.75886 0.46022 0.25244 0.14765 0.05326 0.04748 
522 0.05750 0.18470 0.45254 0.67800 0.78020 0.79606 0.71129 0.52202 0.25181 0.12317 0.07113 0.03022 0.03224 
525 0.03113 0.09128 0.24568 0.42844 0.54819 0.56246 0.47271 0.29730 0.12382 0.06238 0.03806 0.01783 0.01785 
528 0.01808 0.04666 0.12146 0.23455 0.31380 0.32728 0.26207 0.15131 0.06426 0.03396 0.02249 0.01233 0.01183 
531 0.01271 0.02573 0.06218 0.11682 0.16235 0.17114 0.13210 0.07786 0.03444 0.02032 0.01386 0.00740 0.00651 
534 0.00808 0.01562 0.03469 0.06096 0.08365 0.08721 0.06877 0.04033 0.02076 0.01326 0.01003 0.00559 0.00415 
537 0.00518 0.01139 0.02068 0.03411 0.04523 0.04804 0.03843 0.02423 0.01340 0.00917 0.00729 0.00469 0.00385 
540 0.00344 0.00856 0.01313 0.02113 0.02718 0.02749 0.02327 0.01610 0.00918 0.00635 0.00564 0.00316 0.00161 
550 0.00231 0.00394 0.00529 0.00682 0.00718 0.00783 0.00761 0.00609 0.00446 0.00398 0.00389 0.00295 0.00224 
560 0.00352 0.00392 0.00367 0.00427 0.00425 0.00442 0.00441 0.00391 0.00349 0.00333 0.00344 0.00307 0.00269 
570 0.00338 0.00331 0.00368 0.00375 0.00358 0.00376 0.00372 0.00334 0.00347 0.00394 0.00343 0.00284 0.00271 
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Red Vertical 
nm 0.5 5 10 15 20 25 30 35 40 43 45 48.5 50 
750 0.00009 0.00009 0.00001 0.00012 0.00006 0.00008 0.00010 0.00004 0.00000 0.00011 0.00008 0.00013 0.00018 
800 0.00228 0.00187 0.00213 0.00297 0.00309 0.00309 0.00272 0.00211 0.00154 0.00161 0.00174 0.00161 0.00141 
830 0.00683 0.00530 0.00730 0.00986 0.01275 0.01334 0.01196 0.00940 0.00602 0.00477 0.00518 0.00608 0.00653 
840 0.01448 0.01143 0.01045 0.01434 0.01651 0.01783 0.01618 0.01390 0.01044 0.00887 0.00958 0.01008 0.01000 
850 0.02844 0.02218 0.01897 0.01640 0.01724 0.01707 0.01664 0.01624 0.01495 0.01470 0.01531 0.01661 0.01726 
854 0.03474 0.02835 0.02337 0.01962 0.01772 0.01723 0.01685 0.01781 0.01909 0.01914 0.01975 0.02075 0.02115 
858 0.04574 0.03598 0.03131 0.02585 0.02222 0.02028 0.02135 0.02247 0.02530 0.02635 0.02706 0.02894 0.02999 
862 0.07238 0.04517 0.03479 0.03253 0.02489 0.01955 0.02274 0.02717 0.02936 0.03087 0.03257 0.04056 0.04594 
866 0.11732 0.06026 0.04469 0.03762 0.02973 0.02330 0.02598 0.03043 0.03957 0.04088 0.04477 0.06450 0.07798 
870 0.20718 0.08560 0.05362 0.04390 0.03349 0.02555 0.02960 0.03754 0.04742 0.05231 0.06517 0.11552 0.14796 



DISR - C. See 6 of14 9/28/2012  

874 0.34620 0.12673 0.07185 0.05354 0.03941 0.02789 0.03259 0.04474 0.05995 0.07383 0.09493 0.19066 0.25460 
878 0.54247 0.21858 0.09502 0.06561 0.04428 0.03139 0.03966 0.05706 0.08129 0.11133 0.15763 0.33545 0.44938 
882 0.73786 0.37316 0.14648 0.08595 0.05727 0.03968 0.04971 0.07289 0.11931 0.18586 0.27056 0.54665 0.71480 
886 0.88202 0.57121 0.24264 0.12496 0.07832 0.05747 0.06901 0.10574 0.19528 0.31695 0.45175 0.75593 0.91290 
890 0.94843 0.75941 0.40573 0.20448 0.12518 0.09232 0.10866 0.16868 0.32926 0.50610 0.66208 0.90196 0.99187 
894 0.98843 0.88145 0.60985 0.34716 0.21235 0.16883 0.19425 0.29455 0.52395 0.70708 0.83266 0.98965 1.03247 
898 0.99364 0.94576 0.78233 0.55243 0.37684 0.30889 0.34921 0.48571 0.72159 0.86724 0.93904 1.01212 1.02295 
902 0.98919 0.97417 0.89764 0.74934 0.59171 0.52757 0.56301 0.70611 0.88041 0.95761 0.98843 1.01958 1.02404 
906 0.99556 0.99824 0.95752 0.89578 0.80019 0.74583 0.77472 0.87011 0.96232 0.99559 1.01455 1.03813 1.00000 
910 0.98489 1.00437 0.97036 0.95841 0.91683 0.89209 0.91027 0.95844 0.99217 0.99853 1.00820 1.02912 1.00000 
914 0.99661 0.98980 0.98116 0.97988 0.96134 0.95448 0.96603 0.97602 0.99940 1.01029 1.01137 1.01803 1.02274 
918 0.99929 0.99850 0.99634 0.98110 0.98805 0.97473 0.98471 0.99356 0.99842 1.00859 1.00868 1.01621 1.02231 
922 0.99399 1.00070 0.98894 0.99205 0.98807 0.98268 0.98526 0.99611 0.99865 0.99731 1.00402 1.00410 0.99960 
926 0.99690 0.99074 0.99705 0.99664 0.99449 0.99513 0.99334 0.99756 0.99198 0.99745 0.99707 0.99762 0.99834 
930 0.98911 0.98873 0.99918 0.99334 1.00027 0.99818 0.99558 0.99553 0.99883 0.99907 0.99515 1.00325 1.01254 
934 0.99660 0.99499 0.99233 0.99317 0.99614 0.99607 0.99862 0.99120 0.98963 0.98790 0.98411 0.98218 0.98318 
938 0.99332 0.99442 0.99264 0.99491 0.99146 0.99964 0.99878 0.98856 0.98996 0.98678 0.98740 0.97974 1.00000 
942 0.98525 0.99241 0.99129 0.99550 1.00056 0.99887 0.99285 0.98813 0.97984 0.98701 0.98471 0.97263 0.96432 
946 0.95091 0.99382 0.99394 0.99405 1.00305 1.00247 0.99671 0.99810 0.99559 0.98552 0.98176 0.96555 0.95485 
950 0.85945 0.98157 0.99899 0.99956 1.00509 1.00324 1.00496 1.00152 0.99046 0.98516 0.97761 0.92775 0.89209 
954 0.70305 0.94236 0.99881 1.00678 1.00896 1.01661 1.00850 1.00353 0.99158 0.97992 0.95660 0.84445 0.76859 
958 0.49475 0.83685 0.97542 1.00212 1.01517 1.01419 1.01243 1.00567 0.98588 0.94241 0.88417 0.69665 0.58294 
962 0.30010 0.66441 0.92443 0.98984 1.01577 1.01096 1.01709 0.99715 0.94862 0.86206 0.76479 0.50025 0.35013 
966 0.17933 0.46692 0.79879 0.95461 1.00763 1.01097 1.00885 0.97423 0.85776 0.71841 0.58064 0.31592 0.19326 
970 0.09460 0.28990 0.61103 0.85278 0.94015 0.96732 0.95962 0.88283 0.70046 0.51701 0.38418 0.18100 0.10533 
974 0.05476 0.15705 0.40116 0.65474 0.80569 0.85956 0.82915 0.70996 0.49187 0.31970 0.22416 0.10119 0.06573 
978 0.03191 0.08727 0.22957 0.43817 0.60211 0.67397 0.64645 0.50258 0.29682 0.18005 0.11970 0.05590 0.04485 
982 0.02221 0.04781 0.12355 0.25627 0.38317 0.45218 0.42098 0.29977 0.16041 0.09677 0.06626 0.03204 0.02485 
986 0.01247 0.02535 0.06423 0.13772 0.21922 0.26462 0.23887 0.16507 0.08911 0.05409 0.03737 0.01770 0.01301 
990 0.00855 0.01492 0.03770 0.07192 0.11846 0.14806 0.13459 0.08651 0.04703 0.03004 0.02177 0.01295 0.01136 

1000 0.00262 0.00506 0.01038 0.01871 0.02812 0.03497 0.03167 0.02342 0.01224 0.00786 0.00666 0.00555 0.00546 
1010 0.00142 0.00178 0.00453 0.00467 0.00883 0.01137 0.00800 0.00326 0.00451 0.00148 0.00356 0.00116 -0.00222 
1020 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
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Red Vertical, Column 0 
nm 0.5 5 10 15 20 25 30 35 40 43 45 48.5 50 
750 0.00041 0.00030 0.00013 0.00004 0.00006 0.00019 0.00014 0.00024 0.00011 0.00019 0.00010 0.00012 0.00021 
800 0.00468 0.00239 0.00269 0.00371 0.00309 0.00328 0.00243 0.00192 0.00207 0.00135 0.00149 0.00130 0.00106 
830 0.01465 0.00700 0.00781 0.01178 0.01259 0.01366 0.01121 0.00956 0.00677 0.00522 0.00462 0.00604 0.00761 
840 0.02880 0.01551 0.01144 0.01553 0.01540 0.01694 0.01486 0.01399 0.01117 0.00937 0.00997 0.01002 0.00964 
850 0.05252 0.02992 0.01998 0.01878 0.01731 0.01825 0.01608 0.01643 0.01716 0.01737 0.01789 0.01777 0.01731 
854 0.06283 0.03658 0.02438 0.02148 0.01742 0.01931 0.01709 0.01820 0.02052 0.02181 0.02196 0.02169 0.02137 
858 0.07870 0.04814 0.03320 0.02884 0.02256 0.02154 0.02085 0.02367 0.02791 0.02783 0.02950 0.03218 0.03323 
862 0.11096 0.06080 0.04113 0.03525 0.02404 0.02187 0.01889 0.02879 0.03386 0.03473 0.03876 0.04590 0.04899 
866 0.15888 0.07807 0.04765 0.04520 0.03087 0.02492 0.02369 0.03519 0.04262 0.04382 0.04846 0.07036 0.08512 
870 0.24320 0.09997 0.06227 0.05331 0.03647 0.02879 0.02824 0.03768 0.05157 0.05654 0.06542 0.11591 0.15115 



DISR - C. See 8 of14 9/28/2012  

874 0.39092 0.15460 0.07567 0.06070 0.03891 0.03224 0.03460 0.04801 0.06380 0.07803 0.10171 0.19702 0.25885 
878 0.58368 0.23771 0.10234 0.07551 0.04749 0.03793 0.03937 0.05744 0.08703 0.11893 0.16753 0.33546 0.43973 
882 0.73457 0.38283 0.15649 0.09433 0.05610 0.04566 0.04913 0.07637 0.12559 0.19436 0.27664 0.53073 0.68252 
886 0.86739 0.56409 0.25886 0.13534 0.08154 0.06099 0.07230 0.10716 0.19988 0.32120 0.44960 0.72735 0.86705 
890 0.91723 0.73917 0.41510 0.21681 0.12501 0.09722 0.11232 0.17714 0.33691 0.51157 0.65169 0.87404 0.96042 
894 0.94839 0.85043 0.61497 0.36265 0.22110 0.17213 0.19215 0.30090 0.52209 0.70025 0.81817 0.94149 0.96199 
898 0.95146 0.90546 0.78318 0.55246 0.37853 0.31387 0.35042 0.49082 0.71797 0.85039 0.91258 0.97479 0.98329 
902 0.96756 0.94418 0.89246 0.74920 0.59730 0.52423 0.56392 0.69874 0.86725 0.93866 0.95927 0.98870 0.99873 
906 0.97901 0.97014 0.95390 0.88632 0.79382 0.73898 0.76545 0.86539 0.93945 0.96510 0.97484 0.99349 1.00000 
910 0.96894 0.96986 0.96521 0.94200 0.90600 0.87757 0.89306 0.93112 0.96500 0.97195 0.98044 0.99464 1.00000 
914 0.98082 0.96793 0.97671 0.96640 0.95542 0.94600 0.95268 0.96620 0.97289 0.98344 0.98578 0.98458 0.98199 
918 0.97550 0.98001 0.98313 0.97628 0.96894 0.96574 0.97009 0.97904 0.98370 0.98274 0.98434 0.98768 0.98933 
922 0.97695 0.98160 0.98980 0.98976 0.98446 0.98022 0.98127 0.98434 0.98519 0.98624 0.98873 0.99550 0.99934 
926 0.99037 0.99196 0.98688 0.97903 0.98720 0.98499 0.98246 0.98404 0.99214 0.99302 0.98386 0.98694 0.99570 
930 0.98856 1.00104 0.98947 0.99296 0.98864 0.99665 1.00084 0.99804 0.99475 0.99061 0.99606 0.99234 0.98559 
934 1.01134 0.99650 0.99936 1.00557 1.00473 1.00499 1.00073 1.00144 0.99496 0.99568 0.99691 0.99298 0.98894 
938 1.00670 1.00102 1.00674 1.00550 1.00812 1.00668 1.00822 1.00499 1.00503 1.00654 1.00683 1.00327 1.00000 
942 1.01978 1.01022 1.00776 1.01574 1.01101 1.01100 1.01843 1.00989 1.00993 1.00580 1.00391 0.99844 0.99526 
946 0.99497 1.01494 1.02760 1.02937 1.02029 1.02144 1.02280 1.01930 1.01665 1.01668 1.00625 0.98845 0.98099 
950 0.89782 1.01412 1.02818 1.03548 1.03464 1.03705 1.03110 1.03195 1.02502 1.01878 1.01109 0.96231 0.92765 
954 0.74182 0.96495 1.03574 1.05347 1.04907 1.04847 1.04485 1.04747 1.03654 1.01741 0.99119 0.87320 0.79454 
958 0.51848 0.86928 1.01803 1.05772 1.05443 1.05259 1.05503 1.04830 1.03050 0.98910 0.92324 0.71115 0.58253 
962 0.32956 0.68604 0.96076 1.05230 1.06039 1.06436 1.06011 1.05137 0.99227 0.89987 0.78802 0.51216 0.36272 
966 0.19962 0.48068 0.82261 1.00098 1.04255 1.05614 1.05585 1.02436 0.89746 0.74013 0.59577 0.31738 0.18804 
970 0.10815 0.29086 0.62125 0.88640 0.98465 1.01162 1.01070 0.93102 0.73102 0.53409 0.39028 0.18516 0.11538 
974 0.06717 0.16519 0.40952 0.68537 0.84049 0.88978 0.87844 0.74595 0.50282 0.33177 0.22919 0.10423 0.07192 
978 0.04255 0.09325 0.23377 0.45628 0.61705 0.68325 0.65614 0.51207 0.30429 0.18338 0.12359 0.06058 0.04981 
982 0.02523 0.05260 0.12990 0.25950 0.38310 0.44586 0.41937 0.30957 0.16615 0.09866 0.06914 0.03444 0.02618 
986 0.01905 0.02981 0.07073 0.14010 0.21708 0.26174 0.23914 0.16724 0.08851 0.05578 0.03761 0.02122 0.02019 
990 0.01257 0.01719 0.04140 0.07702 0.11862 0.13845 0.12813 0.08806 0.04836 0.03120 0.02268 0.01145 0.00807 

1000 0.00702 0.00737 0.01324 0.02033 0.02940 0.03136 0.03073 0.02182 0.01431 0.00939 0.00720 0.00636 0.00716 
1010 0.00715 0.00260 0.00471 0.00508 0.00631 0.00960 0.00818 0.00460 0.00522 0.00541 0.00232 0.00119 0.00236 
1020 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
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Red Horizontal 
nm 0.5 5 10 15 20 25 30 35 40 43 45 48.5 50 
750 0.00013 0.00000 0.00008 0.00003 0.00000 0.00004 0.00003 0.00006 0.00005 0.00011 0.00013 0.00002 0.00000 
800 0.00133 0.00166 0.00154 0.00155 0.00121 0.00103 0.00100 0.00109 0.00114 0.00110 0.00107 0.00110 0.00114 
830 0.00525 0.00476 0.00612 0.00810 0.00945 0.01038 0.00884 0.00704 0.00566 0.00504 0.00516 0.00653 0.00756 
840 0.00808 0.00745 0.00854 0.01072 0.01389 0.01569 0.01494 0.01283 0.01013 0.01020 0.01193 0.01783 0.02148 
850 0.01000 0.00973 0.01083 0.01151 0.01417 0.01612 0.01694 0.01810 0.01932 0.02064 0.02282 0.02778 0.03035 
854 0.01132 0.01121 0.01221 0.01272 0.01507 0.01663 0.01808 0.02164 0.02477 0.02709 0.02838 0.03247 0.03494 
858 0.01438 0.01471 0.01733 0.01696 0.01724 0.01882 0.02274 0.02877 0.03412 0.03611 0.03753 0.04124 0.04332 
862 0.01909 0.01657 0.02131 0.01820 0.01766 0.01786 0.02467 0.03409 0.04012 0.04499 0.04591 0.05334 0.05878 
866 0.02743 0.02367 0.02993 0.02309 0.02118 0.02178 0.02993 0.04385 0.05428 0.05543 0.06158 0.07737 0.08610 
870 0.04666 0.03450 0.03571 0.03061 0.02532 0.02331 0.03680 0.05298 0.06604 0.07142 0.08108 0.11212 0.13093 
874 0.08321 0.04860 0.04487 0.03770 0.02968 0.02686 0.04312 0.05954 0.07832 0.09670 0.11348 0.18367 0.22966 



DISR - C. See 10 of14 9/28/2012  

878 0.16854 0.07798 0.06142 0.04586 0.03501 0.03184 0.04942 0.07220 0.09868 0.12699 0.16415 0.31835 0.41918 
882 0.33491 0.14011 0.08470 0.05950 0.04419 0.03922 0.05976 0.08984 0.13542 0.20163 0.27573 0.52169 0.67241 
886 0.56229 0.26575 0.13715 0.08501 0.06174 0.05532 0.07866 0.12459 0.21269 0.32877 0.45574 0.75196 0.90776 
890 0.76896 0.45890 0.23460 0.13688 0.09792 0.08863 0.11978 0.19201 0.34785 0.52545 0.67574 0.90032 0.98160 
894 0.90708 0.68252 0.40101 0.24236 0.17073 0.15892 0.20444 0.32282 0.55536 0.74084 0.85317 0.97358 0.99550 
898 0.96699 0.85168 0.61250 0.41711 0.31245 0.29559 0.35601 0.51488 0.75894 0.90325 0.96334 1.00156 0.99187 
902 0.98017 0.94596 0.81984 0.63799 0.52196 0.50572 0.57018 0.72969 0.90737 0.97144 0.99116 1.00672 1.00000 
906 0.98551 0.98421 0.94023 0.83883 0.74310 0.73442 0.78607 0.89202 0.98100 1.00315 1.00481 1.01253 1.00000 
910 0.99020 0.98412 0.97572 0.93960 0.90252 0.88921 0.91305 0.96231 0.99909 1.00546 1.00865 1.00787 1.00000 
914 0.99100 0.99303 0.98909 0.97412 0.96370 0.97304 0.97352 0.98593 1.00055 1.00868 1.00823 1.00332 0.99961 
918 0.98605 0.98429 0.99754 0.98728 0.98833 0.98753 0.99224 0.99465 0.99905 1.00375 1.00188 1.00898 1.00000 
922 0.99497 0.99413 0.99504 0.99125 0.99469 0.99223 0.99242 0.99709 0.99935 0.99840 1.00014 1.00541 1.00000 
926 0.99183 0.99204 0.99618 0.99281 0.99751 1.00049 0.99547 0.99426 0.99951 0.99914 0.99275 1.00027 1.00000 
930 0.99584 0.99238 0.99469 0.99967 0.99526 0.99641 0.99945 0.99579 0.99227 0.99428 0.99802 0.99560 0.99107 
934 0.99788 1.00373 0.99816 0.99852 0.99473 0.99446 0.99581 0.99857 0.99122 0.99213 0.99188 0.99033 0.98924 
938 0.99983 0.99833 0.99555 0.99835 0.99742 0.99596 0.99686 0.99360 0.99626 0.99467 0.99616 0.98497 0.97480 
942 0.99441 1.00676 1.00505 0.99640 0.99218 0.99720 0.99230 0.99017 0.99503 0.98863 0.98682 0.96697 0.95196 
946 0.95827 1.00932 1.00203 0.99822 0.99924 0.99997 0.99270 0.99332 0.99802 0.98956 0.98801 0.90383 0.83601 
950 0.88617 0.99410 1.00730 1.00761 1.00426 1.00039 0.99863 1.00223 0.99834 0.98469 0.95170 0.76374 0.63245 
954 0.72473 0.96633 1.00717 1.00844 1.00364 1.00456 0.99795 1.00094 0.99170 0.95005 0.86770 0.55573 0.35663 
958 0.49536 0.87863 0.99710 1.00077 1.00619 1.01224 1.00483 0.99585 0.95006 0.85385 0.70252 0.34406 0.15396 
962 0.29467 0.71212 0.94604 0.98920 0.99660 1.00259 0.99699 0.97569 0.86682 0.68048 0.49266 0.18912 0.06883 
966 0.16148 0.50904 0.83809 0.95598 0.97884 0.98246 0.97470 0.91648 0.71096 0.47413 0.30673 0.10353 0.05141 
970 0.08774 0.30805 0.65886 0.86031 0.92590 0.93800 0.90347 0.78900 0.50098 0.28772 0.17013 0.05362 0.03847 
974 0.04626 0.16594 0.44275 0.68308 0.80213 0.83239 0.76334 0.58972 0.30447 0.15449 0.08795 0.02970 0.02740 
978 0.02704 0.08579 0.25443 0.47021 0.60692 0.64227 0.55964 0.37276 0.16107 0.07757 0.04439 0.01665 0.01657 
982 0.01421 0.04313 0.13097 0.27262 0.38946 0.42195 0.34877 0.20408 0.08122 0.03984 0.02326 0.00886 0.00839 
986 0.00916 0.02282 0.06634 0.14212 0.21528 0.24183 0.18564 0.10574 0.04019 0.01975 0.01135 0.00487 0.00528 
990 0.00583 0.01292 0.03442 0.07106 0.11048 0.12243 0.09330 0.05217 0.02137 0.00950 0.00555 0.00224 0.00223 

1000 0.00233 0.00367 0.00649 0.01324 0.02002 0.02370 0.01704 0.01060 0.00326 0.00117 0.00116 0.00044 0.00000 
1010 0.00054 0.00110 0.00131 0.00231 0.00384 0.00380 0.00332 0.00232 0.00052 0.00027 0.00000 0.00133 0.00260 
1020 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

 



DISR - C. See 11 of14 9/28/2012  

SA Red Horizontal, Col. 0,  SH3
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Red Horizontal, Column 0 
nm 0.5 5 10 15 20 25 30 35 40 43 45 48.5 50 

750 0.00007 0.00006 0.00010 0.00000 0.00013 0.00016 0.00002 0.00019 0.00026 0.00000 0.00013 0.00029 0.00033 
800 0.00138 0.00138 0.00151 0.00152 0.00128 0.00188 0.00143 0.00193 0.00330 0.00286 0.00435 0.00785 0.00969 
830 0.00489 0.00464 0.00592 0.00811 0.00924 0.01062 0.01205 0.01155 0.01671 0.02061 0.02311 0.03014 0.03420 
840 0.00761 0.00760 0.00771 0.01132 0.01370 0.01707 0.01958 0.02081 0.02835 0.03577 0.05325 0.07315 0.07752 
850 0.00973 0.00993 0.01113 0.01265 0.01430 0.01753 0.02272 0.02982 0.04687 0.07070 0.09347 0.12112 0.12823 
854 0.01113 0.01080 0.01243 0.01402 0.01468 0.01836 0.02409 0.03457 0.05869 0.09261 0.11823 0.14393 0.14748 
858 0.01352 0.01491 0.01708 0.01777 0.01882 0.02142 0.03048 0.04726 0.08644 0.12306 0.15757 0.17073 0.15797 
862 0.01758 0.01556 0.01952 0.01946 0.01901 0.01904 0.03435 0.06017 0.10545 0.14962 0.17863 0.21417 0.22347 
866 0.02886 0.02444 0.02887 0.02782 0.02313 0.02715 0.04391 0.07349 0.13171 0.18564 0.22733 0.25223 0.24417 
870 0.04734 0.03347 0.03860 0.03389 0.02844 0.02795 0.04894 0.08793 0.15801 0.22124 0.28365 0.32681 0.31956 
874 0.09093 0.05094 0.04654 0.04243 0.03135 0.03304 0.05398 0.10440 0.18066 0.24859 0.33997 0.40477 0.39548 



DISR - C. See 12 of14 9/28/2012  

878 0.18557 0.08336 0.06361 0.05315 0.04169 0.03937 0.06581 0.12505 0.20757 0.30718 0.39529 0.51444 0.55185 
882 0.35428 0.15311 0.08813 0.06856 0.04877 0.04649 0.08006 0.14487 0.24641 0.37523 0.48630 0.63949 0.68910 
886 0.59073 0.28749 0.14437 0.09522 0.06651 0.06349 0.10126 0.18228 0.32274 0.48842 0.62575 0.79333 0.83681 
890 0.79769 0.49051 0.25388 0.15483 0.10986 0.10027 0.14434 0.24958 0.45542 0.62735 0.75363 0.89659 0.92745 
894 0.92237 0.70531 0.42498 0.25929 0.18563 0.17092 0.22950 0.37105 0.62856 0.79883 0.87458 0.93370 0.93043 
898 0.97263 0.88324 0.64690 0.44761 0.33234 0.31062 0.38304 0.56165 0.80193 0.90358 0.94512 0.94285 0.91268 
902 0.98621 0.96032 0.83726 0.66465 0.54837 0.52434 0.60901 0.77386 0.93174 0.97835 0.99482 0.98986 0.97457 
906 1.00442 0.99219 0.95198 0.85970 0.77244 0.74675 0.81496 0.92562 1.00026 0.98367 0.98033 0.99679 1.00000 
910 0.99537 0.99195 0.99372 0.95179 0.92820 0.90402 0.93165 0.96890 1.00697 0.99955 0.99252 1.01985 1.00000 
914 0.99191 0.99417 0.99412 0.98295 0.98373 0.98188 0.98917 1.00333 1.01071 1.01070 1.00957 1.00711 1.00000 
918 0.98457 0.99562 0.99669 0.98503 0.99827 1.00681 1.00197 0.99173 1.00589 1.00553 0.99979 1.02055 1.00000 
922 0.99418 0.99634 1.00053 0.99357 0.99585 0.99471 0.99446 0.99445 0.99140 1.00773 0.99851 1.00699 1.00000 
926 0.99618 0.99277 0.99806 0.98975 0.99523 1.00136 1.00076 0.99103 1.00028 0.99497 1.00375 1.00221 0.99497 
930 0.99726 0.99617 0.99038 1.00225 1.00049 1.00432 0.99583 1.00219 0.99567 1.00132 0.99738 0.98326 0.97440 
934 1.00137 0.99358 0.99645 0.99877 0.99023 0.98969 0.99532 0.99893 0.99700 0.98334 0.98559 1.00094 1.00000 
938 0.99036 1.00117 0.99308 0.99592 0.99758 0.98800 0.99260 0.99320 0.99540 0.98934 0.99251 0.98326 0.97352 
942 0.98432 1.00100 0.99201 0.98746 0.98933 0.98805 0.99431 0.98563 0.99973 0.99759 0.99920 0.97115 0.94709 
946 0.96656 1.00025 0.99055 0.99403 0.98323 0.98656 0.99187 0.99666 1.00238 0.99667 0.98194 0.93900 0.91391 
950 0.88002 0.99530 1.00197 0.99444 0.98277 0.97587 0.98822 1.00245 1.00072 0.97900 0.94508 0.82170 0.74387 
954 0.70329 0.95411 0.99270 0.99296 0.98749 0.97063 0.98870 1.00449 0.99572 0.95352 0.87438 0.63190 0.48746 
958 0.48279 0.86524 0.97831 0.99214 0.99075 0.97975 0.99247 0.99381 0.96906 0.87758 0.74868 0.43702 0.26990 
962 0.28316 0.69517 0.92610 0.98216 0.96968 0.96887 0.98114 0.97163 0.87952 0.72479 0.55564 0.26676 0.14573 
966 0.15479 0.48625 0.81757 0.93616 0.95580 0.95386 0.95305 0.91353 0.73691 0.52340 0.36800 0.16170 0.09886 
970 0.07995 0.29091 0.63270 0.84578 0.89630 0.89475 0.88242 0.78893 0.52245 0.32975 0.21113 0.08496 0.06261 
974 0.04257 0.15529 0.41800 0.66638 0.76773 0.77866 0.74149 0.57802 0.32459 0.18695 0.11960 0.05335 0.04508 
978 0.02321 0.07943 0.23533 0.44899 0.57505 0.59489 0.54129 0.36426 0.17944 0.10267 0.06969 0.02172 0.00495 
982 0.01492 0.04332 0.12348 0.25971 0.36249 0.38287 0.33201 0.20938 0.09315 0.05276 0.03278 0.01571 0.01536 
986 0.00769 0.02333 0.06230 0.13423 0.20016 0.21587 0.17924 0.10698 0.04160 0.02244 0.00884 0.00474 0.01067 
990 0.00589 0.01292 0.03100 0.06688 0.10054 0.10952 0.08984 0.05291 0.01966 0.01696 0.00678 0.00000 0.00140 

1000 0.00189 0.00362 0.00652 0.01236 0.01747 0.02052 0.01778 0.01197 0.00000 0.00400 0.00233 0.00000 0.00000 
1010 0.00105 0.00037 0.00125 0.00342 0.00302 0.00355 0.00322 0.00190 0.00000 0.00000 0.00000 0.00000 0.00000 
1020 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

 



DISR - C. See 13 of14 9/28/2012  
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Red Horizontal, Column 1 
nm 0.5 5 10 15 20 25 30 35 40 43 45 48.5 50 
750 0.00003 0.00007 0.00002 0.00005 0.00002 0.00001 0.00007 0.00005 0.00006 0.00008 0.00003 0.00014 0.00025 
800 0.00162 0.00147 0.00156 0.00157 0.00115 0.00127 0.00117 0.00116 0.00150 0.00149 0.00172 0.00179 0.00170 
830 0.00418 0.00496 0.00612 0.00743 0.00929 0.00939 0.00968 0.00775 0.00621 0.00655 0.00746 0.01034 0.01207 
840 0.00708 0.00730 0.00897 0.01071 0.01369 0.01431 0.01531 0.01409 0.01210 0.01346 0.01658 0.02593 0.03146 
850 0.00941 0.00939 0.01045 0.01141 0.01348 0.01584 0.01810 0.01873 0.02228 0.02579 0.03181 0.04599 0.05349 
854 0.01069 0.01128 0.01279 0.01243 0.01448 0.01629 0.01851 0.02201 0.02828 0.03342 0.03804 0.05155 0.05944 
858 0.01293 0.01456 0.01730 0.01609 0.01766 0.01861 0.02313 0.02851 0.03991 0.04439 0.04927 0.06559 0.07561 
862 0.01598 0.01684 0.02080 0.01856 0.01920 0.01820 0.02728 0.03521 0.04965 0.05395 0.05992 0.08340 0.09854 
866 0.02595 0.02358 0.02960 0.02539 0.02156 0.02190 0.03297 0.04561 0.06057 0.06721 0.07687 0.11062 0.13165 
870 0.04443 0.03320 0.03641 0.03081 0.02549 0.02538 0.03888 0.05392 0.07264 0.08722 0.10509 0.15025 0.17502 
874 0.08832 0.04981 0.04662 0.03724 0.03105 0.02957 0.04438 0.06388 0.08861 0.10717 0.13488 0.21869 0.26837 



DISR - C. See 14 of14 9/28/2012  

878 0.17512 0.08264 0.06344 0.04479 0.03590 0.03281 0.05075 0.07686 0.11371 0.14927 0.18947 0.34167 0.43878 
882 0.33910 0.14513 0.08633 0.05959 0.04294 0.04155 0.06272 0.09507 0.15049 0.21960 0.30360 0.54766 0.69007 
886 0.56854 0.27330 0.14056 0.08605 0.06288 0.05771 0.08376 0.13097 0.22720 0.35122 0.48915 0.76021 0.88793 
890 0.78491 0.47265 0.23916 0.13966 0.10030 0.09242 0.12476 0.20300 0.36823 0.54066 0.68544 0.91206 0.99877 
894 0.91916 0.68830 0.41701 0.24700 0.17705 0.16344 0.21285 0.33558 0.57247 0.75321 0.86693 0.96680 0.97098 
898 0.96224 0.86635 0.63530 0.42892 0.31800 0.29959 0.36584 0.52932 0.78141 0.90272 0.96182 0.99315 0.97850 
902 0.98558 0.94910 0.82817 0.65408 0.53574 0.50868 0.58427 0.74376 0.91941 0.98004 0.99721 0.99776 0.98649 
906 0.99969 0.98423 0.93668 0.83734 0.76044 0.73469 0.79712 0.90273 0.98622 1.00557 1.00758 1.00993 1.00000 
910 0.98224 0.99024 0.98491 0.94724 0.90904 0.90423 0.92974 0.97945 1.01025 1.00642 1.01073 1.00517 0.99768 
914 0.97827 0.98863 0.99427 0.97758 0.97499 0.97296 0.98822 0.99933 1.00621 1.01896 1.01471 1.00789 1.00000 
918 0.99172 0.99078 0.99774 0.99020 0.99508 0.99537 0.99389 1.00522 1.00614 0.99824 1.00062 1.00085 0.99942 
922 0.99414 0.99286 0.99387 0.99320 0.99624 0.99179 0.99593 1.00001 1.00137 0.99671 1.00064 1.00410 1.00000 
926 0.99386 0.99206 0.99591 0.98975 0.99333 1.00188 0.99312 0.99377 0.99723 0.99565 0.99467 0.99363 0.99345 
930 0.99754 0.99554 0.99497 1.00088 0.99771 0.99593 0.99758 0.99521 0.99738 1.00276 0.99801 1.00031 1.00000 
934 0.99888 0.99737 0.99701 0.99695 0.99548 0.99207 0.99794 0.99827 0.99223 0.99329 0.99370 0.99352 0.99309 
938 0.99548 1.00307 0.99826 0.99986 0.99690 0.99794 0.99508 0.99148 0.98964 0.99020 0.99132 0.98583 0.98057 
942 0.99271 1.00334 0.99443 0.99522 0.99948 0.98909 0.98957 0.99366 0.99412 0.99853 0.99355 0.96346 0.94224 
946 0.96604 0.99903 1.00634 0.99477 1.00172 0.99809 0.98699 0.99047 0.99768 1.00180 0.99093 0.90097 0.83478 
950 0.88755 0.99816 1.00960 0.99602 1.00217 0.98984 0.99696 0.99589 0.99500 0.98636 0.95774 0.76907 0.63422 
954 0.70896 0.96443 1.00689 1.00074 1.00103 0.99964 1.00074 1.00121 0.98194 0.94428 0.86519 0.56164 0.36722 
958 0.48565 0.86842 0.98956 1.00510 1.00427 0.99978 0.99572 0.99454 0.95152 0.84867 0.70322 0.36067 0.17958 
962 0.28582 0.69921 0.94164 0.98650 0.99876 0.99099 0.98549 0.97034 0.86697 0.68034 0.49760 0.20490 0.09001 
966 0.15832 0.49425 0.83352 0.94778 0.97612 0.97830 0.96355 0.90703 0.70350 0.47982 0.30843 0.11098 0.06629 
970 0.08096 0.30073 0.65465 0.85102 0.91874 0.92225 0.89120 0.78321 0.50002 0.28842 0.17141 0.06381 0.05555 
974 0.04411 0.16238 0.43478 0.67548 0.79342 0.80787 0.75670 0.58599 0.29940 0.15821 0.08991 0.03214 0.03143 
978 0.02460 0.08427 0.24882 0.45921 0.59888 0.61683 0.55139 0.36824 0.16072 0.08127 0.04677 0.01587 0.01410 
982 0.01341 0.04222 0.12976 0.26639 0.38034 0.40506 0.33657 0.20050 0.08172 0.04075 0.02379 0.01006 0.01039 
986 0.00861 0.02209 0.06438 0.13762 0.20795 0.22408 0.17726 0.10228 0.04123 0.02062 0.01205 0.00466 0.00445 
990 0.00390 0.01229 0.03455 0.06946 0.10620 0.11629 0.09078 0.04926 0.01904 0.01009 0.00616 0.00148 0.00032 

1000 0.00202 0.00345 0.00718 0.01272 0.02041 0.02230 0.01653 0.00950 0.00390 0.00218 0.00000 0.00074 0.00284 
1010 0.00043 0.00112 0.00161 0.00316 0.00408 0.00406 0.00353 0.00144 0.00031 0.00039 0.00000 0.00086 0.00182 
1020 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

 



DISR - C. See 1 of 20 9/28/2012 

Appendix 32 - Solar Aureole Absolute Responsivity Map 'M' Coefficients 
 
These are the Absolute Responsivity Pixel Map coefficients  
 
Blue Horizontal... 
 
Blue Horizontal M0 Coefficients 
Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 1.1166E-01 1.7616E+00 7.9401E-01 1.1149E+00 1.3307E+00 1.3400E+00 
1 -7.5696E-01 9.2418E-01 1.0640E+00 -1.7179E-01 7.5688E-01 8.5097E-01 
2 -2.4384E-01 1.6625E+00 8.0596E-01 8.5711E-01 -2.5769E-01 6.7213E-01 
3 -4.9241E-01 1.1152E+00 1.6209E+00 7.6384E-01 6.7513E-01 -2.3701E-01 
4 -2.5292E-01 8.8523E-01 5.2151E-01 -1.1844E-02 1.9744E-01 -5.2066E-01 
5 -7.8787E-01 2.0848E+00 2.0217E+00 1.2669E+00 8.6140E-01 1.7763E+00 
6 -9.1825E-01 1.1402E+00 5.3121E-01 1.0620E+00 4.3546E-01 1.2913E+00 
7 -4.2870E-01 6.1545E-01 9.3151E-01 5.7191E-01 3.8705E-01 4.0442E+00 
8 -3.0931E-01 8.1131E-01 1.3284E-01 4.8408E-01 -7.8313E-02 1.2489E+00 
9 -1.2811E-01 2.2464E+00 1.7642E-01 9.1922E-01 2.2497E+00 1.3527E+00 

10 3.8187E-01 2.6040E-01 9.5700E-01 7.6975E-01 1.7055E+00 1.4946E+00 
11 3.8671E-01 1.1621E+00 2.0299E+00 2.6966E-01 1.1010E+00 1.0558E+00 
12 -6.6516E-01 1.3018E+00 1.3426E+00 4.4531E-01 1.1134E+00 9.3739E-01 
13 -1.5880E+00 1.1934E+00 -2.3538E-01 7.8043E-01 1.5155E+00 1.7286E+00 
14 2.2255E-01 1.0313E+00 7.8329E-01 8.8881E-01 1.3679E+00 1.2901E+00 
15 -2.0752E+00 1.7221E+00 1.6011E+00 1.5083E+00 8.2922E-02 6.7178E-01 
16 1.5466E-03 8.0109E-01 3.7826E-01 1.0045E+00 1.8424E-02 7.9481E-01 
17 -4.0204E-01 2.2466E+00 7.7891E-01 1.7688E+00 2.1508E+00 1.4477E+00 
18 -6.3321E-01 2.0161E+00 2.0353E+00 -4.4739E-01 1.0919E+00 2.0834E+00 
19 -1.7273E-01 4.4216E-01 1.7553E+00 1.3221E+00 6.1320E-01 3.0729E+00 
20 -5.9201E-01 6.7709E-01 4.2782E-02 8.1270E-01 1.2984E+00 2.4481E+00 
21 -1.2843E+00 4.3407E-01 1.6173E+00 1.0955E+00 5.0758E-01 2.3928E+00 
22 -2.5004E-01 1.9132E+00 1.1400E+00 1.0722E+00 1.2041E+00 2.2428E+00 
23 -6.8900E-01 1.8571E+00 9.2271E-01 5.7453E-01 1.2784E+00 1.9764E+00 
24 5.8083E-02 9.0416E-01 2.4141E-01 4.2847E-01 7.5785E-01 -1.7735E-01 
25 -2.5903E-01 1.5395E+00 9.1146E-01 -1.2329E-02 6.0144E-01 4.6544E-01 
26 -1.1976E+00 1.3672E+00 1.2115E+00 8.0978E-01 2.0603E+00 6.4939E-01 
27 -1.3407E+00 1.1122E+00 2.1010E+00 1.2488E-01 5.1136E-01 1.2736E+00 
28 -7.0200E-01 2.1341E+00 1.3297E+00 1.0584E+00 1.2167E+00 1.1554E+00 
29 -9.3273E-01 1.1097E+00 3.7373E-01 1.1269E+00 8.1235E-01 5.0595E-01 
30 -3.3603E-01 1.1955E+00 5.5354E-01 1.6822E+00 3.5890E-01 1.2763E+00 
31 -5.7847E-01 8.2567E-01 9.4048E-01 2.7228E+00 7.6499E-01 2.2712E+00 
32 -2.2496E-01 1.5030E+00 6.7883E-01 1.5310E+00 1.9143E+00 9.8104E-01 
33 -8.6737E-01 1.0228E+00 9.6827E-01 2.1472E-01 1.6789E+00 8.8908E-01 
34 -1.1899E+00 1.4994E+00 8.8021E-01 1.4869E+00 1.4761E+00 1.2916E+00 
35 3.8611E-02 1.1080E+00 1.3348E-01 1.5578E+00 4.1910E-01 1.7963E+00 
36 -1.6060E+00 1.0537E+00 1.8787E+00 7.7370E-01 1.2306E+00 5.0730E-01 
37 -1.3219E+00 1.3873E+00 5.5234E-01 5.8094E-01 8.0474E-01 3.6581E-01 
38 -1.3429E+00 1.3063E+00 1.7789E-01 1.8920E+00 1.1419E+00 7.2597E-01 
39 -1.1644E+00 1.2608E+00 1.7653E-01 2.4158E-01 1.2606E+00 1.0316E+00 



DISR - C. See 2 of 20 9/28/2012 

Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
40 -1.4542E+00 3.4700E-02 1.7146E+00 7.0580E-01 -2.7048E-01 5.0655E-01 
41 -9.9240E-01 1.4130E+00 7.0278E-01 1.2750E+00 9.1214E-01 2.0931E-02 
42 -1.6187E+00 3.9687E-01 1.0292E+00 -2.2273E-01 1.8472E+00 6.4474E-01 
43 -4.4228E-01 1.0542E-01 8.0585E-01 1.3174E+00 5.6709E-01 1.5892E+00 
44 -1.4223E+00 1.4074E+00 7.9453E-01 6.6590E-02 1.0756E+00 6.7484E-01 
45 -9.6768E-01 2.7033E-01 1.5829E+00 -1.4718E-01 1.2837E+00 2.8820E-01 
46 -1.3353E+00 8.9364E-01 4.3270E-01 9.0728E-02 1.8479E+00 1.9303E+00 
47 -5.6086E-01 1.5129E+00 3.1698E-01 -5.9463E-01 2.1763E-02 7.6647E-01 
48 -6.0706E-01 2.1768E+00 5.3820E-01 3.2366E-01 2.3189E+00 5.1398E-02 
49 -8.2334E-01 9.8517E-02 8.4011E-01 5.8328E-01 8.9229E-01 -1.5822E-01 

 
Blue Horizontal M1 Coefficients 
Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 3.0210E-03 -1.5680E-02 -3.5010E-03 -6.9014E-03 -1.0956E-02 -1.2549E-02 
1 1.6804E-02 -3.5038E-04 -2.0556E-03 1.4978E-02 2.3256E-03 8.1365E-04 
2 9.8456E-03 -9.9336E-03 1.1356E-03 6.2618E-04 1.6266E-02 3.1625E-03 
3 1.4979E-02 -3.9565E-03 -9.2219E-03 2.5110E-03 3.8170E-03 1.7141E-02 
4 1.1633E-02 2.8167E-04 5.3809E-03 1.3099E-02 1.0697E-02 2.3288E-02 
5 1.8500E-02 -1.6188E-02 -1.4334E-02 -4.4263E-03 1.2568E-03 -7.5017E-03 
6 2.0518E-02 -4.6208E-03 6.0655E-03 -1.3905E-03 7.2632E-03 -1.5665E-03 
7 1.3363E-02 4.6167E-03 -5.0180E-04 5.4671E-03 9.0832E-03 -4.0118E-02 
8 1.3745E-02 2.3419E-03 1.1554E-02 7.0283E-03 1.4398E-02 -3.0877E-03 
9 1.1277E-02 -1.8196E-02 1.1637E-02 1.6949E-03 -1.6000E-02 -4.6404E-03 

10 4.5917E-03 9.0194E-03 5.5804E-04 3.5761E-03 -8.7946E-03 -5.7229E-03 
11 5.0057E-03 -2.4659E-03 -1.3829E-02 1.1295E-02 3.5670E-04 -2.1642E-04 
12 1.8551E-02 -4.5147E-03 -3.7595E-03 8.5486E-03 -7.5639E-04 1.3327E-03 
13 3.1679E-02 -2.6337E-03 1.7567E-02 4.1944E-03 -4.9597E-03 -9.6124E-03 
14 4.1551E-03 1.9675E-04 2.4066E-03 1.6181E-03 -3.6497E-03 -2.2994E-03 
15 3.7014E-02 -9.6961E-03 -7.2094E-03 -6.9012E-03 1.2060E-02 9.2923E-03 
16 8.3247E-03 3.3822E-03 1.0499E-02 1.3867E-03 1.5054E-02 8.6272E-03 
17 1.4920E-02 -1.7146E-02 3.8158E-03 -9.0572E-03 -1.4566E-02 -9.6435E-04 
18 1.7448E-02 -1.2142E-02 -1.3411E-02 2.0556E-02 7.0911E-05 -1.1827E-02 
19 1.1586E-02 8.5939E-03 -8.8076E-03 -2.7656E-03 6.8642E-03 -2.4975E-02 
20 1.5306E-02 4.8671E-03 1.3565E-02 4.1982E-03 -1.7706E-03 -1.6872E-02 
21 2.1849E-02 7.0172E-03 -7.8561E-03 -1.0685E-04 7.8730E-03 -1.5268E-02 
22 1.1110E-02 -1.1897E-02 -1.1918E-03 5.7261E-04 -1.4405E-03 -1.0230E-02 
23 1.8366E-02 -1.1780E-02 1.9571E-03 7.3298E-03 -1.4105E-03 -6.6403E-03 
24 8.1799E-03 2.5622E-03 1.1185E-02 9.5101E-03 4.6827E-03 2.0323E-02 
25 1.1294E-02 -6.8803E-03 2.1455E-03 1.4580E-02 7.3811E-03 9.1470E-03 
26 2.5058E-02 -4.3265E-03 -1.3802E-03 3.1234E-03 -1.2306E-02 7.2302E-03 
27 2.5824E-02 -1.6073E-03 -1.3508E-02 1.3150E-02 8.3379E-03 -2.3835E-03 
28 1.5903E-02 -1.5551E-02 -3.9602E-03 -3.2638E-04 -7.5964E-04 -2.7364E-04 
29 1.8138E-02 -1.4858E-03 9.5642E-03 -2.9600E-05 4.0204E-03 8.2936E-03 
30 1.1527E-02 -2.5765E-03 6.1470E-03 -8.0680E-03 9.8095E-03 -2.3060E-03 
31 1.5153E-02 1.8337E-03 9.2789E-04 -2.2361E-02 4.3242E-03 -1.6838E-02 
32 1.1055E-02 -6.3542E-03 4.9123E-03 -6.7670E-03 -1.1672E-02 6.8811E-04 
33 1.9166E-02 -5.7738E-04 1.3364E-04 1.1181E-02 -8.4027E-03 2.3504E-03 



DISR - C. See 3 of 20 9/28/2012 

Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
34 2.1904E-02 -7.0538E-03 1.3404E-03 -6.7745E-03 -5.4721E-03 -2.6622E-03 
35 5.5519E-03 -2.5348E-03 1.1415E-02 -8.2122E-03 7.5341E-03 -9.8641E-03 
36 2.5708E-02 -2.1882E-03 -1.2129E-02 2.9956E-03 -3.3797E-03 6.6322E-03 
37 2.2555E-02 -5.9053E-03 5.8413E-03 4.1767E-03 2.9160E-03 9.1904E-03 
38 2.2471E-02 -5.2982E-03 1.0881E-02 -1.1424E-02 -2.1412E-03 3.3554E-03 
39 1.8798E-02 -4.7236E-03 9.9017E-03 1.0199E-02 -3.4191E-03 -5.9656E-04 
40 2.2579E-02 1.2918E-02 -1.0434E-02 2.7433E-03 1.7146E-02 6.4087E-03 
41 1.5471E-02 -6.6394E-03 2.4757E-03 -5.2057E-03 5.5120E-04 1.2973E-02 
42 2.2801E-02 6.5149E-03 -1.1219E-03 1.5254E-02 -1.1767E-02 4.3556E-03 
43 5.1332E-03 9.3421E-03 1.0956E-03 -6.4626E-03 4.9396E-03 -8.7238E-03 
44 1.9649E-02 -6.7237E-03 1.2515E-03 1.2292E-02 -2.3450E-03 3.1300E-03 
45 1.3285E-02 7.1279E-03 -9.4099E-03 1.4414E-02 -4.4528E-03 8.3747E-03 
46 1.7819E-02 -1.5634E-05 5.7954E-03 1.0725E-02 -1.2521E-02 -1.3883E-02 
47 6.8862E-03 -9.5706E-03 6.9675E-03 1.9829E-02 1.1170E-02 1.6460E-03 
48 6.8950E-03 -1.9021E-02 4.3805E-03 7.3348E-03 -2.0684E-02 9.7858E-03 
49 9.7180E-03 9.0092E-03 -3.3279E-04 3.7203E-03 -2.4084E-03 1.0492E-02 

 
Blue Horizontal M2 Coefficients 
Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 -1.0324E-05 6.2945E-05 1.1101E-05 2.2924E-05 4.1982E-05 5.4872E-05 
1 -6.0516E-05 8.9238E-07 1.0736E-05 -6.5983E-05 -7.6803E-06 1.9667E-06 
2 -2.8771E-05 4.3631E-05 -2.7193E-06 2.1634E-07 -7.0490E-05 -7.8045E-06 
3 -5.8084E-05 2.3001E-05 4.0236E-05 -1.0388E-05 -1.6238E-05 -7.5855E-05 
4 -4.1237E-05 6.8419E-07 -2.2859E-05 -5.6320E-05 -4.6699E-05 -1.1857E-04 
5 -6.9153E-05 7.4957E-05 6.4047E-05 2.3102E-05 -2.8099E-06 6.4662E-06 
6 -8.0064E-05 2.5467E-05 -2.5985E-05 9.3981E-06 -2.8677E-05 -2.7035E-05 
7 -4.9088E-05 -2.2273E-05 6.3515E-06 -2.1699E-05 -4.2779E-05 1.6228E-04 
8 -5.2897E-05 -9.4595E-06 -4.8619E-05 -2.9647E-05 -5.9897E-05 1.6723E-05 
9 -3.9465E-05 8.4210E-05 -5.0732E-05 -7.1852E-06 7.0958E-05 2.6336E-05 

10 -1.0491E-05 -3.7747E-05 1.3679E-07 -1.3678E-05 3.9803E-05 2.7335E-05 
11 -1.4105E-05 1.4157E-05 6.3324E-05 -5.1854E-05 -3.9121E-06 5.6722E-06 
12 -7.2211E-05 2.3586E-05 1.6842E-05 -3.7042E-05 5.9959E-06 -6.1182E-07 
13 -1.3247E-04 1.3294E-05 -7.7784E-05 -1.8467E-05 1.8470E-05 4.7693E-05 
14 -2.4219E-06 -3.5349E-06 -9.1146E-06 -3.9954E-06 1.5811E-05 9.7441E-06 
15 -1.5295E-04 4.4624E-05 3.1476E-05 3.6310E-05 -4.7519E-05 -5.9800E-05 
16 -2.1559E-05 -1.5279E-05 -5.0462E-05 -5.2590E-06 -6.6641E-05 -6.7747E-05 
17 -5.5190E-05 7.9769E-05 -1.4353E-05 4.1450E-05 6.8342E-05 -2.9829E-05 
18 -6.3658E-05 5.1821E-05 6.2535E-05 -8.7669E-05 1.9080E-06 2.1258E-05 
19 -3.9124E-05 -3.8525E-05 3.8535E-05 1.1982E-05 -2.7562E-05 7.5421E-05 
20 -5.2174E-05 -1.8596E-05 -5.5225E-05 -1.7495E-05 8.1132E-06 4.2230E-05 
21 -7.5800E-05 -2.6042E-05 3.8380E-05 1.7299E-06 -3.2204E-05 3.6665E-05 
22 -3.7425E-05 5.4408E-05 7.5830E-06 -1.2958E-06 9.9819E-06 1.0502E-05 
23 -6.6863E-05 5.5754E-05 -6.6014E-06 -3.1056E-05 4.7892E-06 6.3868E-06 
24 -2.2574E-05 -1.3780E-05 -4.7356E-05 -4.2804E-05 -1.7873E-05 -9.7999E-05 
25 -3.3563E-05 3.1617E-05 -8.3032E-06 -6.1381E-05 -3.3249E-05 -3.7041E-05 
26 -9.8862E-05 2.0438E-05 3.1875E-06 -9.0178E-06 5.2248E-05 -3.2774E-05 
27 -9.9368E-05 9.3012E-06 5.7842E-05 -5.7668E-05 -3.6633E-05 9.5950E-06 



DISR - C. See 4 of 20 9/28/2012 

Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
28 -5.3663E-05 6.9988E-05 1.9225E-05 4.3380E-06 1.9250E-06 1.9239E-06 
29 -6.2848E-05 8.0866E-06 -4.3190E-05 -2.4014E-06 -1.7491E-05 -3.4964E-05 
30 -3.4306E-05 1.2806E-05 -2.4906E-05 3.6842E-05 -4.2836E-05 1.1390E-05 
31 -5.2217E-05 -4.6648E-06 -2.0281E-06 1.0026E-04 -1.7954E-05 7.9821E-05 
32 -3.6269E-05 2.7198E-05 -2.1551E-05 3.1665E-05 5.4394E-05 1.8388E-06 
33 -7.0710E-05 4.4162E-06 2.3579E-06 -4.8126E-05 3.9936E-05 -7.2269E-06 
34 -7.9162E-05 3.2352E-05 -4.7582E-06 3.3265E-05 2.6153E-05 1.2140E-05 
35 -9.4690E-06 1.4891E-05 -5.0234E-05 3.9936E-05 -2.8151E-05 4.2476E-05 
36 -9.6469E-05 1.2811E-05 5.4309E-05 -1.2515E-05 1.6263E-05 -2.5341E-05 
37 -8.2416E-05 2.6466E-05 -2.5500E-05 -1.3510E-05 -1.1348E-05 -3.9956E-05 
38 -8.1722E-05 2.6089E-05 -4.7221E-05 4.8933E-05 1.2739E-05 -1.2941E-05 
39 -6.2291E-05 2.3010E-05 -4.1060E-05 -4.4534E-05 1.6530E-05 4.8516E-06 
40 -8.1343E-05 -6.0661E-05 4.5747E-05 -9.1281E-06 -7.6380E-05 -2.7302E-05 
41 -4.8674E-05 2.9680E-05 -7.7235E-06 2.7703E-05 -1.5096E-06 -5.6532E-05 
42 -8.0648E-05 -2.7690E-05 5.0163E-06 -6.4145E-05 5.1719E-05 -1.7214E-05 
43 -4.5431E-06 -3.8184E-05 -3.5692E-06 2.9491E-05 -2.1846E-05 3.9601E-05 
44 -6.8369E-05 2.9915E-05 -3.1410E-06 -5.5944E-05 1.3618E-05 -9.7550E-06 
45 -3.9911E-05 -2.6081E-05 4.3430E-05 -6.2712E-05 1.9764E-05 -3.4486E-05 
46 -6.0466E-05 -8.6278E-07 -2.4020E-05 -4.5501E-05 5.6474E-05 6.4064E-05 
47 -1.2646E-05 4.5357E-05 -2.8186E-05 -8.6682E-05 -4.6372E-05 -7.8245E-06 
48 -1.3419E-05 8.8228E-05 -1.8506E-05 -3.2441E-05 9.4857E-05 -4.1822E-05 
49 -2.8983E-05 -3.7197E-05 3.3078E-06 -1.9383E-05 1.2196E-05 -4.5878E-05 

 
Blue Horizontal M3 Coefficients 
Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 8.6412E-09 -8.9110E-08 -1.4944E-08 -2.8110E-08 -5.6952E-08 -8.3198E-08 
1 7.3154E-08 -7.6031E-10 -1.9872E-08 9.3992E-08 5.0781E-09 -1.6852E-08 
2 2.7254E-08 -6.2538E-08 2.0678E-09 -3.4526E-09 1.0182E-07 1.1669E-10 
3 7.8578E-08 -3.9984E-08 -5.5921E-08 1.5078E-08 2.4149E-08 1.0588E-07 
4 5.1051E-08 -2.6754E-09 3.3292E-08 8.0237E-08 6.8199E-08 1.8456E-07 
5 8.7912E-08 -1.1200E-07 -9.3291E-08 -3.6742E-08 1.2757E-09 1.6933E-08 
6 1.0488E-07 -4.0021E-08 3.6821E-08 -1.6925E-08 3.7337E-08 7.8722E-08 
7 6.4175E-08 3.6680E-08 -1.3382E-08 2.8816E-08 6.6826E-08 -2.1844E-07 
8 7.0670E-08 1.3094E-08 6.7666E-08 4.1961E-08 8.3393E-08 -3.0567E-08 
9 4.7251E-08 -1.2522E-07 7.2535E-08 1.1250E-08 -1.0155E-07 -4.8429E-08 

10 5.4517E-09 5.1838E-08 -2.6046E-09 1.7287E-08 -5.7458E-08 -4.3703E-08 
11 1.3929E-08 -2.4545E-08 -9.3503E-08 7.9513E-08 1.0683E-08 -1.5501E-08 
12 9.6497E-08 -3.7776E-08 -2.4431E-08 5.4070E-08 -1.1003E-08 -7.7869E-09 
13 1.8748E-07 -1.9750E-08 1.1441E-07 2.7539E-08 -2.0566E-08 -7.7496E-08 
14 -1.0524E-08 9.8848E-09 1.3712E-08 3.4763E-09 -2.1555E-08 -1.8219E-08 
15 2.1256E-07 -6.6477E-08 -4.4486E-08 -6.0753E-08 6.3045E-08 1.0352E-07 
16 1.6174E-08 2.3977E-08 7.8677E-08 7.4892E-09 9.8288E-08 1.2715E-07 
17 7.1006E-08 -1.1979E-07 1.8174E-08 -6.0882E-08 -1.0372E-07 7.5704E-08 
18 8.0310E-08 -7.1739E-08 -9.3301E-08 1.2345E-07 -5.4727E-09 -2.1923E-09 
19 4.6569E-08 5.8243E-08 -5.3680E-08 -1.5004E-08 3.5969E-08 -7.4484E-08 
20 6.4060E-08 2.4153E-08 7.3865E-08 2.4479E-08 -1.2171E-08 -3.0897E-08 
21 9.3903E-08 3.2927E-08 -5.9069E-08 -2.4039E-09 4.4119E-08 -2.7304E-08 



DISR - C. See 5 of 20 9/28/2012 

Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
22 4.5228E-08 -8.0844E-08 -1.3022E-08 8.7584E-11 -1.9147E-08 1.3423E-08 
23 8.2027E-08 -8.3768E-08 8.0660E-09 4.3811E-08 -3.1735E-09 3.7487E-09 
24 2.0982E-08 2.4812E-08 6.7023E-08 6.4787E-08 2.3431E-08 1.3884E-07 
25 3.4268E-08 -4.6060E-08 1.2047E-08 8.6058E-08 5.0961E-08 4.2570E-08 
26 1.3444E-07 -3.0917E-08 1.3899E-09 7.9857E-09 -7.1354E-08 4.6979E-08 
27 1.3198E-07 -1.5066E-08 -8.0398E-08 8.4945E-08 5.4165E-08 -9.7128E-09 
28 6.4675E-08 -1.0113E-07 -2.8809E-08 -9.2379E-09 -1.1663E-10 -2.6582E-09 
29 7.6949E-08 -1.2710E-08 6.4892E-08 7.5462E-09 2.6600E-08 4.9581E-08 
30 3.4446E-08 -1.9650E-08 3.4629E-08 -5.4352E-08 6.4014E-08 -1.5717E-08 
31 6.2931E-08 3.1137E-09 1.8303E-09 -1.4607E-07 2.6074E-08 -1.2161E-07 
32 4.1381E-08 -3.7917E-08 3.2523E-08 -4.6026E-08 -8.1687E-08 -8.3694E-09 
33 9.0487E-08 -7.8470E-09 -6.4327E-09 6.9583E-08 -6.0286E-08 7.4690E-09 
34 9.9277E-08 -4.7455E-08 6.7844E-09 -5.1010E-08 -3.9518E-08 -1.6081E-08 
35 9.9104E-10 -2.5698E-08 7.2865E-08 -6.0895E-08 3.5538E-08 -5.8482E-08 
36 1.2697E-07 -2.1823E-08 -7.9118E-08 1.8004E-08 -2.2632E-08 2.9949E-08 
37 1.0519E-07 -3.7104E-08 3.7385E-08 1.5696E-08 1.5853E-08 5.9363E-08 
38 1.0417E-07 -4.0145E-08 6.7723E-08 -6.8053E-08 -2.1829E-08 1.9163E-08 
39 7.2328E-08 -3.5296E-08 5.7586E-08 6.4993E-08 -2.4736E-08 -8.7398E-09 
40 1.0306E-07 9.4343E-08 -6.4305E-08 1.1096E-08 1.1306E-07 4.0623E-08 
41 5.4682E-08 -4.2487E-08 8.3526E-09 -4.5275E-08 2.5663E-09 8.2348E-08 
42 1.0223E-07 4.0933E-08 -5.7022E-09 8.9831E-08 -7.2431E-08 2.3564E-08 
43 -3.7692E-09 5.4096E-08 4.3618E-09 -4.2790E-08 3.4782E-08 -5.7316E-08 
44 8.5769E-08 -4.2883E-08 2.1004E-09 8.3648E-08 -2.2510E-08 1.0010E-08 
45 4.4472E-08 3.1804E-08 -6.3804E-08 9.0968E-08 -2.6910E-08 4.8419E-08 
46 7.5134E-08 4.2101E-09 3.4518E-08 6.5070E-08 -8.2344E-08 -9.5465E-08 
47 6.1380E-09 -6.8406E-08 3.8944E-08 1.2644E-07 6.5516E-08 1.4711E-08 
48 8.6066E-09 -1.3143E-07 2.7043E-08 4.8574E-08 -1.4052E-07 6.0933E-08 
49 3.5168E-08 5.2506E-08 -5.6069E-09 3.3327E-08 -1.9076E-08 6.7826E-08 

 



DISR - C. See 6 of 20 9/28/2012 

Blue Vertical... 
 
Blue Vertical M0 Coefficients 
Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 3.4265E-01 8.1702E-01 5.1103E-01 7.1696E-01 6.8309E-01 7.1961E-01 
1 -6.9944E-05 1.9027E-01 1.3127E+00 1.4864E+00 6.8964E-01 1.2130E+00 
2 -7.6297E-01 1.1357E+00 7.3321E-01 6.1583E-01 1.3146E+00 8.4157E-01 
3 -1.8893E+00 5.9644E-01 1.5927E+00 1.6617E+00 6.7200E-01 6.2445E-01 
4 -9.5761E-01 -8.6244E-02 1.0868E+00 1.4341E+00 1.8799E-01 3.5085E-01 
5 -1.2565E+00 1.7808E+00 7.8126E-01 3.9293E-01 1.1798E+00 1.0149E+00 
6 -2.2710E+00 3.1469E-01 4.6699E-01 5.4673E-01 6.1278E-01 1.9033E+00 
7 -1.1184E+00 -9.1791E-02 1.1510E+00 7.5504E-01 9.9360E-01 1.1463E-01 
8 -9.3046E-01 1.7170E+00 1.4080E+00 9.0712E-01 1.1186E+00 1.4161E+00 
9 -1.2159E+00 2.0349E+00 1.0790E+00 1.1525E+00 1.6118E+00 4.2950E-01 

10 -1.3485E+00 1.3182E+00 2.2440E+00 -9.6466E-02 2.8164E+00 1.9334E+00 
11 -1.6116E+00 2.6125E-01 2.6709E-01 1.6695E+00 1.6899E+00 6.7946E-01 
12 -3.5140E+00 2.4353E+00 8.8660E-01 8.6123E-01 1.1507E+00 1.3590E+00 
13 -2.3694E+00 1.1981E+00 9.9047E-01 2.9540E-01 6.5939E-01 1.3408E+00 
14 -1.1982E+00 -2.2060E-02 2.1958E+00 9.2633E-01 -1.0121E+00 9.9898E-01 
15 -1.8482E+00 1.3449E+00 8.8776E-01 9.1687E-01 2.7715E-01 7.5436E-01 
16 -2.1475E+00 1.0559E+00 1.5209E+00 2.4782E-01 7.4547E-01 1.2363E+00 
17 -1.1531E+00 6.3334E-01 5.7554E-01 1.4945E+00 -1.3211E-01 1.8347E+00 
18 -1.6525E+00 1.3360E+00 -3.3356E-01 7.3143E-01 1.2205E+00 2.1820E+00 
19 -1.5074E+00 1.0949E+00 3.5027E-01 2.2215E+00 6.1283E-01 1.9809E+00 
20 -2.2129E+00 1.5978E+00 1.4724E-01 1.8753E+00 1.9099E-02 1.2886E+00 
21 -9.3383E-01 1.4600E+00 1.7751E+00 2.5621E-01 1.1642E+00 1.6528E+00 
22 -2.6836E+00 1.4364E+00 7.0443E-01 1.6934E+00 3.4293E-01 6.4235E-01 
23 -2.4864E+00 1.0347E+00 9.9022E-01 -3.2472E-01 1.3547E+00 1.2011E+00 
24 -1.7833E+00 1.0582E+00 8.0737E-03 5.5341E-01 1.6349E+00 2.1415E+00 
25 -2.0045E+00 7.4342E-01 1.2753E+00 2.6082E-01 1.5913E+00 2.2713E+00 
26 -1.9858E+00 1.7580E+00 2.3316E+00 -8.9514E-02 2.1298E+00 9.2821E-01 
27 -2.2628E+00 2.2897E+00 1.4737E+00 7.9899E-01 6.2373E-01 5.6613E-01 
28 -2.2126E+00 1.2794E+00 -2.9592E-02 9.0541E-01 3.7674E-02 1.5650E+00 
29 -1.0355E+00 1.2070E+00 7.0073E-01 2.6268E-01 -3.4980E-01 -4.1955E-01 
30 -2.6880E+00 6.2475E-01 1.7202E+00 -4.8636E-01 9.8348E-01 2.0661E+00 
31 -2.2595E+00 1.7891E+00 1.7420E+00 2.0968E+00 1.5704E-01 1.1764E+00 
32 -3.3473E+00 9.3182E-01 5.8453E-01 1.9078E+00 2.0172E+00 1.3381E+00 
33 -1.9743E+00 5.6096E-01 1.5492E+00 -1.1604E-01 1.9820E+00 1.2788E+00 
34 -2.8312E+00 4.9281E-01 3.2565E-01 1.5901E+00 7.6121E-01 1.5403E+00 
35 -2.2985E+00 3.8865E-01 4.7221E-01 1.0034E+00 1.7781E+00 2.9876E-01 
36 -2.7255E-01 2.4554E+00 2.0206E+00 4.7079E-01 2.1748E+00 4.0420E-01 
37 -1.0757E+00 -9.8177E-01 2.0920E+00 6.0405E-02 8.1371E-01 1.9706E+00 
38 -8.2739E-01 8.5971E-01 1.0500E+00 2.0043E+00 1.6543E+00 5.9556E-01 
39 -4.8301E-01 3.6756E-01 7.1407E-01 -1.3911E-01 1.1986E+00 1.0382E+00 
40 -2.0026E+00 1.2209E+00 1.5816E+00 1.3685E+00 9.6205E-01 1.4368E+00 
41 -8.7799E-01 2.6045E+00 -3.9946E-01 1.6154E+00 1.1497E+00 4.7897E-01 
42 -9.2342E-01 8.6782E-01 4.2635E-01 1.0771E+00 1.4626E+00 1.0565E+00 
43 -8.8570E-01 2.0827E+00 1.9412E+00 1.4877E+00 -9.5790E-01 1.3838E+00 



DISR - C. See 7 of 20 9/28/2012 

Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
44 -5.3332E-02 6.9148E-01 3.9178E-01 9.0819E-01 8.6628E-01 1.1056E+00 
45 -1.6408E+00 2.2979E+00 1.0521E+00 8.2297E-02 1.2231E+00 1.4577E+00 
46 -2.0337E-01 -8.9947E-02 9.5658E-01 1.2051E+00 2.8959E-01 1.5893E+00 
47 -6.3727E-01 1.1415E+00 -5.6002E-01 1.6034E+00 8.3301E-01 1.3424E+00 
48 -1.4442E+00 -3.1431E-01 2.3406E+00 -5.1817E-02 5.8150E-01 2.0142E+00 
49 -9.5054E-01 -5.0154E-02 1.7320E-01 1.1080E+00 7.6622E-01 4.6457E-02 

 
Blue Vertical M1 Coefficients 
Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 -4.4503E-03 -8.0328E-03 -3.3095E-03 -5.5459E-03 -6.3449E-03 -7.3684E-03 
1 -1.3489E-03 9.7238E-03 -4.6847E-03 -7.4310E-03 2.5221E-03 -5.5166E-03 
2 9.6847E-03 -2.6978E-03 2.5953E-03 4.9206E-03 -5.3388E-03 6.3933E-04 
3 2.5072E-02 4.8330E-03 -7.7885E-03 -9.7898E-03 3.6481E-03 2.9347E-03 
4 1.2367E-02 1.5185E-02 -5.5142E-04 -5.4469E-03 8.9910E-03 7.0757E-03 
5 1.5148E-02 -1.0295E-02 3.3526E-03 7.9073E-03 -3.5080E-03 -7.6032E-04 
6 3.0355E-02 1.0077E-02 7.2282E-03 5.1230E-03 4.3853E-03 -1.3966E-02 
7 1.3455E-02 1.3274E-02 -1.4181E-03 2.5809E-03 -5.0919E-04 1.0351E-02 
8 1.3551E-02 -9.8307E-03 -4.2185E-03 2.1372E-03 -1.8029E-03 -7.1485E-03 
9 1.7353E-02 -1.2880E-02 -6.6998E-04 -2.3601E-03 -8.1570E-03 6.6893E-03 

10 1.9787E-02 -2.8409E-03 -1.5432E-02 1.4961E-02 -2.4001E-02 -1.3644E-02 
11 2.3328E-02 1.2534E-02 1.1841E-02 -8.0995E-03 -9.1364E-03 3.9878E-03 
12 4.8473E-02 -1.8611E-02 3.0595E-03 3.8820E-03 -2.1939E-03 -5.0633E-03 
13 3.1349E-02 -6.3747E-04 9.3526E-04 1.1100E-02 5.0433E-03 -5.3836E-03 
14 1.5522E-02 1.5478E-02 -1.5395E-02 1.9082E-03 2.7693E-02 -8.5863E-04 
15 2.7337E-02 -2.7171E-03 1.9761E-03 2.2481E-03 9.8740E-03 2.3680E-03 
16 2.9311E-02 1.0961E-03 -4.4845E-03 1.1212E-02 4.0303E-03 -3.5266E-03 
17 1.8707E-02 6.6342E-03 7.3893E-03 -5.0280E-03 1.5628E-02 -1.1991E-02 
18 2.6708E-02 -2.9643E-03 1.9587E-02 5.0907E-03 -2.5611E-03 -1.5924E-02 
19 2.4078E-02 8.6274E-04 1.0633E-02 -1.6127E-02 6.4241E-03 -1.5023E-02 
20 3.1072E-02 -6.0573E-03 1.3100E-02 -1.0754E-02 1.4164E-02 -4.0600E-03 
21 9.9448E-03 -5.0004E-03 -9.1113E-03 1.0894E-02 -1.2241E-03 -9.5188E-03 
22 3.6196E-02 -3.0289E-03 5.5052E-03 -7.5355E-03 9.9617E-03 3.8808E-03 
23 3.3811E-02 2.0120E-03 1.7978E-03 1.9147E-02 -4.1683E-03 -3.5686E-03 
24 2.3199E-02 1.2854E-03 1.4695E-02 6.9620E-03 -8.0105E-03 -1.5555E-02 
25 2.7277E-02 4.6328E-03 -2.0548E-03 1.2039E-02 -6.7433E-03 -1.7961E-02 
26 2.8070E-02 -7.4211E-03 -1.6301E-02 1.6047E-02 -1.5063E-02 9.5313E-04 
27 3.5726E-02 -1.5464E-02 -4.6560E-03 3.9497E-03 6.2257E-03 5.4480E-03 
28 3.5037E-02 -1.8713E-03 1.5244E-02 2.8179E-03 1.3467E-02 -8.3671E-03 
29 1.5341E-02 -1.6173E-03 6.3350E-03 1.0997E-02 1.9659E-02 1.9041E-02 
30 3.8180E-02 7.2304E-03 -7.7092E-03 2.1074E-02 1.3471E-03 -1.5208E-02 
31 3.7940E-02 -8.7677E-03 -8.2916E-03 -1.3981E-02 1.2084E-02 -3.6343E-03 
32 4.9546E-02 2.4442E-03 7.5246E-03 -1.1004E-02 -1.3688E-02 -5.0843E-03 
33 3.1536E-02 7.5524E-03 -6.1518E-03 1.6501E-02 -1.2692E-02 -4.5094E-03 
34 3.6749E-02 8.1834E-03 1.0086E-02 -7.3377E-03 3.5875E-03 -8.5133E-03 
35 3.5943E-02 9.9405E-03 8.3243E-03 -8.7117E-06 -1.0307E-02 8.4484E-03 
36 7.4296E-03 -1.8074E-02 -1.1570E-02 6.3693E-03 -1.5657E-02 5.8115E-03 
37 2.0718E-02 2.7761E-02 -1.4048E-02 1.3553E-02 3.2544E-03 -1.4265E-02 



DISR - C. See 8 of 20 9/28/2012 

Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
38 2.0450E-02 3.6650E-03 -6.7289E-05 -1.3018E-02 -9.0174E-03 4.7115E-03 
39 1.5188E-02 9.9124E-03 5.9471E-03 1.5684E-02 -2.3063E-03 -1.5375E-03 
40 3.7179E-02 -1.8873E-03 -7.2047E-03 -4.6048E-03 7.8618E-04 -7.0629E-03 
41 2.0146E-02 -2.1264E-02 1.9535E-02 -7.9041E-03 -1.6406E-03 4.9285E-03 
42 1.7615E-02 2.0723E-03 8.0018E-03 -7.9004E-04 -6.2056E-03 -2.1889E-03 
43 1.6365E-02 -1.4744E-02 -1.3526E-02 -6.7139E-03 2.5602E-02 -7.6798E-03 
44 8.8974E-03 5.2238E-03 8.7037E-03 6.2466E-04 6.7383E-05 -3.3389E-03 
45 2.9121E-02 -1.7727E-02 -9.2664E-04 1.1774E-02 -4.2720E-03 -8.6642E-03 
46 8.2078E-03 1.4078E-02 3.8291E-04 -4.3002E-03 8.0950E-03 -9.9187E-03 
47 1.6039E-02 -1.8634E-03 2.1093E-02 -8.5067E-03 9.4992E-04 -7.1051E-03 
48 2.5552E-02 1.7996E-02 -1.9063E-02 1.2881E-02 3.4629E-03 -1.6887E-02 
49 1.6280E-02 1.1496E-02 9.8918E-03 -3.6768E-03 4.9724E-04 8.1563E-03 

 
Blue Vertical M2 Coefficients 
Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 2.0822E-05 3.3435E-05 1.1025E-05 1.8377E-05 2.5526E-05 2.9048E-05 
1 3.1071E-05 -4.0533E-05 2.0127E-05 3.2601E-05 -1.3217E-05 2.0662E-05 
2 -1.7306E-05 1.3961E-05 -8.9478E-06 -2.3819E-05 2.3067E-05 -5.2999E-06 
3 -8.5491E-05 -1.6810E-05 3.3012E-05 4.4193E-05 -1.7417E-05 -1.2660E-05 
4 -2.9715E-05 -6.6749E-05 9.7919E-07 2.0066E-05 -3.7393E-05 -3.3170E-05 
5 -3.5927E-05 4.7425E-05 -1.4350E-05 -3.4626E-05 1.7031E-05 -1.3602E-06 
6 -1.0845E-04 -4.4059E-05 -2.9263E-05 -1.8226E-05 -1.8288E-05 6.2205E-05 
7 -3.5964E-05 -5.3149E-05 4.7656E-06 -9.2271E-06 2.7415E-06 -4.6586E-05 
8 -3.9232E-05 4.5955E-05 1.7052E-05 -1.0971E-05 9.2103E-06 3.3731E-05 
9 -4.7711E-05 5.6739E-05 5.9778E-06 9.4903E-06 3.6186E-05 -2.9650E-05 

10 -5.9464E-05 1.3641E-05 6.6926E-05 -6.4342E-05 1.0486E-04 6.0003E-05 
11 -7.4915E-05 -5.9402E-05 -5.5330E-05 3.5602E-05 4.1575E-05 -1.9647E-05 
12 -1.8555E-04 8.1999E-05 -1.4193E-05 -2.1834E-05 1.2344E-05 1.6830E-05 
13 -1.0905E-04 -5.6270E-07 -1.2488E-06 -5.1083E-05 -2.2961E-05 2.2460E-05 
14 -3.8540E-05 -6.9478E-05 6.9955E-05 -8.7662E-06 -1.2503E-04 1.1127E-06 
15 -9.8015E-05 1.0940E-05 -4.7839E-06 -9.7848E-06 -4.2979E-05 -1.1448E-05 
16 -9.6654E-05 -4.3713E-06 1.6303E-05 -4.9341E-05 -1.9393E-05 1.2167E-05 
17 -5.5115E-05 -2.6894E-05 -3.2139E-05 2.1086E-05 -6.8237E-05 5.1762E-05 
18 -9.3581E-05 1.4964E-05 -8.5925E-05 -2.3753E-05 1.2879E-05 6.6045E-05 
19 -7.9837E-05 -4.1681E-06 -4.8121E-05 7.5790E-05 -3.0362E-05 6.8945E-05 
20 -1.0559E-04 2.7234E-05 -5.7385E-05 4.8449E-05 -6.3726E-05 1.5352E-05 
21 -9.8356E-06 2.5555E-05 4.1360E-05 -4.6125E-05 4.0085E-06 4.0695E-05 
22 -1.3666E-04 9.8970E-06 -2.2962E-05 3.2282E-05 -4.6559E-05 -1.7855E-05 
23 -1.1931E-04 -9.4970E-06 -7.1823E-06 -8.3559E-05 1.9863E-05 1.4693E-05 
24 -6.7356E-05 -5.2790E-06 -6.1974E-05 -2.9246E-05 3.5633E-05 6.4964E-05 
25 -8.8812E-05 -1.7599E-05 1.0154E-05 -5.5109E-05 2.7839E-05 7.8862E-05 
26 -9.2273E-05 3.0582E-05 7.1866E-05 -7.1633E-05 6.7573E-05 -7.7286E-06 
27 -1.3497E-04 6.9036E-05 2.0275E-05 -1.6777E-05 -2.8843E-05 -2.7053E-05 
28 -1.2761E-04 8.3563E-06 -6.6162E-05 -1.3943E-05 -5.9105E-05 3.3886E-05 
29 -3.9146E-05 9.3574E-06 -3.2102E-05 -4.8365E-05 -9.1707E-05 -9.0890E-05 
30 -1.3949E-04 -3.1323E-05 3.3215E-05 -9.3259E-05 -8.7005E-06 6.4201E-05 
31 -1.4806E-04 3.8344E-05 3.5858E-05 6.3146E-05 -5.3834E-05 1.5764E-05 



DISR - C. See 9 of 20 9/28/2012 

Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
32 -1.9337E-04 -9.3945E-06 -3.4496E-05 4.8199E-05 6.2629E-05 1.8996E-05 
33 -1.1390E-04 -3.2211E-05 2.8798E-05 -7.5622E-05 5.6913E-05 1.7436E-05 
34 -1.2418E-04 -3.3456E-05 -4.2604E-05 3.3788E-05 -1.5034E-05 3.6792E-05 
35 -1.3848E-04 -4.3720E-05 -3.6946E-05 2.3396E-06 4.6940E-05 -3.9786E-05 
36 -8.2728E-06 7.9954E-05 4.5227E-05 -2.4520E-05 6.8925E-05 -2.4294E-05 
37 -6.9346E-05 -1.1955E-04 6.5468E-05 -5.9201E-05 -1.6283E-05 6.0899E-05 
38 -7.4537E-05 -1.6309E-05 3.4886E-06 5.8739E-05 4.0436E-05 -2.5273E-05 
39 -4.9596E-05 -4.3481E-05 -2.8981E-05 -6.7454E-05 8.1135E-06 3.4706E-06 
40 -1.5303E-04 9.2643E-06 3.3410E-05 2.1671E-05 -4.8215E-06 2.8207E-05 
41 -7.1713E-05 9.7871E-05 -8.6426E-05 3.4742E-05 4.7007E-06 -2.3111E-05 
42 -5.7673E-05 -6.7727E-06 -3.3125E-05 3.8011E-06 2.5633E-05 6.6019E-06 
43 -5.9908E-05 6.6823E-05 6.4033E-05 3.0146E-05 -1.1290E-04 3.2806E-05 
44 -2.3126E-05 -2.4305E-05 -3.8292E-05 -3.5318E-07 1.6436E-06 1.1119E-05 
45 -1.1300E-04 8.1530E-05 5.7727E-06 -5.0295E-05 2.0441E-05 3.7527E-05 
46 -2.2217E-05 -5.9174E-05 -4.1860E-07 2.3351E-05 -3.4181E-05 3.9583E-05 
47 -5.5355E-05 8.2477E-06 -9.4320E-05 3.6411E-05 -2.7878E-06 2.8783E-05 
48 -9.4190E-05 -8.1604E-05 8.6328E-05 -5.4884E-05 -1.1260E-05 7.4628E-05 
49 -5.7453E-05 -4.4351E-05 -4.2650E-05 1.8852E-05 -2.8835E-06 -3.5270E-05 

 
Blue Vertical M3 Coefficients 
Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 -2.9341E-08 -4.7784E-08 -1.3620E-08 -2.0999E-08 -3.6058E-08 -3.8746E-08 
1 -6.8596E-08 5.0577E-08 -3.2291E-08 -5.3910E-08 1.4952E-08 -3.4447E-08 
2 8.2991E-09 -2.1840E-08 1.0639E-08 3.8300E-08 -3.3339E-08 8.2208E-09 
3 1.0907E-07 1.9367E-08 -4.4977E-08 -6.4888E-08 2.7540E-08 1.5741E-08 
4 2.9121E-08 9.7275E-08 8.8063E-10 -2.4046E-08 5.1854E-08 4.8786E-08 
5 3.0697E-08 -7.0462E-08 2.0373E-08 5.0186E-08 -2.6675E-08 5.6665E-09 
6 1.4215E-07 6.4825E-08 3.9406E-08 2.1349E-08 2.5387E-08 -9.3631E-08 
7 4.2431E-08 7.3343E-08 -3.3108E-09 1.1793E-08 -4.4925E-09 6.5289E-08 
8 4.5518E-08 -6.7974E-08 -2.1947E-08 1.7612E-08 -1.6343E-08 -5.6561E-08 
9 4.7758E-08 -8.0753E-08 -1.2082E-08 -1.1206E-08 -5.2577E-08 3.9122E-08 

10 6.6617E-08 -1.9296E-08 -9.3905E-08 9.1698E-08 -1.4983E-07 -8.9715E-08 
11 8.9091E-08 9.3422E-08 8.5329E-08 -5.0848E-08 -6.1849E-08 2.7738E-08 
12 2.4921E-07 -1.1674E-07 2.2332E-08 3.8533E-08 -2.1512E-08 -1.9751E-08 
13 1.4027E-07 7.5895E-09 -1.2748E-09 7.7399E-08 3.4243E-08 -3.4262E-08 
14 3.5546E-08 1.0398E-07 -1.0212E-07 1.4195E-08 1.8565E-07 5.5806E-10 
15 1.2705E-07 -1.3214E-08 2.2200E-09 1.4076E-08 6.0993E-08 1.4929E-08 
16 1.1495E-07 7.5883E-09 -1.7570E-08 7.1523E-08 3.0076E-08 -1.4315E-08 
17 5.8231E-08 3.7308E-08 4.6032E-08 -2.8434E-08 9.7541E-08 -7.5356E-08 
18 1.1899E-07 -2.2031E-08 1.2525E-07 3.7234E-08 -2.0723E-08 -9.1802E-08 
19 9.5644E-08 8.5288E-09 7.2775E-08 -1.1586E-07 4.6875E-08 -1.0486E-07 
20 1.2912E-07 -3.9000E-08 8.3849E-08 -7.0703E-08 9.4409E-08 -2.1555E-08 
21 -7.5086E-09 -3.9488E-08 -5.9448E-08 6.5162E-08 -2.9057E-09 -5.8477E-08 
22 1.8628E-07 -8.2175E-09 3.1817E-08 -4.5655E-08 7.1536E-08 2.4783E-08 
23 1.5252E-07 1.5843E-08 1.1065E-08 1.2059E-07 -3.1443E-08 -2.1878E-08 
24 7.0301E-08 8.9943E-09 8.6387E-08 4.0636E-08 -5.1294E-08 -9.1119E-08 
25 1.0490E-07 2.4195E-08 -1.4727E-08 8.2842E-08 -3.7200E-08 -1.1526E-07 



DISR - C. See 10 of 20 9/28/2012 

Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
26 1.0811E-07 -3.9723E-08 -1.0342E-07 1.0619E-07 -9.8285E-08 1.3728E-08 
27 1.7916E-07 -9.9057E-08 -2.8218E-08 2.4262E-08 4.3273E-08 4.1521E-08 
28 1.6207E-07 -1.0577E-08 9.5336E-08 2.3686E-08 8.5549E-08 -4.6399E-08 
29 3.7516E-08 -1.4898E-08 5.3198E-08 7.0412E-08 1.3970E-07 1.3876E-07 
30 1.8115E-07 4.5601E-08 -4.6308E-08 1.3751E-07 1.7204E-08 -9.0145E-08 
31 1.9949E-07 -5.3263E-08 -4.9655E-08 -9.3724E-08 7.8562E-08 -2.4672E-08 
32 2.6036E-07 1.1919E-08 5.3111E-08 -6.8610E-08 -9.3528E-08 -2.4952E-08 
33 1.4324E-07 4.6461E-08 -4.3295E-08 1.1444E-07 -8.4225E-08 -2.4379E-08 
34 1.4999E-07 4.5338E-08 6.0646E-08 -4.8858E-08 2.0915E-08 -5.4380E-08 
35 1.8762E-07 6.5231E-08 5.4162E-08 -4.0026E-09 -7.0369E-08 5.9141E-08 
36 -5.9287E-09 -1.1472E-07 -5.9485E-08 3.2455E-08 -9.9676E-08 3.0662E-08 
37 8.1890E-08 1.7003E-07 -9.8681E-08 8.5859E-08 2.5838E-08 -8.7684E-08 
38 9.4561E-08 2.5169E-08 -8.6656E-09 -8.6244E-08 -5.9008E-08 4.1380E-08 
39 5.6299E-08 6.4396E-08 4.5448E-08 9.5485E-08 -8.8158E-09 -1.4065E-09 
40 2.1410E-07 -1.2868E-08 -4.9322E-08 -3.2603E-08 8.8305E-09 -3.8733E-08 
41 8.8919E-08 -1.4620E-07 1.2703E-07 -4.9111E-08 -4.1041E-09 3.4531E-08 
42 6.7602E-08 8.7634E-09 4.5077E-08 -5.0901E-09 -3.4572E-08 -7.5741E-09 
43 8.1338E-08 -9.7293E-08 -9.7428E-08 -4.3550E-08 1.6360E-07 -4.7732E-08 
44 1.8147E-08 3.9569E-08 5.6221E-08 -1.8947E-09 -3.6441E-09 -1.2358E-08 
45 1.5361E-07 -1.2103E-07 -9.1662E-09 7.1245E-08 -3.2289E-08 -5.5945E-08 
46 2.3807E-08 8.4767E-08 -3.9765E-10 -3.9311E-08 4.7370E-08 -5.4442E-08 
47 6.6513E-08 -1.0467E-08 1.3961E-07 -5.0131E-08 1.5854E-09 -4.1357E-08 
48 1.2077E-07 1.2178E-07 -1.2604E-07 7.8166E-08 1.0794E-08 -1.1216E-07 
49 7.6809E-08 5.8680E-08 6.2387E-08 -2.9134E-08 6.6198E-09 4.5903E-08 

 



DISR - C. See 11 of 20 9/28/2012 

Red Horizontal... 
 
Red Horizontal M0 Coefficients 
Row  Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 -1.2186E-02 1.0514E+00 1.1795E+00 1.4398E+00 1.8887E+00 7.8769E-01 
1 3.7988E-02 1.6679E+00 9.4454E-01 1.7830E+00 2.0641E+00 1.4723E+00 
2 1.5073E-01 1.5150E+00 1.6648E+00 2.3270E+00 2.1448E+00 1.7307E+00 
3 -4.7894E-01 1.8810E+00 1.5554E+00 1.9099E+00 1.0566E+00 1.8170E+00 
4 -4.5783E-01 1.1420E+00 1.9123E+00 1.3700E+00 1.7131E+00 1.7034E+00 
5 -5.8242E-01 1.4359E+00 2.4067E+00 1.6209E+00 1.4501E+00 1.9723E+00 
6 -2.9769E-01 7.2897E-01 6.6215E-01 6.3739E-01 1.0519E+00 1.1843E+00 
7 -7.6280E-01 6.9655E-01 1.3855E+00 1.0016E+00 7.6587E-01 1.2220E+00 
8 -6.3142E-01 8.9035E-01 6.3115E-01 6.8990E-01 9.0899E-01 8.0672E-01 
9 -4.0866E-01 2.4427E-01 5.2786E-01 1.1902E+00 1.3474E+00 7.8520E-01 

10 -6.1000E-01 9.1409E-01 3.1601E-01 1.2322E+00 6.9962E-01 1.5682E+00 
11 -4.7619E-01 9.4388E-01 4.7204E-01 8.1015E-01 1.0222E+00 9.9061E-01 
12 -2.0408E-01 9.0547E-01 8.7558E-01 9.4500E-01 8.3395E-01 1.3787E+00 
13 -2.4264E-01 8.0162E-01 8.6631E-01 1.1605E+00 1.0975E+00 1.0384E+00 
14 -1.3662E-01 6.2510E-01 7.5205E-01 1.0702E+00 5.8781E-01 1.3688E+00 
15 -4.8337E-01 1.1238E+00 1.0300E+00 1.0372E+00 8.1214E-01 9.4820E-01 
16 -5.2380E-01 4.2849E-01 4.0264E-01 9.1824E-01 7.7056E-01 1.2574E+00 
17 -3.1297E-01 4.8994E-01 7.2266E-01 8.8597E-01 7.5655E-01 1.6804E+00 
18 -3.4568E-01 7.2278E-01 7.3378E-01 1.3618E+00 2.4808E-01 1.1810E+00 
19 1.9659E-01 3.3291E-01 2.3240E-01 1.1347E+00 5.4185E-01 1.2429E+00 
20 -1.4951E-01 -3.4512E-01 1.0533E+00 7.7094E-01 6.8799E-01 8.2639E-01 
21 6.2325E-02 2.6649E-01 4.7592E-01 1.2166E+00 5.1668E-01 1.4413E+00 
22 2.0733E-01 5.6194E-01 1.1025E+00 6.1822E-01 6.5306E-01 1.1464E+00 
23 2.1304E-01 2.1495E-01 9.5467E-01 1.0595E+00 1.3929E+00 1.1503E+00 
24 3.3897E-01 4.5152E-01 7.3609E-01 8.3256E-01 8.7148E-01 1.1280E+00 
25 4.1620E-01 6.7201E-01 9.8657E-01 1.0746E+00 1.1922E+00 1.7295E+00 
26 -4.4182E-02 1.7998E-01 1.1444E+00 1.1371E+00 7.4327E-01 1.3087E+00 
27 -2.8481E-02 4.2893E-01 8.8189E-01 9.5558E-01 1.3193E+00 1.0785E+00 
28 -4.3249E-02 4.8547E-01 1.0620E+00 1.4858E+00 8.9351E-01 1.2173E+00 
29 2.7780E-01 6.4213E-01 1.1009E+00 8.8368E-01 1.3510E+00 9.1407E-01 
30 1.6523E-01 1.0106E+00 1.1153E+00 1.0382E+00 8.4187E-01 1.0553E+00 
31 4.8614E-01 8.2679E-01 1.2305E+00 8.2853E-01 9.6430E-01 1.0741E+00 
32 2.3569E-01 7.6781E-01 1.3714E+00 1.1938E+00 7.7228E-01 1.3081E+00 
33 3.1881E-01 8.8774E-01 1.0464E+00 1.1734E+00 7.5397E-01 8.9808E-01 
34 1.8662E-01 7.7740E-01 1.0017E+00 1.2371E+00 1.3653E+00 1.3022E+00 
35 4.9430E-01 8.2983E-01 8.3844E-01 7.0032E-01 8.7412E-01 1.2773E+00 
36 2.9987E-01 1.9050E-01 7.3729E-01 1.0882E+00 1.0927E+00 1.3113E+00 
37 1.5621E-01 3.4021E-01 4.8561E-01 5.6403E-01 1.0791E+00 9.0136E-01 
38 3.8566E-01 3.7909E-01 1.3374E+00 5.3739E-01 1.2108E+00 9.6908E-01 
39 1.9633E-01 3.2311E-01 1.2567E+00 1.2768E+00 8.1355E-01 1.9404E-01 
40 3.3072E-01 3.1104E-01 4.8743E-01 4.7936E-01 1.5192E+00 9.5873E-01 
41 8.6797E-02 -9.6046E-02 1.1839E+00 1.0650E+00 8.3150E-01 7.4900E-01 
42 4.0531E-01 5.1257E-01 1.3686E+00 9.5751E-01 9.9943E-01 1.0683E+00 
43 2.0323E-01 2.1585E-01 8.0658E-01 1.5502E+00 9.7530E-01 9.9149E-01 



DISR - C. See 12 of 20 9/28/2012 

Row  Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
44 -2.5460E-03 2.0548E-01 3.8133E-01 9.4177E-01 1.2480E+00 1.0097E+00 
45 2.3293E-01 5.4330E-01 1.5635E+00 8.4116E-01 1.4642E+00 6.3129E-01 
46 -5.6520E-02 7.2453E-01 1.2616E+00 1.2907E+00 7.3871E-01 5.9514E-01 
47 -6.2274E-02 5.3904E-01 2.2054E+00 1.5707E+00 7.1473E-01 1.1869E+00 
48 4.8170E-03 7.0321E-01 2.3502E+00 1.8475E+00 1.2585E+00 8.4761E-01 
49 -4.5586E-02 5.4068E-01 1.5510E+00 1.5477E+00 1.3692E+00 1.0934E+00 

 
Red Horizontal M1 Coefficients 
Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 6.6727E-03 3.1087E-04 -1.4291E-04 -4.0643E-03 -1.7310E-02 -7.7176E-03 
1 7.8336E-03 -6.9410E-03 3.7674E-03 -8.3648E-03 -1.2106E-02 -1.0240E-02 
2 5.8506E-03 -5.2407E-03 -6.3602E-03 -1.5544E-02 -1.3465E-02 -8.7981E-03 
3 1.2055E-02 -1.0824E-02 -5.4386E-03 -9.8664E-03 9.6928E-04 -1.0463E-02 
4 1.1026E-02 -9.0220E-04 -1.0706E-02 -3.2613E-03 -7.7555E-03 -8.6478E-03 
5 1.1759E-02 -5.7236E-03 -1.7669E-02 -7.1046E-03 -4.3636E-03 -1.2482E-02 
6 7.1529E-03 3.7773E-03 5.7422E-03 6.4980E-03 1.0926E-03 -1.8095E-03 
7 1.3868E-02 4.5452E-03 -3.3668E-03 1.9085E-03 4.8421E-03 -2.5267E-03 
8 1.2054E-02 2.1550E-03 6.3350E-03 5.7360E-03 3.0691E-03 2.9356E-03 
9 7.8673E-03 1.0043E-02 7.5062E-03 -1.2320E-03 -3.5331E-03 3.3379E-03 

10 9.9769E-03 6.5244E-04 1.0107E-02 -2.1756E-03 4.8898E-03 -7.8874E-03 
11 7.9492E-03 -4.3808E-05 8.2197E-03 3.2624E-03 6.9249E-06 -1.2112E-03 
12 6.1646E-03 2.6176E-04 2.2876E-03 1.7048E-03 3.2013E-03 -8.6807E-03 
13 9.4916E-03 2.5306E-03 2.5117E-03 -1.3184E-03 -4.9500E-04 -1.0830E-03 
14 8.4517E-03 5.3923E-03 4.0622E-03 1.6512E-05 6.2745E-03 -5.6698E-03 
15 1.1830E-02 -2.1111E-03 4.4437E-04 2.6398E-04 3.2861E-03 5.6234E-04 
16 1.1250E-02 6.7146E-03 8.6275E-03 1.8609E-03 3.4091E-03 -3.8396E-03 
17 8.3955E-03 5.6586E-03 3.6600E-03 1.6264E-03 3.3008E-03 -9.8759E-03 
18 6.1660E-03 1.7103E-03 3.2174E-03 -6.2425E-03 9.3534E-03 -3.4546E-03 
19 -2.2395E-03 6.8942E-03 1.0121E-02 -1.5541E-03 7.0490E-03 -3.6060E-03 
20 2.2054E-03 1.5534E-02 -4.2802E-04 3.7466E-03 4.9660E-03 2.0960E-03 
21 -4.6209E-04 6.9388E-03 7.1685E-03 -2.0026E-03 7.1264E-03 -6.1541E-03 
22 -2.6418E-03 2.8492E-03 -1.2845E-03 5.9742E-03 5.1347E-03 -1.7755E-03 
23 -2.5695E-03 6.8433E-03 5.8947E-04 -3.8923E-04 -4.8601E-03 -1.4689E-03 
24 -4.0201E-03 3.3179E-03 3.3213E-03 2.2455E-03 1.9276E-03 -2.7777E-03 
25 -4.3550E-03 1.9261E-03 3.4485E-04 -6.8205E-04 -2.0296E-03 -1.0526E-02 
26 2.3283E-03 8.8838E-03 -1.8291E-03 -1.3937E-03 4.0586E-03 -4.0337E-03 
27 1.8497E-03 5.7680E-03 1.6566E-03 9.5823E-04 -3.6759E-03 -1.2282E-03 
28 2.1802E-03 5.1468E-03 -3.8646E-04 -5.7638E-03 2.0293E-03 -3.5378E-03 
29 -2.1680E-03 2.8251E-03 -1.0563E-03 1.9857E-03 -4.2626E-03 4.0925E-04 
30 -1.0857E-03 -2.6421E-03 -1.6891E-03 2.4203E-04 1.8371E-03 -1.5863E-03 
31 -5.3388E-03 -1.1901E-03 -3.1259E-03 2.3496E-03 2.9058E-04 -3.0818E-03 
32 -1.5014E-03 1.5818E-04 -4.8321E-03 -2.8101E-03 3.0187E-03 -4.5728E-03 
33 -2.6639E-03 -1.4471E-03 -4.8541E-04 -2.4438E-03 3.7269E-03 8.8339E-04 
34 -1.1282E-03 4.8261E-06 2.0462E-04 -2.3831E-03 -4.0643E-03 -4.0310E-03 
35 -5.4207E-03 -9.0278E-04 2.9174E-03 4.8284E-03 2.5404E-03 -3.4270E-03 
36 -3.1544E-03 7.1717E-03 4.6027E-03 3.7093E-04 -1.2517E-04 -4.2128E-03 
37 -1.3486E-03 4.3601E-03 7.6161E-03 7.4068E-03 6.7153E-05 1.7786E-03 



DISR - C. See 13 of 20 9/28/2012 

Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
38 -4.3503E-03 3.6838E-03 -3.6042E-03 8.3943E-03 -1.0381E-03 1.1949E-03 
39 -1.4712E-03 4.1520E-03 -2.4820E-03 -1.4077E-03 4.7193E-03 1.1934E-02 
40 -3.3118E-03 4.2242E-03 8.1629E-03 9.3232E-03 -4.6831E-03 2.6060E-03 
41 6.9204E-05 9.0113E-03 -1.1304E-03 8.7345E-04 4.7362E-03 5.3377E-03 
42 -4.3539E-03 1.6351E-04 -3.5493E-03 2.2508E-03 2.3136E-03 8.9441E-04 
43 -1.6899E-03 2.0193E-03 2.2001E-03 -5.3079E-03 3.2045E-03 1.5108E-03 
44 9.0303E-04 1.7161E-03 6.4803E-03 3.1144E-03 -5.3334E-04 2.0851E-03 
45 -2.0956E-03 -2.8606E-03 -7.0255E-03 4.5203E-03 -2.7262E-03 7.7950E-03 
46 1.9560E-03 -6.3890E-03 -2.6364E-03 -1.1896E-03 7.2608E-03 8.4668E-03 
47 1.9100E-03 -3.9619E-03 -1.5037E-02 -5.4216E-03 6.8994E-03 9.4631E-04 
48 8.1239E-04 -6.8629E-03 -1.7532E-02 -8.1847E-03 -2.9012E-04 4.9284E-03 
49 1.2355E-03 -5.9868E-03 -8.0329E-03 -6.1509E-03 -3.1114E-03 -2.2172E-04 

 
Red Horizontal M2 Coefficients 
Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 -2.2535E-05 -6.5829E-06 -7.7242E-06 1.0392E-05 6.4455E-05 2.9336E-05 
1 -2.1911E-05 2.9222E-05 -2.0693E-05 3.4924E-05 3.8416E-05 3.4282E-05 
2 -1.0626E-05 2.3340E-05 2.5927E-05 6.5546E-05 5.7932E-05 3.4656E-05 
3 -3.3544E-05 5.0661E-05 2.3297E-05 4.0985E-05 -4.5808E-06 4.4161E-05 
4 -3.0165E-05 5.5936E-06 4.7720E-05 1.4154E-05 3.2323E-05 3.5929E-05 
5 -3.3563E-05 2.7968E-05 7.8361E-05 3.0957E-05 1.6353E-05 5.2223E-05 
6 -1.5207E-05 -1.4137E-05 -2.5165E-05 -3.0403E-05 -7.6183E-06 7.3347E-06 
7 -4.3757E-05 -1.8609E-05 1.3095E-05 -1.1389E-05 -2.4261E-05 1.0585E-05 
8 -3.3855E-05 -9.6649E-06 -2.9700E-05 -2.7462E-05 -1.7198E-05 -1.4818E-05 
9 -1.5168E-05 -4.1683E-05 -3.3174E-05 4.4218E-06 1.2273E-05 -1.6660E-05 

10 -2.4083E-05 1.0604E-06 -4.3355E-05 8.0082E-06 -2.3818E-05 3.3711E-05 
11 -1.7128E-05 4.3469E-06 -3.7309E-05 -1.5737E-05 -9.3030E-07 4.1551E-06 
12 -1.3398E-05 2.1377E-06 -1.1403E-05 -1.0619E-05 -1.9418E-05 3.1376E-05 
13 -3.0136E-05 -9.7742E-06 -1.1763E-05 5.6927E-06 -1.7788E-08 -3.5680E-07 
14 -2.5037E-05 -2.4484E-05 -1.9223E-05 -1.6981E-06 -2.9201E-05 2.4595E-05 
15 -3.8558E-05 1.1651E-05 -3.1894E-06 -2.1403E-06 -1.5438E-05 -5.1555E-06 
16 -3.5114E-05 -2.7956E-05 -3.9291E-05 -1.0796E-05 -1.5883E-05 1.5690E-05 
17 -2.3322E-05 -2.3257E-05 -1.5645E-05 -8.6882E-06 -1.5363E-05 4.3221E-05 
18 -9.1597E-06 -3.2806E-06 -1.4109E-05 2.5493E-05 -4.1897E-05 1.5185E-05 
19 2.3039E-05 -2.6769E-05 -4.4093E-05 5.2335E-06 -3.5396E-05 1.4841E-05 
20 8.5491E-07 -6.3946E-05 2.9525E-07 -1.8370E-05 -2.5130E-05 -9.3486E-06 
21 1.1171E-05 -2.4044E-05 -3.1921E-05 5.8660E-06 -3.3212E-05 2.6810E-05 
22 2.0486E-05 -5.9905E-06 5.7770E-06 -2.8500E-05 -2.3830E-05 6.1703E-06 
23 1.7190E-05 -2.2289E-05 -2.2486E-06 7.5096E-07 2.0222E-05 3.2833E-06 
24 2.2281E-05 -6.6873E-06 -1.4634E-05 -1.0941E-05 -1.0571E-05 1.2072E-05 
25 2.8683E-05 -5.0874E-06 -2.3375E-06 1.9315E-06 6.9714E-06 4.4425E-05 
26 3.7349E-06 -3.3507E-05 9.0266E-06 5.1240E-06 -1.8771E-05 1.5857E-05 
27 6.4434E-06 -2.0752E-05 -6.6346E-06 -4.9441E-06 1.4617E-05 3.5400E-06 
28 2.9897E-06 -1.8972E-05 9.6363E-07 2.3364E-05 -1.2002E-05 1.5192E-05 
29 2.0750E-05 -8.0259E-06 4.1266E-06 -9.5126E-06 1.6021E-05 -2.4537E-06 
30 1.5987E-05 1.7031E-05 8.5365E-06 -3.9313E-06 -8.4404E-06 4.0220E-06 
31 3.2494E-05 1.1351E-05 1.2779E-05 -1.1341E-05 -4.3477E-06 1.1710E-05 



DISR - C. See 14 of 20 9/28/2012 

Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
32 1.4908E-05 6.0532E-06 2.1371E-05 1.2384E-05 -1.5410E-05 1.8481E-05 
33 2.0880E-05 1.3379E-05 2.5701E-07 1.0046E-05 -1.8497E-05 -4.0570E-06 
34 1.4100E-05 4.6197E-06 -1.4988E-06 9.2205E-06 1.5257E-05 1.6949E-05 
35 3.1909E-05 1.0848E-05 -1.3924E-05 -2.1839E-05 -1.2938E-05 1.3268E-05 
36 2.1096E-05 -2.2934E-05 -2.1116E-05 -4.5523E-06 -1.1519E-06 1.6896E-05 
37 1.1299E-05 -9.6066E-06 -3.3566E-05 -3.5329E-05 -2.5932E-06 -1.1961E-05 
38 2.3527E-05 -6.9817E-06 1.5124E-05 -4.0584E-05 1.7778E-06 -7.3472E-06 
39 9.3912E-06 -8.5287E-06 1.0294E-05 3.6253E-06 -2.4727E-05 -5.4216E-05 
40 1.6870E-05 -8.0990E-06 -3.5293E-05 -4.3908E-05 1.7818E-05 -1.5492E-05 
41 4.6602E-07 -2.7486E-05 4.7609E-06 -5.4912E-06 -2.5185E-05 -2.6237E-05 
42 1.9741E-05 1.2801E-05 1.4576E-05 -1.0272E-05 -1.1888E-05 -5.8573E-06 
43 6.4453E-06 4.7791E-06 -5.0891E-06 2.2774E-05 -1.7244E-05 -7.0231E-06 
44 -4.6088E-06 -2.1665E-06 -2.2278E-05 -1.4371E-05 -3.2850E-07 -1.1735E-05 
45 7.9399E-06 2.9175E-05 3.5963E-05 -1.8328E-05 9.1644E-06 -3.7139E-05 
46 -1.1115E-05 4.7886E-05 1.6915E-05 6.9870E-06 -3.4569E-05 -4.1491E-05 
47 -1.0860E-05 3.3801E-05 7.0109E-05 2.7184E-05 -3.0044E-05 -8.5932E-06 
48 -5.5122E-06 4.5611E-05 8.2859E-05 3.4950E-05 4.6589E-07 -2.4626E-05 
49 -7.0905E-06 4.1774E-05 4.1622E-05 3.0140E-05 1.4401E-05 1.0492E-06 

 
Red Horizontal M3 Coefficients 
Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 2.5304E-08 1.0521E-08 1.4747E-08 -2.0323E-08 -8.4458E-08 -3.9278E-08 
1 2.0387E-08 -4.2184E-08 3.2149E-08 -5.4868E-08 -5.0594E-08 -4.6024E-08 
2 2.8958E-09 -3.4216E-08 -3.6534E-08 -9.2603E-08 -8.6996E-08 -5.7172E-08 
3 3.2564E-08 -7.7447E-08 -3.3695E-08 -5.7367E-08 4.0840E-09 -6.8707E-08 
4 3.0260E-08 -9.7856E-09 -7.0074E-08 -2.1146E-08 -4.6281E-08 -5.5718E-08 
5 3.7237E-08 -4.2805E-08 -1.1422E-07 -4.4947E-08 -2.0923E-08 -7.7833E-08 
6 1.4459E-08 1.7884E-08 3.5823E-08 4.5549E-08 1.3224E-08 -1.8686E-08 
7 5.4131E-08 2.6281E-08 -1.6623E-08 2.0102E-08 3.8307E-08 -2.2218E-08 
8 3.6822E-08 1.5035E-08 4.6167E-08 4.2552E-08 2.8434E-08 1.8471E-08 
9 1.1250E-08 5.8734E-08 4.8412E-08 -5.2310E-09 -1.3570E-08 2.2111E-08 

10 2.4576E-08 -4.1344E-09 6.1433E-08 -8.6584E-09 3.6869E-08 -5.0699E-08 
11 1.7900E-08 -8.8033E-09 5.6017E-08 2.4771E-08 1.7121E-09 -7.7831E-09 
12 1.5386E-08 -4.5344E-09 1.9025E-08 1.9424E-08 2.9395E-08 -4.1625E-08 
13 3.8941E-08 1.4948E-08 1.9011E-08 -8.5531E-09 1.5367E-11 -4.8387E-09 
14 3.0759E-08 3.9154E-08 3.0845E-08 5.5828E-09 4.3315E-08 -4.4879E-08 
15 5.0453E-08 -1.7266E-08 7.1627E-09 5.4908E-09 2.2678E-08 1.4213E-09 
16 4.4770E-08 4.2166E-08 5.9980E-08 2.0512E-08 2.4193E-08 -2.9243E-08 
17 2.8612E-08 3.5001E-08 2.3589E-08 1.6059E-08 2.3658E-08 -6.8341E-08 
18 5.5511E-09 2.3774E-09 2.0821E-08 -3.1509E-08 6.2769E-08 -2.7438E-08 
19 -3.2633E-08 3.8501E-08 6.4137E-08 -4.7458E-09 5.7194E-08 -2.2963E-08 
20 2.3569E-09 9.1440E-08 4.0947E-09 3.0225E-08 4.1663E-08 1.2086E-08 
21 -1.0980E-08 3.1585E-08 4.8908E-08 -3.1304E-09 5.1338E-08 -3.9651E-08 
22 -2.3485E-08 5.7462E-09 -6.4002E-09 4.5197E-08 3.6986E-08 -8.2839E-09 
23 -1.5958E-08 2.8430E-08 5.1593E-09 1.9734E-09 -2.5965E-08 -1.8972E-09 
24 -2.2425E-08 6.3260E-09 2.4074E-08 1.9612E-08 1.9749E-08 -1.8223E-08 
25 -3.9388E-08 8.6390E-09 6.5893E-09 1.6627E-10 -7.5352E-09 -6.4723E-08 



DISR - C. See 15 of 20 9/28/2012 

Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
26 -7.3594E-09 4.5593E-08 -1.2241E-08 -3.8175E-09 2.9220E-08 -2.3635E-08 
27 -1.1502E-08 2.8877E-08 1.1365E-08 1.0073E-08 -1.8066E-08 -5.4577E-09 
28 -3.6624E-09 2.7706E-08 2.0291E-09 -2.9754E-08 2.2714E-08 -2.4848E-08 
29 -2.7574E-08 1.1064E-08 -3.0619E-09 1.6071E-08 -1.8502E-08 1.1019E-09 
30 -2.0153E-08 -2.6177E-08 -1.1782E-08 1.0383E-08 1.4056E-08 -5.7058E-09 
31 -4.2142E-08 -1.7661E-08 -1.5084E-08 1.9170E-08 9.6158E-09 -1.7756E-08 
32 -1.6233E-08 -1.2088E-08 -3.0175E-08 -1.7461E-08 2.4682E-08 -3.0068E-08 
33 -2.6173E-08 -2.3515E-08 3.2549E-09 -1.2186E-08 3.0278E-08 1.9996E-09 
34 -1.6593E-08 -7.3460E-09 4.5174E-09 -1.1177E-08 -1.8212E-08 -2.6817E-08 
35 -4.0669E-08 -1.8632E-08 2.3006E-08 3.2832E-08 2.1222E-08 -2.0408E-08 
36 -2.3615E-08 2.9057E-08 3.2772E-08 1.0910E-08 3.0082E-09 -2.5892E-08 
37 -7.3613E-09 9.5502E-09 5.0062E-08 5.4679E-08 6.0702E-09 1.6772E-08 
38 -2.4639E-08 6.0601E-09 -1.9603E-08 6.2737E-08 -1.8817E-10 6.9447E-09 
39 -2.3252E-09 8.3173E-09 -1.2671E-08 -2.6972E-09 3.9894E-08 7.4775E-08 
40 -1.2542E-08 6.9940E-09 5.0659E-08 6.6743E-08 -2.2994E-08 2.2476E-08 
41 1.2432E-08 3.3582E-08 -5.9203E-09 9.5957E-09 4.1544E-08 3.6648E-08 
42 -1.6108E-08 -2.5742E-08 -1.9173E-08 1.5541E-08 1.8199E-08 5.8283E-09 
43 3.7916E-09 -1.1815E-08 3.4253E-09 -3.2777E-08 2.7274E-08 5.6796E-09 
44 1.5126E-08 7.2421E-09 2.7727E-08 2.0145E-08 1.5040E-09 1.5076E-08 
45 -4.0378E-10 -5.1866E-08 -5.8556E-08 2.2009E-08 -1.2724E-08 5.2021E-08 
46 2.8776E-08 -7.9748E-08 -3.1210E-08 -1.5116E-08 4.9682E-08 5.9334E-08 
47 2.7211E-08 -5.3078E-08 -1.0631E-07 -4.6385E-08 3.9270E-08 1.1585E-08 
48 1.7625E-08 -6.7696E-08 -1.2700E-07 -5.1766E-08 -2.6194E-09 3.3968E-08 
49 1.8351E-08 -6.0892E-08 -6.6057E-08 -4.8798E-08 -2.4494E-08 -6.2879E-09 

 



DISR - C. See 16 of 20 9/28/2012 

Red Vertical... 
 
Red Vertical M0 Coefficients 
Row  Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 7.1338E-02 2.6999E-01 1.4498E+00 1.1150E+00 1.1302E+00 4.1050E-01 
1 -2.1669E-02 7.1809E-01 1.6492E+00 1.0659E+00 9.3207E-01 -2.9572E-01 
2 8.7976E-02 7.8631E-01 4.4950E-01 1.1372E+00 1.5654E+00 -3.2426E-01 
3 -5.2137E-01 6.7338E-01 1.0110E+00 7.9889E-01 1.3591E+00 1.1082E-01 
4 -3.5301E-01 6.0270E-01 1.0885E+00 8.3038E-01 1.0092E+00 -1.4206E-01 
5 -5.0001E-01 8.3178E-01 9.3461E-01 9.6681E-01 1.2158E+00 1.1810E+00 
6 -4.7799E-01 1.1276E+00 1.4227E+00 9.4585E-01 8.4720E-01 2.5420E-01 
7 -7.3513E-01 7.1951E-01 9.5768E-01 1.0298E+00 1.2909E+00 -4.0974E-01 
8 -7.0490E-01 4.6315E-01 8.5926E-01 1.1585E+00 1.2036E+00 4.7825E-01 
9 -5.7767E-01 7.3368E-01 8.6911E-01 7.3092E-01 1.2751E+00 -1.6334E-01 

10 -5.0501E-01 5.2893E-01 9.6839E-01 7.9747E-01 1.3069E+00 4.3641E-01 
11 -2.5946E-01 3.7808E-01 9.7203E-01 1.4808E+00 1.4346E+00 3.9514E-01 
12 1.6879E-01 9.8551E-01 2.7660E-01 9.4037E-01 1.4982E+00 5.9502E-01 
13 -3.7370E-01 3.9297E-01 1.5541E+00 1.2432E+00 1.2911E+00 1.3457E+00 
14 -2.8617E-01 1.0546E+00 1.0158E+00 8.2817E-01 1.7255E+00 1.6587E+00 
15 -2.6824E-01 4.8505E-01 5.7577E-01 8.0284E-01 7.9107E-01 1.2769E+00 
16 2.0063E-01 6.4931E-01 8.1599E-01 1.4122E+00 1.0115E+00 1.1651E+00 
17 -2.3499E-02 8.2869E-01 3.2062E-01 8.7335E-01 7.7680E-01 1.2046E+00 
18 -2.8131E-01 1.6875E+00 1.8184E-01 1.1027E+00 1.5140E+00 1.4433E+00 
19 -8.2101E-01 7.8409E-01 1.0401E+00 1.0246E+00 1.5099E+00 1.0810E+00 
20 -7.5817E-01 2.7318E-01 8.0600E-01 9.1634E-01 1.2175E+00 7.6860E-01 
21 -4.5662E-01 4.7969E-01 1.1678E+00 1.2028E+00 1.1640E+00 9.6678E-01 
22 -8.0118E-01 1.2267E+00 1.0654E+00 9.2252E-01 8.2149E-01 1.5930E+00 
23 -3.9160E-01 7.3439E-01 1.0837E+00 1.3136E+00 9.9639E-01 1.4782E+00 
24 -4.1820E-02 -2.3387E-01 5.6737E-01 7.8295E-01 1.1161E+00 1.0497E+00 
25 -9.1605E-02 6.8518E-01 7.7830E-01 5.6280E-01 1.2046E+00 1.2941E+00 
26 1.3931E-01 7.4526E-01 1.0662E+00 9.9997E-01 3.5277E-01 1.6995E+00 
27 -1.1040E-01 9.1075E-01 1.2550E+00 8.7203E-01 8.9289E-01 1.7612E+00 
28 9.8148E-03 4.7670E-01 4.9009E-01 7.7469E-01 1.4253E+00 1.4742E+00 
29 4.0296E-02 5.5728E-01 7.7845E-01 1.0130E+00 1.4422E+00 1.2910E+00 
30 -1.0490E-01 3.1361E-01 1.2259E+00 1.3043E+00 9.9814E-01 1.6540E+00 
31 -1.3594E-01 1.1683E+00 8.7042E-01 1.0086E+00 9.6633E-01 1.3596E+00 
32 1.8456E-01 9.5230E-01 1.0393E+00 1.1199E+00 9.0657E-01 1.4075E+00 
33 -2.5731E-01 1.1098E+00 7.1075E-01 1.1662E+00 1.5211E+00 1.5206E+00 
34 -3.0035E-01 2.8054E-01 1.0191E+00 8.4188E-01 1.5603E+00 1.4746E+00 
35 7.5654E-03 5.1778E-01 4.7969E-01 1.4268E+00 9.1562E-01 2.0398E+00 
36 1.9695E-01 9.1909E-01 9.4839E-01 1.3264E+00 1.5001E+00 1.8330E+00 
37 1.0125E-01 1.1235E+00 1.1227E+00 1.1606E+00 1.0262E+00 1.7353E+00 
38 7.6667E-02 8.3809E-01 4.4654E-01 1.7910E+00 1.3194E+00 1.9404E+00 
39 5.2898E-01 9.8387E-01 1.0985E+00 1.4301E+00 1.3710E+00 1.5457E+00 
40 1.0869E-01 4.9705E-01 1.1890E+00 7.8384E-01 1.1212E+00 1.5832E+00 
41 -4.7203E-01 1.1598E+00 1.1815E+00 8.4159E-01 1.3364E+00 1.4505E+00 
42 4.0707E-02 9.3485E-01 5.8363E-01 1.0224E+00 1.2426E+00 1.8615E+00 
43 -7.0020E-01 1.0248E+00 8.9209E-01 1.4432E+00 7.1835E-01 1.6358E+00 



DISR - C. See 17 of 20 9/28/2012 

Row  Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
44 -3.3856E-02 1.6476E+00 1.0304E+00 8.7359E-01 9.8850E-01 1.8396E+00 
45 1.2414E-01 1.0943E+00 1.1212E+00 7.8853E-01 9.1869E-01 1.3641E+00 
46 -9.4675E-03 1.2313E+00 6.6099E-01 7.5791E-01 1.5595E+00 1.8739E+00 
47 3.0925E-01 6.1046E-01 3.3972E-01 1.2863E+00 1.7422E+00 1.2053E+00 
48 4.1451E-02 6.6488E-01 1.3423E+00 6.5077E-01 9.8616E-01 8.4709E-01 
49 -1.1783E+00 7.2869E-01 4.9793E-01 7.8746E-01 1.4524E+00 1.1009E+00 

 
Red Vertical M1 Coefficients 
Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 -3.9621E-04 8.4053E-03 -6.0930E-03 -3.2268E-03 -3.1588E-03 5.5482E-03 
1 1.6995E-03 3.6125E-03 -6.5340E-03 1.3404E-03 2.5025E-03 1.3657E-02 
2 3.7119E-05 3.7523E-03 9.7695E-03 8.0845E-04 -6.3403E-03 1.4285E-02 
3 8.9413E-03 4.8157E-03 2.1091E-03 4.8745E-03 -3.4083E-03 9.0718E-03 
4 7.0310E-03 5.6608E-03 5.1335E-04 4.2421E-03 7.3949E-04 1.1886E-02 
5 8.5801E-03 2.3945E-03 2.4250E-03 1.8095E-03 -2.7778E-03 -7.3716E-03 
6 8.1600E-03 -1.2447E-03 -4.4135E-03 1.3142E-03 1.9436E-03 7.1610E-03 
7 1.2253E-02 3.8392E-03 1.4036E-03 3.4582E-04 -4.7220E-03 1.6384E-02 
8 1.1646E-02 7.2418E-03 2.8452E-03 -1.5956E-03 -4.0636E-03 5.2539E-03 
9 1.0146E-02 3.4483E-03 3.2383E-03 3.6113E-03 -4.3429E-03 1.4020E-02 

10 8.1351E-03 6.1733E-03 1.3589E-03 1.8729E-03 -4.6664E-03 5.8159E-03 
11 4.8208E-03 7.7463E-03 8.6378E-04 -7.6806E-03 -6.6343E-03 7.0622E-03 
12 9.4406E-04 -1.1191E-04 9.9462E-03 2.3103E-04 -8.4789E-03 4.6775E-03 
13 1.1691E-02 8.5384E-03 -6.9858E-03 -2.9071E-03 -5.3955E-03 -4.0852E-03 
14 1.1214E-02 -3.9123E-04 2.6405E-05 2.2829E-03 -1.1542E-02 -7.3729E-03 
15 1.1661E-02 6.6543E-03 5.6236E-03 2.2027E-03 2.4435E-03 -2.2138E-03 
16 5.3511E-03 4.5077E-03 2.4593E-03 -6.0896E-03 5.0056E-05 -1.6865E-04 
17 8.1655E-03 2.1311E-03 9.7010E-03 1.2800E-03 2.6735E-03 -1.4161E-03 
18 1.0310E-02 -9.6128E-03 1.0531E-02 -2.1790E-03 -8.0039E-03 -5.7210E-03 
19 1.5607E-02 2.7222E-03 -1.4823E-03 -6.9560E-04 -6.8749E-03 -1.4422E-03 
20 1.3995E-02 9.8009E-03 2.6924E-03 1.2446E-03 -2.1093E-03 3.6795E-04 
21 9.5376E-03 6.9060E-03 -1.7560E-03 -2.9124E-03 -2.0180E-03 -2.0078E-03 
22 1.3035E-02 -3.1881E-03 2.3554E-05 1.3024E-03 2.0697E-03 -9.4082E-03 
23 6.8497E-03 2.9935E-03 -5.0835E-04 -4.3970E-03 3.5040E-04 -7.8363E-03 
24 2.3013E-03 1.5272E-02 5.7183E-03 1.6910E-03 -2.0537E-03 -1.9291E-03 
25 6.8146E-03 2.4718E-03 2.6801E-03 5.0911E-03 -3.8320E-03 -5.9210E-03 
26 6.3644E-03 3.1201E-03 -9.2731E-04 -1.9523E-05 7.3401E-03 -1.1520E-02 
27 9.5867E-03 9.7346E-04 -3.2784E-03 1.6685E-03 1.3762E-04 -1.2078E-02 
28 8.1711E-03 6.8785E-03 6.6264E-03 2.8730E-03 -7.1704E-03 -8.0375E-03 
29 7.9262E-03 5.1297E-03 2.7320E-03 -6.5790E-04 -8.0135E-03 -5.9965E-03 
30 9.6792E-03 8.5524E-03 -3.5926E-03 -4.6411E-03 -2.5268E-03 -1.1502E-02 
31 9.6011E-03 -3.7127E-03 9.2353E-04 -8.7450E-04 -2.6859E-03 -7.4508E-03 
32 6.6865E-03 1.5931E-04 -7.2204E-04 -1.7030E-03 -2.1825E-03 -8.1610E-03 
33 1.2878E-02 -1.2055E-03 4.1493E-03 -2.5756E-03 -1.0047E-02 -9.1129E-03 
34 1.3660E-02 9.7413E-03 -4.4767E-04 1.8188E-03 -1.0424E-02 -8.5743E-03 
35 9.8705E-03 5.9543E-03 6.7183E-03 -6.6725E-03 -8.2330E-04 -1.5510E-02 
36 6.6180E-03 7.7845E-04 4.6524E-04 -4.7066E-03 -8.1169E-03 -1.2572E-02 
37 7.4796E-03 -2.0557E-03 -1.5665E-03 -3.6126E-03 -1.1886E-03 -1.1184E-02 



DISR - C. See 18 of 20 9/28/2012 

Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
38 9.1243E-03 2.7080E-03 7.5703E-03 -1.1159E-02 -4.6635E-03 -1.3774E-02 
39 3.6552E-03 9.0342E-04 -7.1941E-04 -5.6814E-03 -4.6962E-03 -8.0611E-03 
40 9.2722E-03 8.0681E-03 -1.6424E-03 3.3491E-03 -5.4290E-05 -8.0348E-03 
41 1.7306E-02 -3.0162E-04 -1.4745E-03 2.6408E-03 -2.8994E-03 -5.6308E-03 
42 9.5824E-03 2.4933E-03 5.8662E-03 1.0779E-03 -1.3187E-03 -1.0853E-02 
43 1.8671E-02 9.3265E-04 2.4968E-03 -5.0003E-03 5.7138E-03 -8.3893E-03 
44 1.0947E-02 -7.6899E-03 6.1781E-04 2.9768E-03 2.6961E-03 -1.1100E-02 
45 1.0191E-02 3.1331E-04 3.3380E-04 5.2044E-03 4.6055E-03 -3.6764E-03 
46 1.2097E-02 -9.8613E-04 7.2921E-03 6.2675E-03 -3.5559E-03 -8.6626E-03 
47 7.2598E-03 7.9549E-03 1.1413E-02 -2.9759E-04 -5.3733E-03 7.9042E-04 
48 9.5680E-03 7.1979E-03 -2.2879E-03 8.0732E-03 4.2244E-03 5.2646E-03 
49 2.1956E-02 4.9362E-03 7.7108E-03 4.0139E-03 -3.8146E-03 -3.7362E-04 

 
Red Vertical M2 Coefficients 
Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 1.1364E-05 -3.7746E-05 1.8349E-05 7.9549E-06 2.2000E-06 -2.7014E-05 
1 4.7890E-06 -1.0794E-05 2.6408E-05 -8.8989E-06 -2.4393E-05 -4.2286E-05 
2 1.6175E-05 -1.3471E-05 -4.3513E-05 -6.3718E-06 1.7043E-05 -4.5527E-05 
3 -2.4119E-05 -1.6290E-05 -9.5426E-06 -2.3570E-05 4.2187E-06 -2.3726E-05 
4 -1.5440E-05 -2.1201E-05 -2.5927E-06 -2.2474E-05 -1.3309E-05 -3.7636E-05 
5 -1.9723E-05 -7.3773E-06 -1.0713E-05 -1.0939E-05 3.8652E-06 4.0303E-05 
6 -1.7534E-05 7.4229E-06 1.8269E-05 -7.7614E-06 -1.5490E-05 -2.2154E-05 
7 -3.4223E-05 -1.3395E-05 -6.1479E-06 -2.5703E-06 1.5857E-05 -5.8518E-05 
8 -3.0136E-05 -2.8506E-05 -1.2280E-05 6.0569E-06 1.3570E-05 -1.1351E-05 
9 -2.4766E-05 -1.0706E-05 -1.5469E-05 -1.6747E-05 1.3726E-05 -5.0793E-05 

10 -1.5234E-05 -2.4036E-05 -6.2859E-06 -1.0118E-05 1.6557E-05 -1.3964E-05 
11 -2.6164E-07 -3.0555E-05 -2.9761E-06 3.3914E-05 2.5836E-05 -2.4441E-05 
12 1.2076E-05 2.1804E-06 -4.4213E-05 -1.8779E-06 3.6086E-05 -2.5079E-05 
13 -3.8483E-05 -3.6981E-05 3.1762E-05 1.0299E-05 2.3288E-05 7.9971E-06 
14 -3.5189E-05 2.4436E-06 8.5055E-07 -9.8005E-06 5.4519E-05 2.2657E-05 
15 -3.9585E-05 -2.7012E-05 -2.3388E-05 -7.3925E-06 -7.0237E-06 2.2866E-06 
16 -1.1101E-05 -1.7596E-05 -9.3223E-06 2.8905E-05 5.0096E-06 -7.6634E-06 
17 -2.2850E-05 -6.7903E-06 -4.3534E-05 -4.3964E-06 -5.8639E-06 1.2429E-06 
18 -3.0085E-05 4.2907E-05 -4.4721E-05 1.1419E-05 3.8901E-05 2.4197E-05 
19 -5.0648E-05 -1.3209E-05 8.8243E-06 3.3530E-06 2.9620E-05 9.8289E-06 
20 -4.1565E-05 -4.1569E-05 -1.1771E-05 -5.1071E-06 6.6362E-06 7.9720E-06 
21 -2.0557E-05 -2.7322E-05 7.5541E-06 1.4346E-05 9.4423E-06 1.3103E-05 
22 -3.4376E-05 1.6781E-05 -7.6840E-07 -6.4620E-06 -6.7999E-06 4.2093E-05 
23 -1.1616E-05 -9.6256E-06 1.6525E-06 2.0279E-05 -1.9940E-06 3.7070E-05 
24 5.8256E-06 -6.2203E-05 -2.4546E-05 -5.7933E-06 1.0545E-05 8.7674E-06 
25 -1.9008E-05 -6.3794E-06 -1.2339E-05 -2.2443E-05 1.8602E-05 2.2621E-05 
26 -1.7477E-05 -1.2756E-05 4.1783E-06 -9.0338E-07 -2.8939E-05 4.3319E-05 
27 -2.8563E-05 -2.3073E-06 1.4425E-05 -7.8223E-06 1.0647E-06 4.5345E-05 
28 -2.4020E-05 -2.8598E-05 -2.7867E-05 -1.2566E-05 3.2172E-05 2.8637E-05 
29 -2.4587E-05 -2.0441E-05 -1.1097E-05 2.9654E-06 3.6077E-05 2.1029E-05 
30 -3.1270E-05 -3.5877E-05 1.7454E-05 2.0266E-05 1.1783E-05 4.5886E-05 
31 -2.9353E-05 1.6487E-05 -3.6666E-06 2.5674E-06 1.3251E-05 2.4892E-05 
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Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
32 -1.8930E-05 5.3466E-07 3.7105E-06 4.8745E-06 1.2942E-05 2.8343E-05 
33 -4.5770E-05 5.1859E-06 -1.8871E-05 1.0089E-05 4.8567E-05 3.1273E-05 
34 -5.0172E-05 -4.1486E-05 3.4953E-06 -9.4164E-06 5.2332E-05 2.9658E-05 
35 -3.4080E-05 -2.3787E-05 -2.8034E-05 2.7826E-05 9.5633E-06 5.5828E-05 
36 -1.7962E-05 -1.8227E-06 -3.9406E-07 1.9848E-05 4.2243E-05 4.3851E-05 
37 -2.2036E-05 1.1231E-05 6.1896E-06 1.7746E-05 8.5861E-06 3.6709E-05 
38 -3.0894E-05 -1.1858E-05 -3.3183E-05 4.9733E-05 2.5208E-05 4.7849E-05 
39 -7.2526E-06 -3.1893E-06 2.4693E-06 2.5507E-05 2.3827E-05 2.3111E-05 
40 -3.0434E-05 -3.5649E-05 7.5758E-06 -1.3263E-05 1.1366E-06 2.4497E-05 
41 -6.5873E-05 4.2051E-07 7.5608E-06 -9.4778E-06 1.6372E-05 1.5453E-05 
42 -2.8723E-05 -1.1076E-05 -2.2506E-05 -3.7074E-06 9.8195E-06 3.8185E-05 
43 -6.7945E-05 -3.2535E-06 -1.0038E-05 2.3886E-05 -2.1902E-05 2.9647E-05 
44 -3.8906E-05 3.4534E-05 -1.3576E-06 -1.3300E-05 -1.0511E-05 3.9889E-05 
45 -3.7023E-05 -5.9164E-07 -4.2891E-07 -2.1206E-05 -2.0625E-05 7.6595E-06 
46 -4.3669E-05 5.6447E-06 -3.1058E-05 -2.6042E-05 1.5293E-05 2.9401E-05 
47 -1.8893E-05 -3.3877E-05 -4.7928E-05 3.3092E-06 2.1636E-05 -7.9035E-06 
48 -2.7581E-05 -2.9817E-05 1.3312E-05 -3.3041E-05 -1.9841E-05 -2.5618E-05 
49 -7.6669E-05 -1.8133E-05 -2.9494E-05 -1.0991E-05 1.8027E-05 -3.6271E-06 

 
Red Vertical M3 Coefficients 
Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 

0 -1.9949E-08 4.9191E-08 -2.4076E-08 -1.1190E-08 4.2214E-09 2.9036E-08 
1 -8.1881E-09 8.8109E-09 -3.7249E-08 1.0874E-08 4.6974E-08 3.4870E-08 
2 -2.8568E-08 1.6390E-08 6.2409E-08 7.2963E-09 -1.5208E-08 4.3380E-08 
3 3.1458E-08 1.8342E-08 1.4123E-08 3.3067E-08 3.9260E-09 1.3180E-08 
4 1.8074E-08 2.7463E-08 4.6402E-09 3.4799E-08 2.9519E-08 3.7982E-08 
5 2.0992E-08 8.4737E-09 1.5450E-08 1.7410E-08 2.3595E-09 -6.8746E-08 
6 1.8604E-08 -1.1750E-08 -2.4594E-08 1.3073E-08 2.9283E-08 1.7854E-08 
7 4.0296E-08 1.6631E-08 1.0549E-08 4.7059E-09 -1.6767E-08 6.6930E-08 
8 3.3148E-08 3.9878E-08 1.9058E-08 -7.3225E-09 -1.2804E-08 3.3715E-09 
9 2.6543E-08 1.2170E-08 2.4958E-08 2.5371E-08 -1.0644E-08 6.2358E-08 

10 1.2925E-08 3.3589E-08 1.1393E-08 1.6404E-08 -1.6646E-08 7.7477E-09 
11 -9.4747E-09 4.2645E-08 5.0545E-09 -4.9104E-08 -2.9983E-08 2.8471E-08 
12 -2.3292E-08 -2.5924E-09 6.6173E-08 5.2751E-09 -4.7323E-08 3.7809E-08 
13 4.9767E-08 5.4825E-08 -4.6176E-08 -1.0769E-08 -3.1161E-08 -1.1791E-08 
14 4.2130E-08 -1.1549E-09 -3.5421E-10 1.5550E-08 -7.9372E-08 -3.4324E-08 
15 5.1849E-08 3.9354E-08 3.4752E-08 1.0548E-08 9.2024E-09 -7.4315E-09 
16 9.7157E-09 2.5573E-08 1.3964E-08 -3.9903E-08 -1.0603E-08 8.2983E-09 
17 2.6611E-08 1.0090E-08 6.6979E-08 9.8273E-09 4.9917E-09 -7.6855E-09 
18 3.5151E-08 -5.8617E-08 6.6153E-08 -1.4188E-08 -5.5641E-08 -4.3971E-08 
19 6.3558E-08 2.4104E-08 -1.1441E-08 -4.0044E-10 -3.7555E-08 -2.3407E-08 
20 4.9527E-08 6.1557E-08 2.1442E-08 1.1615E-08 -4.1324E-09 -2.4251E-08 
21 1.8297E-08 3.9438E-08 -6.7338E-09 -1.8370E-08 -1.2357E-08 -2.3671E-08 
22 3.6804E-08 -2.2595E-08 5.4408E-09 1.4940E-08 9.3544E-09 -6.3455E-08 
23 1.1355E-08 1.4588E-08 1.9859E-09 -2.6402E-08 6.3908E-09 -5.9505E-08 
24 -1.1786E-08 8.8552E-08 3.8013E-08 1.1664E-08 -1.4111E-08 -1.7317E-08 
25 2.4413E-08 8.2622E-09 2.1820E-08 3.6545E-08 -2.6674E-08 -3.5555E-08 
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Row Col 0 Col 1 Col 2 Col 3 Col 4 Col 5 
26 2.1127E-08 2.1428E-08 -2.0307E-09 5.9800E-09 3.8976E-08 -6.0428E-08 
27 3.2990E-08 4.7406E-09 -1.6693E-08 1.5320E-08 -1.6859E-09 -6.4731E-08 
28 2.9441E-08 4.3654E-08 4.2538E-08 2.1205E-08 -4.4381E-08 -4.1366E-08 
29 3.0770E-08 3.1575E-08 1.8648E-08 -1.8158E-09 -5.0132E-08 -3.1899E-08 
30 3.9662E-08 5.3895E-08 -2.3614E-08 -2.7844E-08 -1.5293E-08 -6.8214E-08 
31 3.3663E-08 -1.8998E-08 9.0559E-09 -7.6190E-10 -1.8289E-08 -3.4070E-08 
32 2.0759E-08 6.8291E-10 -3.5152E-09 -3.8952E-09 -2.0641E-08 -4.0530E-08 
33 5.9653E-08 -3.8576E-09 3.0878E-08 -1.2525E-08 -7.3216E-08 -4.3799E-08 
34 6.7568E-08 6.1489E-08 -4.0658E-09 1.6387E-08 -8.1669E-08 -4.2286E-08 
35 4.4440E-08 3.4831E-08 4.0933E-08 -3.5201E-08 -2.0394E-08 -7.4376E-08 
36 1.8565E-08 4.3308E-09 9.0587E-10 -2.4622E-08 -6.9692E-08 -5.9615E-08 
37 2.5131E-08 -1.5315E-08 -5.3652E-09 -2.3855E-08 -1.6102E-08 -4.7416E-08 
38 3.9137E-08 1.9747E-08 4.9747E-08 -6.8971E-08 -4.3838E-08 -6.3787E-08 
39 5.9966E-09 6.0003E-09 4.1455E-10 -3.3430E-08 -3.9612E-08 -2.8953E-08 
40 3.7400E-08 5.3788E-08 -8.6096E-09 2.1204E-08 -3.7480E-09 -3.3565E-08 
41 8.8800E-08 2.8096E-09 -9.6282E-09 1.5463E-08 -2.8921E-08 -2.2581E-08 
42 3.1597E-08 1.8048E-08 3.1635E-08 8.0472E-09 -2.0404E-08 -5.4384E-08 
43 8.7990E-08 5.7571E-09 1.6315E-08 -3.2387E-08 2.6574E-08 -4.4893E-08 
44 5.1292E-08 -4.8343E-08 2.1728E-09 2.4102E-08 1.1228E-08 -5.7783E-08 
45 4.8775E-08 2.4457E-09 1.3084E-09 3.1235E-08 2.7668E-08 -1.2693E-08 
46 5.6534E-08 -8.1278E-09 4.5183E-08 3.7446E-08 -2.3353E-08 -4.5964E-08 
47 1.7273E-08 4.8180E-08 6.7925E-08 -5.8641E-09 -2.9472E-08 2.9768E-09 
48 2.9160E-08 4.0616E-08 -2.2569E-08 4.5510E-08 2.9812E-08 2.6535E-08 
49 9.6301E-08 2.3841E-08 3.9297E-08 1.0032E-08 -2.8595E-08 -1.5192E-10 
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Appendix 33 - Solar Aureole Non-Filter Model (nfm), Relative Spectral Response 
coefficients. 
 
Note: Not to be confused with the Absolute Spectral Response map (M) coefficients, 
which are presented in appendix 32. 
 
RSR-nfm Blue-Horizontal SA coefficients... 
 M0 M1 M2 M3 

Column 0 -1.57616100E+01 6.99121700E-02 -7.26166300E-05 0.00000000E+00 
Column 1 -1.12047600E+02 6.77647200E-01 -1.34885800E-03 8.91719100E-07 
Column 2 -5.45146400E+01 3.37199200E-01 -6.80249800E-04 4.55922500E-07 
Column 3 1.00000000E+00 0.00000000E+00 0.00000000E+00 0.00000000E+00 
Column 4 7.67037700E+01 -4.60767600E-01 9.32427300E-04 -6.27487900E-07 
Column 5 1.27962600E+02 -7.73472800E-01 1.56672700E-03 -1.05540400E-06 

 
RSR-nfm Blue-Vertical SA coefficients... 
 M0 M1 M2 M3 

Column 0 1.28779400E+02 -7.80315700E-01 1.58744900E-03 -1.07587200E-06 
Column 1 1.07632900E+02 -6.41913300E-01 1.28751900E-03 -8.60467000E-07 
Column 2 1.00000000E+00 0.00000000E+00 0.00000000E+00 0.00000000E+00 
Column 3 1.03323000E+01 -5.10348800E-02 9.15237300E-05 -5.36202200E-08 
Column 4 4.15834900E+01 -2.41389500E-01 4.77793700E-04 -3.14746300E-07 
Column 5 1.06749300E+02 -6.31719700E-01 1.25664000E-03 -8.32492500E-07 

 
RSR-nfm Red-Horizontal SA coefficients... 
 M0 M1 M2 M3 

Column 0 -6.95167000E+01 2.27274700E-01 -2.44080500E-04 8.73461500E-08 
Column 1 9.83386800E+00 -2.76270000E-02 2.87432200E-05 -9.94673000E-09 
Column 2 1.00000000E+00 0.00000000E+00 0.00000000E+00 0.00000000E+00 
Column 3 -8.48815200E+01 2.77044900E-01 -2.98020200E-04 1.06901600E-07 
Column 4 -1.48855500E+02 4.82454200E-01 -5.17877500E-04 1.85347500E-07 
Column 5 -9.31938300E+01 3.02267700E-01 -3.23520900E-04 1.15494100E-07 

 
RSR-nfm Red-Vertical SA coefficients... 
 M0 M1 M2 M3 

Column 0 9.03793700E+00 -2.48504800E-02 2.55599300E-05 -8.74453000E-09 
Column 1 3.75023200E+02 -1.20569400E+00 1.29392400E-03 -4.62285500E-07 
Column 2 9.08558500E+01 -2.90664600E-01 3.12609200E-04 -1.11784000E-07 
Column 3 1.00000000E+00 0.00000000E+00 0.00000000E+00 0.00000000E+00 
Column 4 1.89989500E+01 -6.00312500E-02 6.72272700E-05 -2.52571700E-08 
Column 5 2.43612400E+01 -7.51385500E-02 8.20362300E-05 -3.03835200E-08 
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Appendix 34 - List of Solar Aureole Measurements at Titan. 
 
This appendix summarizes the Solar Aureole (SA) data in the DISR Archive.  The 'File #' corresponds to the index in the filename 
(i.e. File #2 is SOLAR_0002_000312_9812.TAB).  Additional data is also contained in the LABEL files of the Archive. 
 

File # 
Time    
(sec) 

Temp   
(K) 

Exp. 
(ms) 

# of 
Cols 

SA1                   
Mean         Max. 

SA2                    
Mean         Max. 

SA3                   
Mean         Max. 

SA4                    
Mean         Max. Sat? Lamps 

1 167.9 258.9 60 24 403.0 498 470.2 541 473.2 538 474.6 541  0000 
2 193.0 259.1 60 4 2,588.9 3099 2,340.9 2565 1,789.1 2210 1,875.3 2243  0000 
3 300.8 259.7 169 24 3,874.7 4095 4,046.6 4095 4,045.8 4095 4,046.8 4095 * 0000 
4 311.9 259.7 239 4 11,406.0 13179 4,064.2 5222 2,178.7 4160 8,140.3 10596  0000 
5 472.3 260.3 220 4 15,474.2 18795 16,185.0 18712 21,102.7 24570 20,922.6 24570 * 0000 
6 488.9 260.3 17 24 127.7 159 146.7 174 148.2 171 147.6 171  0000 
7 563.8 260.4 205 24 1,648.3 2038 1,930.6 2235 1,959.2 2258 1,985.6 2266  0000 
8 585.2 260.4 110 4 5,324.6 6289 2,660.4 3502 1,941.5 4546 4,605.6 6620  0000 
9 718.5 260.6 15 24 589.2 1007 615.7 996 606.2 951 592.5 902  1110 

10 784.3 260.4 15 24 352.8 496 385.8 516 374.6 486 360.8 461  0000 
11 807.5 260.2 0 24 17.5 19 18.1 20 18.1 20 17.7 19  0000 
12 824.8 260.4 15 24 538.1 939 561.8 914 559.0 890 548.4 854  1110 
13 915.2 260.3 205 4 9,834.1 12092 8,239.1 8831 7,267.1 9214 8,313.1 9452  0000 
14 944.0 260.2 191 24 1,814.8 2273 2,131.9 2494 2,175.5 2510 2,215.6 2540  0000 
15 976.0 260.2 209 4 11,376.9 13517 4,924.4 5832 3,486.3 7750 11,304.5 14787  0000 
16 993.4 260.2 120 24 3,395.8 4095 3,633.4 4095 3,626.2 4095 3,613.4 4095 * 0000 
17 1,056.5 260.0 166 4 22,273.9 24570 20,729.1 24570 24,193.7 24570 24,045.6 24570 * 0000 
18 1,062.0 260.0 60 24 454.0 586 519.2 630 523.8 629 524.9 626  0000 
19 1,139.2 259.6 83 4 11,549.3 15096 10,407.1 13582 17,938.9 22445 19,345.8 22958  0000 
20 1,151.3 259.6 79 24 606.4 784 696.5 840 702.5 854 707.6 850  0000 
21 1,248.0 259.2 41 4 2,127.7 2568 1,283.5 1417 1,236.0 2218 2,615.3 3331  0000 
22 1,251.2 259.1 58 24 1,749.0 2873 1,890.9 2875 1,829.9 2747 1,768.8 2591 * 0000 
23 1,320.4 258.7 143 4 17,551.1 23462 15,968.3 20241 23,074.4 24570 23,405.0 24570 * 0000 
24 1,333.6 258.6 29 24 1,136.7 2271 1,206.1 2180 1,155.5 1992 1,106.5 1829 * 0000 
25 1,460.5 257.6 14 24 121.9 157 138.3 166 139.7 170 140.2 168  0000 
26 1,483.2 257.4 71 4 3,882.1 4652 2,183.5 2598 2,087.6 2982 5,357.9 6019  0000 
27 1,554.2 256.7 87 24 711.3 929 814.6 995 825.3 1007 833.2 1015  0000 
28 1,557.6 256.7 131 4 11,006.0 15026 9,725.1 12650 22,620.2 24570 23,052.9 24570 * 0000 
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File # 
Time    
(sec) 

Temp   
(K) 

Exp. 
(ms) 

# of 
Cols 

SA1                   
Mean         Max. 

SA2                    
Mean         Max. 

SA3                   
Mean         Max. 

SA4                    
Mean         Max. Sat? Lamps 

29 1,631.4 255.8 66 4 5,792.0 7701 4,623.9 6670 11,856.3 22493 14,325.6 23782  0000 
30 1,635.9 255.8 81 24 684.9 903 779.7 956 787.6 972 791.5 966  0000 
31 1,720.9 254.8 34 4 1,984.2 2403 1,144.7 1441 1,149.7 1972 2,764.9 3510  0000 
32 1,725.9 254.6 91 24 982.6 1403 1,102.0 1451 1,101.6 1444 1,101.7 1439 * 0000 
33 1,811.3 253.5 126 4 8,168.7 10369 7,865.0 9633 19,893.7 24146 19,017.7 23955  0000 
34 1,816.8 253.4 46 24 374.5 480 433.0 523 442.6 540 450.4 539  0000 
35 1,898.9 252.1 15 24 530.8 927 553.4 916 548.8 884 539.5 850  1110 
36 1,957.2 251.2 15 24 265.2 437 290.2 438 286.9 428 282.4 411  0000 
37 1,978.5 250.8 0 24 12.0 13 12.2 14 12.4 14 12.1 14  0000 
38 1,991.1 250.4 15 24 534.8 946 558.9 930 556.0 904 547.1 862  1110 
39 2,019.6 250.0 63 4 3,161.8 3828 1,848.0 2125 1,883.9 2578 5,006.5 5432  0000 
40 2,038.7 249.7 110 24 861.5 1142 976.4 1226 978.8 1227 975.9 1209  0000 
41 2,121.4 248.0 129 4 6,212.1 7558 4,195.8 4977 5,026.6 6509 9,389.9 10090  0000 
42 2,128.2 248.0 97 24 872.6 1181 983.7 1239 983.3 1253 980.1 1233  0000 
43 2,230.4 245.7 141 4 8,606.7 11142 7,844.7 9723 21,261.7 24327 21,398.2 23964  0000 
44 2,281.6 244.6 68 24 485.3 642 559.3 692 567.8 701 572.7 699  0000 
45 2,334.1 243.4 71 4 5,260.1 6936 4,581.4 5934 15,559.9 21661 17,072.3 23220  0000 
46 2,342.7 243.1 136 24 981.2 1293 1,135.2 1415 1,149.7 1420 1,160.1 1427  0000 
47 2,427.6 241.0 138 24 1,022.3 1341 1,195.3 1470 1,216.7 1488 1,234.5 1493  0000 
48 2,453.6 240.4 35 4 1,735.7 2097 1,076.0 1232 1,097.2 1412 2,657.6 2875  0000 
49 2,510.8 238.9 15 24 546.1 971 574.1 950 567.8 927 559.6 882  1110 
50 2,563.7 237.4 15 24 144.9 193 168.7 210 173.2 218 176.0 220  0000 
51 2,579.3 236.8 0 24 10.0 11 10.0 11 10.1 11 10.0 11  0000 
52 2,590.1 236.8 15 24 528.9 938 556.3 920 552.6 910 545.2 868  1110 
53 2,639.2 235.4 117 24 816.9 1082 951.9 1182 966.0 1190 974.9 1199  0000 
54 2,664.7 234.8 139 4 6,339.3 7873 4,006.5 4501 4,413.0 6126 9,853.8 10773  0000 
55 2,720.8 233.2 143 24 2,247.3 4095 2,568.7 4095 2,608.5 4095 2,634.3 4095 * 0000 
56 2,730.4 233.0 148 4 6,951.8 8479 4,325.7 4944 4,393.2 5531 10,714.7 11627  0000 
57 2,811.2 230.9 71 24 629.4 850 740.6 922 759.4 953 773.6 971  0000 
58 2,835.3 230.2 144 4 6,987.1 8510 5,667.1 6904 9,762.8 12798 11,775.9 13355  0000 
59 2,909.7 228.1 126 4 5,940.9 7304 3,556.6 3993 3,262.1 4419 8,999.2 9954  0000 
60 2,938.4 227.3 47 24 366.8 497 425.5 533 425.4 538 424.6 533  0000 
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File # 
Time    
(sec) 

Temp   
(K) 

Exp. 
(ms) 

# of 
Cols 

SA1                   
Mean         Max. 

SA2                    
Mean         Max. 

SA3                   
Mean         Max. 

SA4                    
Mean         Max. Sat? Lamps 

61 3,050.9 224.2 75 24 490.5 659 574.3 719 578.0 720 579.3 712  0000 
62 3,058.4 224.1 146 4 12,873.8 21253 10,936.4 18214 24,276.5 24570 23,678.3 24570 * 0000 
63 3,132.0 222.1 157 24 1,319.0 1790 1,573.6 1971 1,614.7 2034 1,647.8 2060 * 0000 
64 3,173.0 221.0 73 4 3,282.9 4078 2,747.1 3234 4,453.4 5225 4,738.9 5390  0000 
65 3,206.7 220.2 156 4 12,179.4 18564 10,113.7 14593 24,231.1 24570 23,623.3 24570 * 0000 
66 3,232.8 219.5 79 24 1,018.2 1883 1,166.7 1928 1,169.1 1851 1,159.4 1779 * 0000 
67 3,319.7 217.3 39 24 272.0 367 326.1 400 333.3 407 338.6 411  0000 
68 3,345.7 216.5 78 4 3,750.9 4559 3,087.6 3763 5,362.0 6977 6,153.1 7195  0000 
69 3,418.0 214.8 138 24 882.8 1168 1,064.6 1304 1,086.6 1345 1,104.6 1348  0000 
70 3,426.6 214.6 126 4 5,691.6 7079 3,740.8 4258 3,765.7 4468 8,069.2 9202  0000 
71 3,473.3 213.4 144 24 936.6 1246 1,132.1 1394 1,157.5 1417 1,173.8 1423  0000 
72 3,499.2 212.7 160 4 7,088.9 8669 4,876.0 5659 5,181.7 6239 10,050.3 11319  0000 
73 3,589.4 210.5 154 24 961.0 1287 1,154.0 1432 1,165.2 1453 1,169.8 1445  0000 
74 3,598.6 210.3 164 4 10,038.8 13289 8,525.7 10934 23,177.4 24570 22,622.5 24570 * 0000 
75 3,712.8 207.7 82 4 3,395.8 4213 2,538.1 2941 3,144.0 3461 4,589.1 5287  0000 
76 3,783.6 206.2 160 24 979.3 1311 1,195.1 1478 1,219.0 1501 1,232.7 1506  0000 
77 3,834.7 205.1 182 4 9,516.4 12077 8,034.5 10008 20,437.2 24570 21,112.1 24570 * 0000 
78 3,845.8 204.8 172 24 1,029.0 1387 1,257.3 1562 1,274.8 1587 1,289.4 1587  0000 
79 3,909.2 203.5 173 24 1,069.3 1435 1,309.9 1623 1,332.1 1671 1,346.0 1651  0000 
80 3,919.2 203.2 91 4 4,898.5 6406 4,164.5 5222 14,850.1 20492 15,987.0 21961  0000 
81 4,004.2 201.5 47 4 2,118.8 2612 1,368.6 1554 1,164.5 1438 2,856.3 3321  0000 
82 4,037.9 200.8 169 24 1,428.8 2142 1,746.2 2353 1,789.7 2430 1,824.6 2471 * 0000 
83 4,092.9 199.7 165 4 8,123.6 10117 7,035.3 8676 16,856.7 21398 16,967.2 21407  0000 
84 4,104.9 199.4 84 24 513.5 699 629.4 792 638.0 793 643.7 797  0000 
85 4,183.9 198.0 87 4 4,485.4 5698 3,832.4 4785 11,406.1 15339 12,071.1 16599  0000 
86 4,196.1 197.7 175 24 1,021.6 1388 1,262.1 1567 1,284.3 1599 1,295.9 1602  0000 
87 4,277.1 196.3 61 4 2,670.9 3260 2,023.0 2409 2,675.0 3501 3,887.0 4589  0000 
88 4,289.7 196.0 181 24 1,028.0 1395 1,267.2 1576 1,282.9 1590 1,291.7 1584  0000 
89 4,372.7 194.6 154 4 7,521.4 9629 6,221.3 7723 18,086.9 24014 19,296.8 24570 * 0000 
90 4,434.4 193.5 177 24 1,286.1 1861 1,577.9 2033 1,593.3 2041 1,597.8 2044 * 0000 
91 4,936.6 187.9 77 4 3,071.7 3791 2,378.1 2821 3,030.1 3718 4,093.6 4861  0000 
92 4,988.5 187.5 88 24 465.2 635 582.9 720 594.1 743 597.1 736  0000 
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File # 
Time    
(sec) 

Temp   
(K) 

Exp. 
(ms) 

# of 
Cols 

SA1                   
Mean         Max. 

SA2                    
Mean         Max. 

SA3                   
Mean         Max. 

SA4                    
Mean         Max. Sat? Lamps 

93 5,230.0 185.4 209 24 1,367.1 2010 1,723.6 2227 1,769.0 2286 1,796.4 2340 * 0000 
94 5,316.3 184.8 183 4 6,938.1 8531 5,191.2 6114 5,684.3 7027 8,911.2 10634  0000 
95 5,805.4 181.3 201 4 7,087.2 8751 5,291.6 6194 5,246.3 6071 8,312.9 9929  0000 
96 5,822.5 181.3 105 24 587.6 835 746.3 950 765.7 965 776.6 975 * 0000 
97 6,173.9 179.2 234 4 8,032.4 9907 5,907.1 6946 5,482.6 6752 9,615.1 11576  0000 
98 6,190.8 179.2 52 24 245.9 338 310.5 386 315.1 395 317.0 398  0000 
99 6,481.3 177.6 165 24 851.8 1245 1,090.8 1409 1,108.7 1424 1,115.4 1427 * 0000 

100 6,529.9 177.4 234 4 9,193.1 12381 7,636.8 10434 22,346.0 24570 21,836.0 24570 * 0000 
101 6,819.7 176.0 83 24 347.0 482 448.5 562 457.6 568 462.1 574  0000 
102 6,835.9 176.0 117 4 4,076.1 5288 3,359.4 4176 14,889.9 23790 15,635.7 24570 * 0000 
103 7,154.4 174.6 58 4 1,886.1 2379 1,578.7 1931 3,912.2 5367 4,165.1 6212  0000 
104 7,173.4 174.6 275 24 1,066.0 1485 1,392.1 1763 1,421.5 1788 1,436.1 1788  0000 
105 7,467.5 173.5 292 24 1,063.9 1489 1,388.7 1746 1,419.5 1794 1,434.2 1797  0000 
106 7,522.6 173.3 112 4 3,021.3 3762 2,184.7 2586 1,559.1 1721 3,253.1 4003  0000 
107 7,827.3 172.4 323 4 8,097.8 10175 6,748.2 8213 9,815.3 12232 9,403.7 11787  0000 
108 7,847.9 172.2 315 24 1,079.7 1525 1,417.0 1791 1,448.6 1827 1,471.0 1854  0000 
109 8,224.9 171.4 202 24 617.3 866 807.3 1032 825.2 1047 834.6 1059  0000 
110 8,233.9 171.4 374 24 1,120.2 1600 1,466.0 1874 1,498.6 1914 1,515.0 1924  0000 
111 8,273.6 171.3 386 24 1,168.0 1649 1,534.3 1955 1,568.8 1992 1,588.9 2011  0000 
112 8,419.6 170.9 321 24 983.1 1425 1,281.7 1663 1,305.7 1683 1,314.7 1687 * 0000 
113 8,518.6 170.8 93 24 271.0 385 350.8 447 357.5 454 359.4 456  0000 
114 8,714.2 170.4 380 24 1,059.8 1491 1,389.5 1786 1,420.8 1835 1,437.5 1827  0000 
115 9,111.5 170.3 302 4 7,506.7 9140 5,590.2 6934 11,304.2 15157 11,791.2 17457  0001 
116 9,133.3 170.2 202 24 625.9 882 821.6 1040 875.0 1084 913.2 1128  0001 
117 9,479.8 171.3 208 4 5,258.8 6361 3,897.3 4836 7,867.5 10534 8,225.9 12177  0001 
118 9,501.5 171.4 207 24 645.6 904 846.8 1065 901.8 1115 940.7 1160  0001 
119 9,766.1 172.4 206 4 5,234.0 6342 3,877.8 4817 7,842.3 10533 8,222.7 12208  0001 
120 9,828.8 172.6 207 24 656.4 911 852.9 1081 908.0 1120 943.6 1164  0001 
121 10,093.4 174.1 204 4 5,235.3 6359 3,862.8 4814 7,855.5 10592 8,252.0 12192  0001 
122 10,115.2 174.1 204 24 651.1 901 848.2 1059 900.3 1111 935.7 1159  0001 
123 10,401.5 175.3 202 24 650.6 913 845.1 1062 900.2 1111 934.2 1148  0001 
124 10,461.6 175.5 203 4 5,213.7 6327 3,842.6 4767 7,863.4 10649 8,282.6 12258  0001 
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125 10,707.0 176.6 200 4 5,162.9 6259 3,797.3 4713 7,803.8 10589 8,218.9 12223  0001 
126 10,769.7 177.0 200 24 653.0 907 841.7 1064 894.3 1109 929.4 1141  0001 
127 10,993.4 177.9 198 4 5,162.5 6251 3,782.6 4702 7,795.0 10572 8,227.2 12223  0001 
128 11,056.0 178.2 198 24 654.3 898 836.7 1053 885.9 1096 918.4 1127  0001 
129 11,279.8 179.2 198 4 5,161.9 6269 3,780.4 4682 7,832.0 10657 8,273.9 12275  0001 
130 11,342.4 179.4 197 24 656.0 901 835.9 1048 884.1 1083 917.8 1130  0001 
131 11,547.0 180.3 195 24 649.8 884 829.5 1045 878.9 1090 910.8 1118  0001 
132 11,607.0 180.7 196 4 5,139.7 6208 3,753.5 4658 7,816.2 10625 8,268.8 12264  0001 
133 11,812.0 181.5 194 4 5,095.7 6166 3,723.2 4634 7,776.2 10642 8,223.1 12223  0001 
134 11,833.3 181.6 194 24 651.6 886 829.4 1041 878.1 1085 908.7 1108  0001 
135 12,119.7 182.6 193 24 652.8 889 828.3 1040 874.6 1072 906.4 1112  0001 
136 12,138.9 182.7 193 4 5,100.2 6160 3,714.1 4601 7,799.5 10706 8,260.7 12330  0001 
137 12,406.1 183.7 191 24 649.8 877 821.4 1025 870.4 1078 901.2 1109  0001 
138 12,425.2 183.7 191 4 5,069.1 6136 3,691.0 4592 7,771.5 10701 8,245.7 12294  0001 
139 12,670.7 184.4 190 4 5,048.1 6126 3,666.2 4566 7,741.4 10625 8,221.8 12291  0001 
140 12,692.4 184.6 190 24 653.0 892 824.7 1039 870.1 1069 901.1 1106  0001 
141 12,916.1 185.2 189 4 5,040.4 6140 3,662.0 4541 7,730.1 10619 8,211.9 12263  0001 
142 12,978.8 185.3 189 24 648.9 890 821.4 1031 868.2 1083 899.5 1106  0001 
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Appendix 35 -An Improved Method for Determining Dark Current in 
DISR CCD Exposures 

May 20, 2012 

Lyn Doose 

 

Previous methods of determining the dark current present in DISR CCD exposures relied on a simple 
linear row dependence of the dark counts in the memory zone.  The measured dark counts in exposures 
taken during the F16 flight checkout procedure permit a more accurate determination where each row 
(and perhaps each pixel) is allowed to have its own dark current “personality.”  Here we demonstrate 
this new method of dark current determination for the SLI Strip data. 

The dark current on the CCD chip was measured during the F16 checkout, which occurred on November 
23, 2004. Two measurements of each CCD area were obtained with both 1000 ms and 0.5 ms exposures, 
beginning at 02:33:09 and ending at 03:24:50 mission time.  The dark count rates from the image zone 
can be determined by subtracting the short exposure from the long exposure, and the dark counts from 
the memory zone can be determined by subtracting the image zone counts in 0.5 ms from the shorter 
exposure.  When this is done, the two sets of exposures show that the dark current is very consistent, 
with “hot” pixels repeating between the two sets.  Figure 1 shows are comparison of the two 1000 ms 
counts from a small area of the Side-Looking-Imager used in the SLI strip data. A few pixels with high 
dark counts are noted in red, and a few with low counts are noted in green. 

Table 1.  1000 ms dark SLI data at 03:04:12 
Row 6 7 8 9 10 11 12 13 
0 53 44 45 28 23 19 45 33 
1 58 30 27 35 59 19 34 60 
2 41 28 43 42 38 40 56 52 
3 72 78 47 26 41 92 33 38 
4 81 74 28 27 59 46 44 48 
5 34 60 30 47 39 54 61 79 
6 33 29 36 54 37 61 57 45 
7 76 66 55 65 33 52 51 52 
8 24 63 49 41 34 47 30 52 
9 32 38 31 85 32 151 31 46 
10 63 41 47 55 89 39 55 58 
11 41 78 55 69 58 36 45 156 
12 25 29 50 91 115 59 34 80 
13 23 35 32 69 43 31 54 28 
14 26 55 42 34 78 66 77 47 
15 33 44 58 30 27 96 44 150 
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1000 ms dark SLI data at 03:11:01 
Row 6 7 8 9 10 11 12 13 
0 54 44 45 30 25 20 45 34 
1 63 31 31 35 62 20 35 64 
2 42 30 43 41 42 43 58 53 
3 77 78 47 30 43 92 32 41 
4 82 75 29 27 61 47 42 52 
5 35 60 32 49 42 56 60 84 
6 33 31 38 55 42 64 58 47 
7 80 68 56 66 37 59 52 54 
8 25 65 51 43 33 50 31 58 
9 31 38 32 86 33 160 31 48 
10 65 42 47 56 97 42 57 60 
11 42 78 53 71 60 37 44 161 
12 24 30 52 93 118 60 33 89 
13 23 39 31 68 46 31 56 35 
14 26 58 41 35 83 70 78 50 
15 36 45 61 29 27 97 43 132 
 

Inspection shows that pixels tend to closely repeat their values between the two exposures, indicating 
that the variation in the level of counts in the pixels is due to permanent characteristics of the pixels and 
not noise. 

The following recipe is suggested for evaluation the dark counts in a CCD descent data set. 

1. Determine the dark counts in the F16 1000 ms exposures by averaging to get the dark counts at 
the mid-time of the 1000 ms exposures. 

2. Determine the dark counts in the F16 0.5 ms exposures by interpolating in time to get the dark 
counts at the mid-time of the 1000 ms exposures. 

3. Subtract the electronic bias (assumed here to be 8.9 counts for each pixel).  The remaining 
counts will all have a dependence on temperature. 

4. Subtract the 0.5 ms exposure from the 1000 ms exposure to get image zone count rates in 999.5 
ms.  Divide by 999.5 to get image zone counts per ms. 

5. Subtract the image zone counts in 0.5 ms from the 0.5 ms exposure counts to get memory zone 
counts. 

6. Find nearby Dark data sets, and interpolate them in time to get dark counts at the mid-time of 
the 1000 ms exposures (described in step 1). 

7. Subtract the bias from each dark pixel count and sum the remainders for all 4 x 256 pixels. 
8. Interpolate in the Dark data set exposure times to get summed counts for a 10 ms Dark 

exposure time.  The descent data contains many 10 ms Dark data sets. 
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The imager dark counts and rates should then be proportional to the Dark data set counts.  Both should 
vary equally with temperature as the CCD chip cools during the real descent. 

As a test of this method the dark counts in SLI strips were predicted for the F16 data.  The predicted 
counts were then compared to actual measured counts in SLI strip data sets.  Figures 1 - 4 show typical 
comparisons between actual and predicted dark counts.  The IDL code which computes the SLI Strip dark 
model from the steps above and performs the comparison between real and predicted data is contained 
in Appendix 1. 

 

Figure 1.  SLI Strip data from columns 6 – 18 of the SLI.  White symbols are actual Strip data.  Red 
symbols are predicted data.  This is the first SLI strip of the F16 at 00:08:27.7770 mission time.  The 
exposure time is 2.5 ms. 
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Figure 2.  SLI Strip data from columns 109 – 121 of the SLI.  White symbols are actual Strip data.  
Bluesymbols are predicted data.  This is the first SLI strip of the F16 at 00:08:27.7770 mission time.  The 
exposure time is 2.5 ms. 
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Figure 3.  SLI Strip data from columns 6 – 18 of the SLI.  White symbols are actual Strip data.  Red 
symbols are predicted data.  This is the last SLI strip of the F16 at 01:22:51.9926 mission time.  The 
exposure time is 381.5 ms. 
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Figure 4.  SLI Strip data from columns 109 – 121 of the SLI.  White symbols are actual Strip data.  Blue 
symbols are predicted data.  This is the last SLI strip of the F16 at 01:22:51.9926 mission time.  The 
exposure time is 381.5 ms. 

Appendix A35-1.  IDL code to create a dark model for SLI Strip data in the F16 checkout.  The code is 
designed to run under IDL 6 on a windows platform.  In this case the data is in XDR format (common to 
DISR raw data), and located on drive F as: 

F:\df3\df3_3\23Nov04\Log\F16_all_23Nov04.1 

 

pro strip_dark_current2 
 
; Form a model of the SLI strip dark current using F16 imager data 
; Read the uncompressed 1000 ms and 0.5 ms images 
cd,'F:\df3\df3_3\23Nov04\Log\F16_all_23Nov04.1\DB\Image' 
 
file1000a='V_00806I.MMX_03%11%06.1316_Img' 
file1000b='V_00812I.MMX_03%24%49.1325_Img' 
filep5a='V_00803I.MMX_03%04%17.1332_Img' 
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filep5b='V_00809I.MMX_03%18%00.1320_Img' 
d_read,file1000a,h1000a,p1000a 
d_read,file1000b,h1000b,p1000b 
d_read,filep5a,hp5a,pp5a 
d_read,filep5b,hp5b,pp5b 
 
strip1000aleft=fltarr(254) 
strip1000aright=fltarr(254) 
strip1000bleft=fltarr(254) 
strip1000bright=fltarr(254) 
stripp5aleft=fltarr(254) 
stripp5aright=fltarr(254) 
stripp5bleft=fltarr(254) 
stripp5bright=fltarr(254) 
 
; Form the left and right strips for each input image and subtract the bias 
for i=0,253 do begin 
  strip1000aleft[i]=total(p1000a[6:18,i])-13.0*8.9 
  strip1000aright[i]=total(p1000a[109:121,i])-13.0*8.9 
  strip1000bleft[i]=total(p1000b[6:18,i])-13.0*8.9 
  strip1000bright[i]=total(p1000b[109:121,i])-13.0*8.9 
  stripp5aleft[i]=total(pp5a[6:18,i])-13.0*8.9 
  stripp5aright[i]=total(pp5a[109:121,i])-13.0*8.9 
  stripp5bleft[i]=total(pp5b[6:18,i])-13.0*8.9 
  stripp5bright[i]=total(pp5b[109:121,i])-13.0*8.9 
endfor 
 
; Use the midtime between the two 1000 ms exposures as the reference time 
mtp5a=d_value(hp5a,88) 
mtp5b=d_value(hp5b,88) 
mt1000a=d_value(h1000a,88) 
mt1000b=d_value(h1000b,88) 
midmtp5=(mtp5a+mtp5b)/2.0 
midmt1000=(mt1000a+mt1000b)/2.0 
 
; These are summed counts (without bias) interpolated to the midtime of the 
1000 ms exposures  
strip1000left=strip1000aleft+((midmt1000-mt1000a)/(mt1000b-
mt1000a))*(strip1000bleft-strip1000aleft) 
strip1000right=strip1000aright+((midmt1000-mt1000a)/(mt1000b-
mt1000a))*(strip1000bright-strip1000aright) 
stripp5left=stripp5aleft+((midmt1000-mtp5a)/(mtp5b-mtp5a))*(stripp5bleft-
stripp5aleft) 
stripp5right=stripp5aright+((midmt1000-mtp5a)/(mtp5b-mtp5a))*(stripp5bright-
stripp5aright) 
 
; (1000 counts - p5 counts) = Image zone counts in 0.9995 seconds exposure 
time 
strip995left=strip1000left-stripp5left 
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strip995right=strip1000right-stripp5right 
 
; Compute image zone counts per ms at reference time 
iz1msleft=strip995left/999.5 
iz1msright=strip995right/999.5 
 
; Subtract the image zone counts in 0.5 ms to get the memory zone counts at 
this time 
mzleft=stripp5left-(0.5/1.0)*iz1msleft 
mzright=stripp5right-(0.5/1.0)*iz1msright 
 
; Change two values of mzright based on visual editing 
mzright[62]=325.0 
mzright[63]=333.0 
 
; Make sure we can reproduce the original data at 0.5 ms and 1000 ms 
;repro1000left=mzleft+iz1msleft*1000.0 
;repro1000right=mzright+iz1msright*1000.0 
;reprop5left=mzleft+iz1msleft*0.5 
;reprop5right=mzright+iz1msright*0.5 
;plot,findgen(254),repro1000left,psym=1 
;oplot,findgen(254),strip1000left,psym=1,color='0000FF'X 
;plot,findgen(254),repro1000right,psym=1 
;oplot,findgen(254),strip1000right,psym=1,color='0000FF'X 
;plot,findgen(254),reprop5left,psym=1 
;oplot,findgen(254),stripp5left,psym=1,color='0000FF'X 
;plot,findgen(254),reprop5right,psym=1 
;oplot,findgen(254),stripp5right,psym=1,color='0000FF'X 
 
; Read the Dark data sets 
cd,'F:\df3\df3_3\23Nov04\Log\F16_all_23Nov04.1\DB\Dark' 
 
dark1000a='V_00112K.MMX_03%04%12.1312_Drk' 
dark1000b='V_00114K.MMX_03%11%01.1317_Drk' 
dark1000c='V_00116K.MMX_03%17%50.1321_Drk' 
dark1000d='V_00118K.MMX_03%24%44.1325_Drk' 
darkp5a='V_00111K.MMX_03%04%08.1312_Drk' 
darkp5b='V_00113K.MMX_03%10%57.1317_Drk' 
darkp5c='V_00115K.MMX_03%17%46.1322_Drk' 
darkp5d='V_00117K.MMX_03%24%40.1325_Drk' 
 
d_read,dark1000a,hd1000a,d1000a 
d_read,dark1000b,hd1000b,d1000b 
d_read,dark1000c,hd1000c,d1000c 
d_read,dark1000d,hd1000d,d1000d 
d_read,darkp5a,hdp5a,dp5a 
d_read,darkp5b,hdp5b,dp5b 
d_read,darkp5c,hdp5c,dp5c 
d_read,darkp5d,hdp5d,dp5d 
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; Sum all the dark pixels and remove the bias 
dsum1000a=total(d1000a)-256.0*4.0*8.9 
dsum1000b=total(d1000b)-256.0*4.0*8.9 
dsum1000c=total(d1000c)-256.0*4.0*8.9 
dsum1000d=total(d1000d)-256.0*4.0*8.9 
mtd1000a=d_value(hd1000a,88) 
mtd1000b=d_value(hd1000b,88) 
mtd1000c=d_value(hd1000c,88) 
mtd1000d=d_value(hd1000d,88) 
dsump5a=total(dp5a)-256.0*4.0*8.9 
dsump5b=total(dp5b)-256.0*4.0*8.9 
dsump5c=total(dp5c)-256.0*4.0*8.9 
dsump5d=total(dp5d)-256.0*4.0*8.9 
mtdp5a=d_value(hdp5a,88) 
mtdp5b=d_value(hdp5b,88) 
mtdp5c=d_value(hdp5c,88) 
mtdp5d=d_value(hdp5d,88) 
 
plot,[mtdp5a,mtdp5b,mtdp5c,mtdp5d],[dsump5a,dsump5b,dsump5c,dsump5d],/ynozero
,psym=1 
;wait,5.0 
plot,[mtd1000a,mtd1000b,mtd1000c,mtd1000d],[dsum1000a,dsum1000b,dsum1000c,dsu
m1000d],/ynozero,psym=1 
 
; Interpolate the dark sums to the standard time (midmt1000) 
lagrn2,[mtd1000a,mtd1000b,mtd1000c,mtd1000d],[dsum1000a,dsum1000b,dsum1000c,d
sum1000d],midmt1000,dark1000 
lagrn2,[mtdp5a,mtdp5b,mtdp5c,mtdp5d],[dsump5a,dsump5b,dsump5c,dsump5d],midmt1
000,darkp5 
 
; Interpolate to get dark for 10 ms exposure time 
dark10=darkp5+((dark1000-darkp5)/(1000.0-0.5))*(10.0-0.5) 
 
; The basic quantities for predicting strip dark currents are 
; 1. The memory zone dark current at the standard temperature:  mzleft and 
mzright 
; 2. The image zone dark current per millisecond at the standard temperature:  
iz1msleft and iz1msright 
; 3. The mean Dark data set number (bias removed):  dark10 
; 
; The dark current for any Strip data set can be computed from 
; Strip dark DN = (current dark)/dark10*(mzleft + iz1msleft*(exposure time in 
ms)) + 13*8.9 
; A similiar equations applies for the right strip. 
; (current dark) is the mean of all the double pixels in the current Dark 
data set with the bias removed 
; The result will be the dark data number for each of the 254 strip rows. 
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; Test the model by computing the Strip dark DN for the Strip data sets in 
the F16. 
 
cd,'F:\df3\df3_3\23Nov04\Log\F16_all_23Nov04.1\DB\Strip' 
files=t_getfil() 
cd,'F:\df3\df3_3\23Nov04\Log\F16_all_23Nov04.1\DB\Dark' 
darkfiles=t_getfil() 
 
; Form a table of current dark DN vs mission time 
nfiles=n_elements(darkfiles) 
mtdark=fltarr(nfiles) 
currentdark=fltarr(nfiles) 
n=0 
for i=0,nfiles-1 do begin 
  d_read,darkfiles[i],h,p 
  exptime=d_value(h,36) 
  if exptime eq 10.0 then begin 
    mtdark[n]=d_value(h,88) 
    currentdark[n]=total(p)-256.0*4.0*8.9 
    n=n+1 
  endif 
endfor 
mtdark=mtdark[0:n-1] 
currentdark=currentdark[0:n-1] 
plot,mtdark,currentdark,psym=1,/ynozero 
 
cd,'F:\df3\df3_3\23Nov04\Log\F16_all_23Nov04.1\DB\Strip' 
files=t_getfil() 
nfiles=n_elements(files) 
for i=0,nfiles-1 do begin 
;for i=nfiles-1,nfiles-1 do begin 
  d_read,files[i],h,p 
  mt=d_value(h,88) 
; Override and set mt to standard time 
;  mt=midmt1000 
  lagrn2,mtdark,currentdark,mt,currd 
  exptime=d_value(h,36) 
; Override and set exptime to 1000 ms 
;  exptime=1000.0 
  predstripDNleft = currd/dark10*(mzleft + iz1msleft*exptime) + 13.0*8.9 
  predstripDNright = currd/dark10*(mzright + iz1msright*exptime) + 13.0*8.9 
; Override and set dark current factor to 1.0 
;  predstripDNleft = (mzleft + iz1msleft*exptime) 
;  predstripDNright = (mzright + iz1msright*exptime) 
;  plot,findgen(254),strip1000left,psym=1 
;  oplot,findgen(254),predstripDNleft,psym=1,color='0000FF'X 
;  plot,findgen(254),strip1000right,psym=1 
;  oplot,findgen(254),predstripDNright,psym=1,color='0000FF'X 
  realstripDNleft = p[0,*] 
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  realstripDNright = p[1,*] 
; Override and set real DNs to average of 1000 ms image DNs 
;  realstripDNleft=(strip1000aleft+strip1000bleft)/2.0 
;  realstripDNright=(strip1000aright+strip1000bright)/2.0 
  window,0 
  plot,findgen(254),realstripDNleft,psym=1,xtitle='Row',ytitle='Data Number' 
  oplot,findgen(254),predstripDNleft,psym=1,color='0000FF'X 
  window,1 
  plot,findgen(254),realstripDNright,psym=1,xtitle='Row',ytitle='Data Number' 
  oplot,findgen(254),predstripDNright,psym=1,color='FF0000'X 
  for r=0,253 do begin 
    print,r,realstripDNleft[r],predstripDNleft[r],realstripDNleft[r]-
predstripDNleft[r] 
  endfor 
  stupid=1 
endfor 
 
; Save the dark current constants to a file 
close,1 
openw,1,'C:\cal_soft\idl_programs\strip_dark_current_constants.dat' 
for i=0,253 do printf,1,i,mzleft[i],iz1msleft[i],mzright[i],iz1msright[i] 
close,1 
end 
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Appendix 36 - IR spectrometer g structure  
 
 IR 'g' data structure explained. Housekeeping data included with the telemetry are sufficient to 
determine the times when the shutter was open and closed in each sector in each rotation of the 
instrument when IR data were collected. The “g” array in housekeeping telemetry is used as 
follows for this purpose. 
 
The “g” array actually consists of three separate arrays: the Regions array, the 
Readings array, and the Bins array. 
 
Regions Table... 
 
 
 

 Table A36-1.  Example of Regions Array 
Index 

Regions (0,i) Regions (1,i) Regions (2,i) Regions (3,i) 
Regions 

(4,i) 
i region 100*starting 

location (degrees) 
100*ending 

location (degrees) 
Up bin 
number 

Down bin 
number 

0 1 0 4500 11 1 
1 2 4500 7000 12 2 
2 3 9000 13500 13 3 
3 4 13500 18000 14 4 
4 5 18000 22500 14 5 
5 6 22500 27000 13 6 
6 7 29000 31500 12 7 
7 8 31500 36000 11 8 

 
   "Regions" is a 5 by N array where N is the number of regions each rotation is divided into.  
Each line contains the following 5 elements 
 
   (0,x) = Azimuth region number, from sun CCW viewed from above. 
 
   (1,x) = Start azimuth in integer 100th's of degrees. az = g.regions(1,x)/100.0 
 
   (2,x) = Ending azimuth in integer 100th's of degrees. az = g.regions(2,x)/100.0 
 
   (3,x) = Up bin index.  Indicates the bin number (from Bins table) in which the ULIS data sum 

will be accumulated. 
 
   (4,x) = Down bin index.  Indicates the bin number (from Bins table) in which the DLIS data 

sum will be accumulated. 
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Reading Table... 
 
 

Table A36-2.  A Portion of a Sample Readings Array 
index 

Reading(0,i) 
Reading 

(1,i) 
Reading 

(2,i) 
Reading 

(3,i) 
Reading 

(4,i) 
Reading 

(5,i) 
 
i 

 
Rotation 

 
Region 

Start Time 
of this sector 
(0.0001*sec) 

Collection 
Time  

(8.064 ms) 

Shutter 
Time 

(8.064 ms) 

Sample 
Time  

(8.064 ms) 
0 1 3 40654412 342 168 84 
1 1 4 40682152 342 168 84 
2 1 5 40709972 342 168 84 
3 1 6 40737713 342 168 84 
4 1 7 40777710 190 92 46 
5 1 8 40793193 342 168 84 
6 1 1 40821014 342 168 84 
7 1 2 40849964 190 92 46 
8 2 3 40877704 346 170 85 
9 2 4 40905686 346 170 85 
10 2 5 40933588 346 170 85 
11 2 6 40961489 346 170 85 
12 2 7 41001890 190 92 46 
13 2 8 41017292 346 170 85 
14 2 1 41045274 346 170 85 
15 2 2 41074707 190 92 46 
16 3 3 41102689 346 170 85 
17 3 4 41130752 346 170 85 
18 3 5 41158895 346 170 85 
19 3 6 41186958 346 170 85 
20 3 7 41227439 194 94 47 
21 3 8 41243164 346 170 85 
22 3 1 41271227 346 170 85 
23 3 2 41300741 194 94 47 

 
 
The "Reading" table is a 6 by N*S array, where S is the number of probe spin rotations used for 
data gathering, and N (again) is the number of regions each rotation is divided into.  It presents 
the data collection in chronological order. 
 
   Each line contains the following: 
 
 (0,x) = Rotation number (1 to S) 
 
 (1,x) = Region of rotation used. This often does NOT start with 1. 
 
 (2,x) = mission time at start of the rotation/region read in 10,000th's of a second.   
  Mission time (sec) = g.reading(1,x)/10000.0 
 
 (3,x) = IR spectrometer operation time (collection time) in this rotation/region.  
  Duration (msec) = g.reading(3,x)*8.064 
 
 (4,x) = IR shutter period for this rotation/region. This is the time the shutter stays fully open in 

units of 8.064 msec steps.  In addition to this time, there are 2 * 8.064 msec steps at 
the end of each shutter open or shutter closed state to allow for the time it takes the 
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shutter to change states.  The normal sequence of operations is composed of shutter 
time/2 closed, transition to open, followed by shutter time open, transition to closed, 
followed by any integer number of complete shutter complete cycles, followed by 
shutter time/2 closed in each region and rotation. 

 
 (5,x) = IR sample time.  This is the time to use to normalize all IR data into counts per 

second. Sample time (msec) = g.reading(5,x)*8.064  It is analogous to exposure time. 
  
The number of cycles per row, and spectrometer operation time per row can be calculated from 
the Reading table entries by : 
 
  Number of Cycles = (Collection(raw) - 2)/(Shutter(raw)*2 + 4) 
 
  Operation Time (msecs) = ((Shutter(raw)*2*cycles + 4*cycles + 2)*8.064 msec,  
which is the same as the Collection time. 
 
 The number of shutter cycles in a collection is not stored in the reading array, and must be 
deduced from the above equation. 
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The Bins Table... 
 
 

Table A36-3.  A Sample Bins Array for elements (0,i to 5,i) 
index Bins (0,i) Bins (1,i) Bins (2,i) Bins (3,i) Bins (4,i) Bins (5,i) 

 
i 

 
Bin number 

Up/Down 
code, 

0=DLIS, 
1=ULIS 

Shutter 
State, 

1=open, 
0=closed 

Total shutter 
open time 

(sec's * 
10,000) 

Number of 
samples 

Data table 
Column 

0 1 0 0 40965 6 0 
1 2 0 0 22417 6 1 
2 3 0 0 40965 6 2 
3 4 0 0 40965 6 3 
4 5 0 0 40965 6 4 
5 6 0 0 40965 6 5 
6 7 0 0 22417 6 6 
7 8 0 0 40965 6 7 
8 1 0 1 40965 6 8 
9 2 0 1 22417 6 9 
10 3 0 1 40965 6 10 
11 4 0 1 40965 6 11 
12 5 0 1 40965 6 12 
13 6 0 1 40965 6 13 
14 7 0 1 22417 6 14 
15 8 0 1 40965 6 15 
16 11 1 0 81930 12 16 
17 12 1 0 44835 12 17 
18 13 1 0 81930 12 18 
19 14 1 0 81930 12 19 
20 11 1 1 81930 12 20 
21 12 1 1 44835 12 21 
22 13 1 1 81930 12 22 
23 14 1 1 81930 12 23 

 
The Bins table is a 6 by M array, where M in the number of rows of data in the pixel data array.  
It is not unusual for there to be a gap between the highest down bin number and the lowest up 
bin number (g.bins(0,*). 
 
  Each line contains the follow entries: 
 
 (0,x) = Bin ID number. This is NOT a continuous sequence. 
 
 (1,x) = Indicates if this bins is a DLIS or ULIS bin. 0 = DLIS (down bin), 1 = ULIS (up bin) 
 
 (2,x) = Indicates shutter state, open or closed. 0 = open, 1 = closed    
 
 (3,x) = Total shutter open data collection time over all rotations for that bin (region) in 

10,000th's of a second. Total time (sec) = g.bins(3,x)/10000.0  
 
 (4,x) = Total number of samples taken with shutter open (or closed) for that bin (region)  
  g.bins(4,x) = sum of [#cycles * (shutter/sample)] for bin_i over all rotations. 
  g.bins(4,x) = Σ [#cycles*g.reading(4,i)/g.reading(5,i)]  where g.reading(1,i) = 

g.bins(0,i) 
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 (5,x) = Row of the pixel data array that corresponds to this bin. 
   Pixel(j,g.bins(5,x)) contains the per sample averaged data for bin g.bins(0,x) 
 
 
The data production rate is calculated from the information in the Data Table and Bins table 
using the equation: 
 
 DN/sec = (data value closed – data value open)/ [0.0001*Bins (3,i)/Bins (4,i)]. 
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SO:Aviation Week & Space Technology, 1/24/2005, Vol. 162 Issue 4, p58-58, 1/2p 
Abstract: The article reports on the success of the European Space Agency (ESA) 
team in dropping the plucky Huygens probe down on the surface of Titan. It isn't 
surprising that the French engineers from Alcatel Space, the probe's prime 
contractor, found the early images from the Descent Imager/Spectral Radiometer 
strangely familiar. The team rallied when it realized that the initial mission 
plan wouldn't work because Cassini orbiter of National Aeronautics and Space 
Administration, would be moving away from the descending probe too fast for an 
effective radio link. Under the steady leadership of ESA's Jean-Pierre Lebreton, 
the mission manager and project scientist, the truly international team that put 
the probe together and made it work has started reaping its rewards. 
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PB: Elsevier 
Abstract: During the descent of the Huygens probe in January 2005, its Descent 
Imager/Spectral Radiometer (DISR) will take the first close up images of Titan's 
surface. The shading imposed by the illumination of a planetary surface contains 
information on its topography. For planetary bodies without an optically thick 
atmosphere, the light can be assumed to stem from a point source. In this case, 
methods are available in order to estimate the shape of surface features from 
shading. The situation is quite different for Titan, as its atmosphere is 
optically thick at optical wavelengths. The sun is visible from the surface, but 
the illumination is dominated by diffuse radiance. In order to investigate the 
characteristics of shading under Titan's sky and to assess methods to retrieve 
the shape, different digital terrain models (DTMs) are used to simulate images 
according to different types of illumination. For an idealized DTM, the shape is 
retrieved from the shading in the simulated images. Deriving the shape from 
shading under Titan's sky using existing methods is only possible if the 
topography is relatively flat, i.e. in the absence of steep slopes. [ABSTRACT 
FROM AUTHOR; Copyright 2005 Elsevier];  
 
TI: Huygens probe entry and descent trajectory analysis and reconstruction 
techniques.    
AU: Atkinson, D.H.; Kazeminejad, B.; Gaborit, V.; Ferri, F.; Lebreton, J.-P..  
SO: Planetary & Space Science, (Apr 2005), Vol. 53 Issue 5, p586-593, 8p  
PB: Elsevier 
Abstract: Cassini/Huygens is a joint National Aeronautics and Space 
Administration (NASA)/European Space Agency (ESA)/Agenzia Spaziale Italiana 
(ASI) mission on its way to explore the Saturnian system. The ESA Huygens Probe 
is scheduled to be released from the Orbiter on 25 December 2004 and enter the 
atmosphere of Titan on 14 January 2005. Probe delivery to Titan, arbitrarily 
defined to occur at a reference altitude of 1270km above the surface of Titan, 
is the responsibility of the NASA Jet Propulsion Laboratory (JPL). ESA is then 
responsible for safely delivering the probe from the reference altitude to the 
surface. The task of reconstructing the probe trajectory and attitude from the 
entry point to the surface has been assigned to the Huygens Descent Trajectory 
Working Group (DTWG), a subgroup of the Huygens Science Working Team. The DTWG 
will use data provided by the Huygens Probe engineering subsystems and selected 
data sets acquired by the scientific payload. To correctly interpret and 
correlate results from the probe science experiments and to provide a reference 
set of data for possible 'ground-truthing' Orbiter remote sensing measurements, 
it is essential that the trajectory reconstruction be performed as early as 
possible in the post-flight data analysis phase. The reconstruction of the 
Huygens entry and descent trajectory will be based primarily on the probe entry 
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state vector provided by the Cassini Navigation Team, and measurements of 
acceleration, pressure, and temperature made by the Huygens Atmospheric 
Structure Instrument (HASI). Other data sets contributing to the entry and 
descent trajectory reconstruction include the mean molecular weight of the 
atmosphere measured by the probe Gas Chromatograph/Mass Spectrometer (GCMS) in 
the upper atmosphere and the Surface Science Package (SSP) speed of sound 
measurement in the lower atmosphere, accelerations measured by the Central and 
Radial Accelerometer Sensor Units (CASU/RASU), and the ... [ABSTRACT FROM 
AUTHOR; Copyright 2005 Elsevier];  
 
TI: Power and Propulsion for the Cassini Mission.    
AU: Johnson, Kevin S.; Cockfield, Robert D..  
SO: AIP Conference Proceedings, 2005, Vol. 746 Issue 1, p232-239, 8p  
PB: AIP 
Abstract: Lockheed Martin contributions to the Cassini mission included power 
and propulsion for the spacecraft, the Descent Imager / Spectral Radiometer, 
DISR instrument for the Huygens Probe, as well as the Titan IVB launch vehicle. 
Cassini is currently in orbit around Saturn performing its primary science 
mission, investigating Saturn, its many moons, and its complex and beautiful 
ring system. The Space Power Programs organization in King of Prussia, 
Pennsylvania, an offsite of Lockheed Martin Space Systems Company, provided the 
three General Purpose Heat Source - Radioisotope Thermoelectric Generators 
(GPHS-RTGs) used to provide electric power to the spacecraft during its mission 
to Saturn and its moons. The RTGs were the same design as those used to power 
the Galileo spacecraft on its mission to Jupiter and its moons, and the ESA 
Ulysses spacecraft on its mission to explore the Sun. Three RTGS provided 880 
Watts of electrical power to the spacecraft at the beginning of mission, shortly 
after launch, 50% more than the power available for the Galileo mission. Other 
papers will describe the extensive science instrumentation made possible by the 
abundance of continuous, reliable, and long-lived power, unprecedented for a 
deep space planetary mission. The Cassini Propulsion Module Subsystem is the 
largest interplanetary propulsion system ever to successfully enter orbit around 
another planet. The propulsion system was designed to be fully redundant for 
this critical, 11-year scientific mission to Saturn. The system was designed, 
assembled and tested at Lockheed Martin's Space Exploration Systems Company in 
Littleton, Colorado, before being delivered to the Jet Propulsion Laboratory, 
JPL in Pasadena California for integration and testing with the spacecraft. The 
bi-propellant system design holds 3,000 kg of Monomethyl Hydrazine, MMH and 
Nitrogen Tetroxide, NTO and uses 132 kg of High Purity Grade Hydrazine for 3-
axis attitude control and Reaction Wheel...[ABSTRACT FROM AUTHOR];  
  
TI: Topographic Mapping of the Huygens Landing Site on Titan, 
AU: Brent A. Archinal, Martin G. Tomasko, Bashar Rizk, Larry A. Soderblom, 
Randolph L. Kirk, Debbie A. Cook, Elpitha Howington-Kraus, Tammy L. Becker, Mark 
R. Rosiek, and the DISR Science Team 
SO: Asia Oceania Geosciences Society's 2nd Annual Meeting, Singapore, 2005 June 
20-24.  Abstact only. 
PB: Asia Oceania Geosciences Society 
Abstract: The Huygens probe successfully accomplished the first descent and 
landing on Saturn's moon Titan on 2005 January 14.  The onboard Descent Imager-
Spectral Radiometer (DISR) experiment1 included three imaging cameras: high 
resolution (HRI), medium resolution (MRI), and side looking (SLI), which 
returned the first ever high resolution (~60 m/pixel to a few mm/pixel) images 
of the surface of Titan.  Approximately 596 separate images were returned.  Many 
of these images were taken above ~40 km and showed no surface detail due to 
haze, or were repeated images of the same scene from the surface.  Still, about 
40% of the images show surface features of Titan (e.g. Figure 1).  Although not 
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possible in some areas due to lost images, we plan to photogrammetrically derive 
topographic information from these images, from which detailed geologic studies 
can proceed.  As part of this process we expect to recover a history of 
spacecraft pointing and position, constrained in part by altimetry and Earth-
based VLBI tracking, thus providing a trajectory estimate with which other (e.g. 
atmospheric) data can be associated.  Planned products consist of a series of 
image mosaics, digital elevation models, and orthomosaics, at multiple 
resolutions and nested within each other as appropriate.  We plan to present 
early versions of such products.  Later efforts will also concentrate on 
analyzing and merging the imaging and topographic information of these images 
with that of the Cassini RADAR, ISS, and VIMS imaging experiments, to develop a 
consistent global (horizontal and vertical) reference system for Titan to which 
these and future data sets can be referred.  Reference: [1] M. Tomasko et al. 
Spc. Sci. Rev. 104, 469-551 (2002).  Figure 1: A mosaic of 3 DISR HRI images 
(http://photojournal.jpl.nasa.gov/catalog/PIA07236)   
 
TI: Temperature variations in Titan's upper atmosphere: Impact on 
Cassini/Huygens. 
AU: Kazeminejad, B., H. Lammer, A. Coustenis, O. Witasse, G. Fischer, K. 
Schwingenschuh, A. J. Ball, and H. O. Rucker. 
SO: Annales Geophysicae, vol. 23, no. 4, pp. 1183-1189. June 2005. 
PB:  
 
TI: Observations of Titan's Surface and Atmosphere from the Descent 
Imager/Spectral Radiometer (DISR) on the Huygens Probe 
AU: L. Soderblom, M. Tomasko, B. Archinal, T. Becker, B. Bézard, M. Bushroe, M. 
Combes, D. Cook, A. Coustenis, C. de Bergh, L. Dafoe, L. Doose, S. Douté, A. 
Eibl, S. Engel, F. Gliem, B. Grieger, T. Hare, K. Holso, A. Howington-Kraus, E. 
Karkoschka, H. Keller, R. Kirk, R. Kramm, M. Küppers, P. Lanagan, E. Lellouch, 
M. Lemmon, J. Lunine, E. McFarlane, J. Moores, M. Prout, B. Rizk, M. Rosiek, P. 
Rüffer, S. Schröder, B. Schmitt, C. See, P. Smith, N. Thomas, R. West 
SO: AAS Division of Planetary Sciences meeting, 2005 September 4-9, Cambridge, 
UK.  Abstract only.  Number 2.06. 
PB: AAS 
Abstract: DISR characterized atmospheric radiation (350-1600 nm) and returned 
images and spectra of the surface of Titan. Linear polarization of the aerosol 
haze extending to the surface is i~50% at visible wavelengths. Monomers making 
up the aerosol particles are modeled at ~0.1 microns, several 100 monomers 
making up a haze particle. The extinction optical depth at the surface is ~4.5 
at 531 nm, ~2 at 939 nm and ~0.5 at 1500 nm. The near-surface methane mole 
fraction is ~5% (relative humidity ~50%); methane fog or rain at the landing 
site is currently unlikely. Below ~8 km the eastward zonal wind dropped to <1m/s 
and reversed back to the west indicative of a boundary layer. Surface 
reflectance is ~0.13 at 531 nm, ~0.18 at 830 nm, decreasing to ~0.06 at 1500 nm 
consistent with dirty water ice. DISR images show brighter, higher terrains with 
stubby and higher-order drainage systems that border darker, lower-lying plains 
scoured by flow. Surface images show rounded gravels in a dry river bed. DISR-
derived topography for the drainages in the bright terrain show extremely rugged 
terrain with slopes as high as 30 degrees. This suggests relatively rapid 
erosion by flows in the river beds resulting in the deeply incised valleys. 
 
TI: Topographic Mapping of the Huygens Landing Site on Titan 
AU: Randolph L. Kirk, Brent A. Archinal, Martin G. Tomasko, Bashar Rizk, Larry 
A.Soderblom, Debbie A. Cook, Elpitha Howington-Kraus, Tammy L. Becker, Mark R. 
Rosiek, and the DISR Science Team 
SO: AAS Division of Planetary Sciences meeting, 2005 September 4-9, Cambridge, 
UK.  Abstract only.  Number 46.08. 
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PB: AAS 
Abstract: The Huygens probe successfully accomplished the first descent and 
landing on Saturn's moon Titan on 2005 January 14. The onboard Descent Imager-
Spectral Radiometer (DISR) experiment[1] included three imaging cameras: high 
resolution (HRI), medium resolution (MRI), and side looking (SLI), which 
returned the first ever high resolution (~ 60 m/pixel to a few mm/pixel) images 
of the surface of Titan. Approximately 596 separate images were returned. Many 
images, taken above ~40 km, showed no surface detail due to haze; others were 
repeated images of the same scene from the surface. Still, about 40% of the 
images show surface features of Titan. We are analyzing these images 
photogrammetrically to derive topographic information for as much of the landing 
area as possible, from which detailed geologic studies can proceed. As part of 
this process we expect to recover a history of spacecraft pointing and position, 
constrained in part by altimetry and Earth-based VLBI tracking, thus providing a 
trajectory estimate with which other (e.g. atmospheric) data can be associated. 
Planned products consist of a series of image mosaics, digital elevation models, 
and orthomosaics, at multiple resolutions and nested within each other as 
appropriate. The first such products will be shown; they indicate total relief 
of ~250 m in the higher albedo "highlands" near the landing point, with dark 
dendritic channels confined to the floors of canyons with side slopes up to 30 
deg, indicating extremely active erosion. Later efforts will also concentrate on 
analyzing and merging the imaging and topographic information of these images 
with that of the Cassini RADAR, ISS, and VIMS imaging experiments, to develop a 
consistent global (horizontal and vertical) reference system for Titan to which 
these and future data sets can be referred.  Reference: [1] M. Tomasko et al. 
Spc. Sci. Rev. 104, 469-551 (2002).  
 
TI: First Analysis of the Infrared Spectra of Titan's Atmosphere and Surface 
from the Huygens/DISR Instrument 
AU: B. Bézard, E. Lellouch, B. Schmitt, S. Douté, M. Tomasko, S. Engel 
SO: AAS Division of Planetary Sciences meeting, 2005 September 4-9, Cambridge, 
UK.  Abstract only.  Number 51.11. 
PB: AAS 
Abstract: Throughout the descent and at the surface, the downward-looking (DLIS) 
and upward-looking (ULIS) infrared spectrometers from the DISR/Huygens 
instrument recorded spectra of the atmospheric radiation and of the surface at 
the landing site. These spectrometers cover the range 850--1700 nm with a 
resolution of 15--20 nm. ULIS measurements of the downward flux in the 
stratosphere are consistent with the 1.6 \%  methane mole fraction inferred by 
Cassini/CIRS and Huygens/GCMS. ULIS spectra recorded in the lowest km of the 
atmosphere strogly vary in intensity depending whether the Sun is within the 
instrument field of view or not. The contrast in the methane windows, increasing 
from 4 at 940 nm up to 18 at 1600 nm, is strongly sensitive to the total aerosol 
optical depth. Using an aggregate haze particle model derived from visible 
spectra and solar aureole data from DISR, we derived optical depths of about 2 
at 940 nm decreasing to 0.5 at 1600 nm. The set of ULIS spectra recorded during 
the descent provides constraints on the vertical profile of the aerosols in the 
range 150-40 km, using the residual intensity in the core of the methane bands. 
A constant-with-height particule concentration provides a good fit of the 
spectra whereas a cutoff in the lower stratosphere is at odds with the data. A 
spectrum at an altitude of 20 m with the DISR 20-W lamp turned on indicates a 
methane mole fraction of 5$\pm$1 \%, corresponding to a relative humidity of 50 
\% near the surface. The reflectivity of the dark terrain at the landing site 
decreases from about 0.18 near 830 nm to 0.06 near 1500 nm and is relatively low 
and flat from 1500 to 1600 nm. This spectrum is consistent with  water ice mixed 
with an unidentified dark material showing a featureless``blue slope'' in the 
infrared. 
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TI: Titan's surface and atmosphere observed by the DISR/Huygens instrument 
AU: B. Bézard, and the DISR investigation team 
SO: SF2A Scientific Highlights 2005, pp. 125-128 
PB: EDP Sciences, Les Ulis, France 
Abstract: The Descent Imager / Spectral Radiometer (DISR) aboard the Huygens 
probe measured solar radiation in the atmosphere of Titan and took images and 
spectra of its surface. A summary of the early data analysis is presented. The 
images taken by DISR show brighter highland regions with channel and river 
systems draining into relatively flat, dark lowland terrain. The reflectivity of 
the dark terrain at the landing site reaches a maximum near 830 nm and decreases 
gradually at longer wavelengths. The infrared portion of the spectrum is 
consistent with dirty water ice but the nature and composition of the dark 
material forming the ``dirt'' is unknown. Several haze properties were 
determined. The haze extends from the highest measured altitude (150 km) down to 
the surface. Its optical depth is about 2 at 940 nm and decreases with 
wavelength. The particles are irregular and can be modelled as aggregates of 
several hundreds of 0.05-micron radius monomers. A methane mixing ratio of 5% 
+/-1% was inferred near the surface using a downward-looking spectrum at an 
altitude of 20 m with the DISR lamp turned on. 
 
TI: Titan's Surface as Viewed from the Huygens Probe by the Descent 
Imager/Spectral Radiometer 
AU: L. Soderblom, M. Tomasko, B. Archinal, T. Becker, B. Bézard, M. Bushroe, M. 
Combes, D. Cook, A. Coustenis, C. de Bergh, L. Dafoe, L. Doose, S. Douté, A. 
Eibl, S. Engel, F. Gliem, B. Grieger, T. Hare, K. Holso, A. Howington-Kraus, E. 
Karkoschka, H. Keller, R. Kirk, R. Kramm, M. Küppers, P. Lanagan, E. Lellouch, 
M. Lemmon, J. Lunine, E. McFarlane, J. Moores, M. Prout, B. Rizk, M. Rosiek, P. 
Rüffer, S. Schröder, B. Schmitt, C. See, P. Smith, N. Thomas, R. West 
SO: Geological Society of America, 2005 October 16-19, Salt Lake City, UT.  
Abstract only.  Number 102-9. 
PB: Geological Society of America 
Abstract: The Descent Imager/Spectral Radiometer (DISR) aboard the Huygens Probe 
characterized atmospheric radiation (350-1600 nm) and returned images and 
spectra of Titan's surface. The near-surface methane mole fraction is ~5% 
(relative humidity ~50%); making methane fog or rain at the landing site 
unlikely at present. Below ~8 km the eastward zonal wind dropped to <1m/s and 
reversed back to the west indicative of a boundary layer. Surface reflectance is 
~0.08 at 531 nm, ~0.13 at 830 nm, decreasing to ~0.1 at 1500 nm consistent with 
dirty water ice. DISR images show brighter, higher terrains with stubby and 
higher-order drainage systems that border darker, lower-lying plains scoured by 
flow. Surface images show rounded cobbles in a dry river bed. DISR-derived 
topography for the drainages in the bright terrain show extremely rugged terrain 
with slopes as high as 30 degrees. This suggests relatively rapid erosion by 
flows in the river beds resulting in the deeply incised valleys. 
 
TI: The Character of the Surface of Titan as viewed from the Cassini Orbiter and 
the Huygens Probe 
AU: Soderblom, L. A. 
SO: AGU, Fall Meeting 2005, abstract #U23A-04,12/2005 
PB: American Geophysical Union [2005AGUFM.U23A..04S] 
Abstract: Images of the surface of Titan continue to be acquired by three 
instruments aboard the NASA Cassini Orbiter (ISS or Imaging Science Subsystem, 
the Cassini RADAR, and VIMS or Visible and Infrared Mapping Spectrometer) and 
were acquired by one instrument (DISR or Descent Imager/Spectral Radiometer) 
aboard the ESA Huygens Probe during its descent to the surface in January 2005. 
ISS can image the surface globally and temporally down to about 1 km resolution. 
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RADAR, unhampered by the atmosphere, acquires synthetic aperture images down to 
about 300 m but will cover only about 0.2 of the surface during the nominal 
mission. VIMS acquires spectral images the surface to about 1 km resolution 
through several atmospheric windows but with limited coverage at the highest 
resolution. The ISS, RADAR, and VIMS images reveal a surface rich in geological 
diversity. The images show ample evidence for volcanic, fluvial, lacustrine, 
eolian, and tectonic processes. DISR results reveal that the near-surface 
methane relative humidity is about 0.5, making methane fog or rain at the 
landing site unlikely at present. Below about 8 km the eastward zonal wind 
dropped to <1m/s and reversed back to the west indicative of a boundary layer. 
Visible and near-infrared surface reflectance is consistent with dirty water 
ice. DISR images show brighter, higher terrains with stubby and higher-order 
drainage systems that border darker, lower-lying plains scoured by flow. Surface 
images show rounded gravels in a dry river bed. DISR-derived topography for the 
drainages in the bright terrain show extremely rugged terrain with slopes as 
high as 30 degrees. This suggests relatively rapid erosion by flows in the river 
beds resulting in the deeply incised valleys.  
 
TI: Rain, winds and haze during the Huygens probe's descent to Titan's surface.    
AU: Tomasko-MG; Archinal-B; Becker-T; Bézard-B; Bushroe-M; Combes-M; Cook-D; 
Coustenis-A; de-Bergh-C; Dafoe-LE; Doose-L; Doute-S; Eibl-A; Engel-S; Gliem-F; 
Grieger-B; Holso-K; Howington-Kraus-E; Karkoschka-E; Keller-HU; Kirk-R; Kramm-R; 
Kuppers-M; Lanagan-P; Lellouch-E; Lemmon-M; Lunine-J; McFarlane-E; Moores-J; 
Prout-GM; Rizk-B; Rosiek-M; Rueffer-P; Schroder-SE; Schmitt-B; See-C; Smith-P; 
Soderblom-L; Thomas-N; West-R 
SO: Nature, (8 Dec. 2005), Vol. 438 Issue 7069, p765-778, 14p, 13 graphs, 3c, 
6bw  
PB: Nature Publishing Group 
Abstract: The irreversible conversion of methane into higher hydrocarbons in 
Titan's stratosphere implies a surface or subsurface methane reservoir. Recent 
measurements from the cameras aboard the Cassini orbiter fail to see a global 
reservoir, but the methane and smog in Titan's atmosphere impedes the search for 
hydrocarbons on the surface. Here we report spectra and high-resolution images 
obtained by the Huygens Probe Descent Imager/Spectral Radiometer instrument in 
Titan's atmosphere. Although these images do not show liquid hydrocarbon pools 
on the surface, they do reveal the traces of once flowing liquid. Surprisingly 
like Earth, the brighter highland regions show complex systems draining into 
flat, dark lowlands. Images taken after landing are of a dry riverbed. The 
infrared reflectance spectrum measured for the surface is unlike any other in 
the Solar System; there is a red slope in the optical range that is consistent 
with an organic material such as tholins, and absorption from water ice is seen. 
However, a blue slope in the near-infrared suggests another, unknown 
constituent. The number density of haze particles increases by a factor of just 
a few from an altitude of 150 km to the surface, with no clear space below the 
tropopause. The methane relative humidity near the surface is 50 per cent. 
[ABSTRACT FROM AUTHOR]; 
 
TI: Temperatures, winds, and composition in the Saturnian system. 
AU: Flasar, F. M., et al. 
SO: Science 307.5713 (2005): 1247-1251. 
PB:  
 
TI: Titan's atmospheric temperatures, winds, and composition. 
AU: Flasar, F. M., et al.  
SO: Science 308.5724 (2005): 975-978. 
PB:  
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TI: Imaging technique of the DISR camera on the Huygens lander 
AU: J. R. Kramm, H. U. Keller, R. Bredthauer, and M. Tomasko 
SO: Scientific Detectors for Astronomy 2005, (edited by J. E. Beletic, J. W. 
Beletic, and P. Amico), pp. 199-204 
PB: Springer, Dordrecht, The Netherlands, 2006. 
 
 
2006... 
 
TI: Topographic Mapping of the Huygens Landing Site on Titan: New Results and 
Error Analyses 
AU: B. A. Archinal, M. G. Tomasko, B. Rizk, L. A. Soderblom, R. L. Kirk, E. 
Howington-Kraus, D. A. Cook, T. L. Becker, M. R. Rosiek, D. Galuszka, B. L. 
Redding, T. L. Hare, and the DISR Science Team 
SO: Proceedings of the 37th Lunar and Planetary Science Conference, 2006 March 
13-17, Houston, Texas), abstract no. 2089. 
PB: Lunar and Planetary Science Institute, Houston, TX. 
Abstract Summary: A new DTM of the hills near the Huygens landing site on Titan 
is presented, as generated from 5 DISR images.  We describe our investigation of 
possible error sources, such as from the merging of DTMs from stereo pairs and 
from camera calibration. 
 
TI: Charging and coagulation processes in Titan tholin haze as inferred from 
Huygens/DISR spectrophotometry data 
AU: A.V. Rodin, Yu.V. Skorov, B. Grieger, S. Schroeder, H.U. Keller 
and M.G. Tomasko 
SO: EGU 3rd General Assembly, April 02-07, Vienna, 1607-7962/gra/EGU06-A-09899 
PB: European Geosciences Union, Geophysical Research Abstracts, Vol. 8, 09899 
Abstract: We present a 1-D microphysical model of the aerosols in Titan 
atmosphere taking into account photochemical production, collisional and 
photoelectric charging, coagulation, sedimentation and eddy mixing on the tholin 
particles... 
 
TI: Recent Results on Titan's Surface from the Cassini Orbiter and Huygens Probe 
AU: Soderblom, L. 
SO: EGU 3rd General Assembly, April 02-07, Vienna, EGU06-A-01683, 2006 
PB: European Geosciences Union, Geophysical Research Abstracts, Vol. 8, 01683 
Abstract: Spectra and images of the surface of Titan continue to be acquired by 
the Cassini Radar and Cassini VIMS (Visible and Infrared Mapping Spectrometer) 
aboard the NASA Cassini Orbiter. Images and spectra were also acquired by DISR 
(Descent Imager/Spectral Radiometer) aboard the ESA Huygens Probe during its 
descent to thes urface in January 2005. Radar, unhampered by the atmosphere, 
acquires synthetic aperture images down to about 300 m and will cover about 0.2 
of the surface during the nominal mission. VIMS acquires spectral images from 
0.35 to 5.1 microns and can see clearly to the surface through several 
atmospheric windows in the near IR with a best resolution of 1-to-2 km. The 
RADAR and VIMS images reveal a surface rich in geological diversity: including 
evidence for volcanic, fluvial, lacustrine, eolian, and tectonic processes. The 
Radar images reveal vast regions pervaded by radar-dark longitudinal sand dunes. 
Correlation of the Radar and DISR images reveal the landing site to be about 40 
km south of a region laced by these long, dark, longitudinal dunes; they are 
seen in both Radar and DISR SLI (side-looking) images. DISR images of regions 
near the landing site show brighter, higher terrains with stubby and higher 
order drainage systems that border darker, lower-lying plains scoured by flow. 
Surface images show rounded gravels in a dry river bed. Six new photogrammetric 
models using DISR stereo pairs reveal extremely rugged topography for the 
drainages in the bright terrain with slopes as high as 30 degrees. This suggests 
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relatively rapid erosion by flows in the river beds resulting in the deeply 
incised valleys. 
 
TI: Microphysical transition of tholin aerosols in Titan atmosphere. 
AU: H.U. Keller, A.V. Rodin, Yu.V. Skorov, B. Grieger, and M.G. Tomasko 
SO: American Geophysical Union, December 2006 (abstract #P21B-0) 
Abstract: A rapid transition of the tholin particles scattering properties below 
approximately 80 km was observed by DISR during the descent of the Huygens 
probe. Single scattering albedo and volume extinction also show a stepwise 
increase. A self-consistent 1D microphysical model of the Titan tholin haze has 
been developed... 
 
TI: Saturn's Titan reveals earthlike surprises 
AU: Rizk, Bashar 
SO: Astronomy magazine (May 2006) 
 
TI: By the Light of a Coppery Moon.    
SO: Science, (19 May 2006), Vol. 312 Issue 5776, p977-977, 1/4p;  
Abstract: The article reports that the U.S. National Aeronautics and Space 
Administration, the European Space Agency and the University of Arizona have 
released two videos showing the space satellite Huygens probing onto the surface 
of planet Saturn's moon Titan. The videos captured the landing, condensed 
several hours of data taken by the spacecraft's Descent Imager/Spectral 
Radiometer. One of the videos discloses a readout of the craft's trajectory and 
other data. 
 
 
2007... 
 
TI: A new image of Titan Titan as seen from Huygens  
AU: F. Raulina, M.-C. Gazeaua and J.-P. Lebreton 
SO: Planetary and Space Science, November 2007, Volume 55, Issue 13, Pages 1843-
1844 
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: On January 14, 2005, the Huygens atmospheric probe, after a 7-year 
journey attached to the Cassini Orbiter and 3 weeks of free flying on a 
ballistic trajectory, entered into the Titan's atmosphere. It carried six 
scientific instruments... 
 
TI: Huygens' entry and descent through Titan's atmosphere-Methodology and 
results of the trajectory reconstruction 
AU: Bobby Kazeminejad, David H. Atkinson, Miguel Pérez-Ayúcar, Jean-Pierre 
Lebreton and Claudio Sollazzo 
SO: Planetary and Space Science, November 2007, Volume 55, Issue 13, Pages 1845-
1876 
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: The European Space Agency's Huygens probe separated from the NASA 
Cassini spacecraft on 25 December 2004, after having been attached for a 7-year 
interplanetary journey and three orbits around Saturn. The probe reached the 
predefined NASA/ESA interface point on 14 January 2005 at 09:05:52.523 (UTC) and 
performed a successful entry and descent sequence. The probe softly impacted on 
Titan's surface on the same day at 11:38:10.77 (UTC) with a speed of about 4.54 
m/s. The probe entry and descent trajectory was reconstructed from the estimated 
initial state vector provided by the Cassini Navigation team, the probe 
housekeeping data, and measurements from the scientific payload. This paper 
presents the methodology and discuss the results of the reconstruction effort. 
Furthermore the probe roll rate was reconstructed prior to the main entry phase 
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deceleration pulse and throughout the entire descent phase under the main and 
drogue parachute. 
 
TI: The Huygens Probe Descent Trajectory Working Group: Organizational 
framework, goals, and implementation 
AU: David H. Atkinson, Bobby Kazeminejad, Jean-Pierre Lebreton, Olivier Witasse, 
Miguel Pérez-Ayúcar and Dennis L. Matson 
SO: Planetary and Space Science, November 2007, Volume 55, Issue 13, Pages 1877-
1885 
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: ...This paper presents an overview of the Descent Trajectory Working 
Group, including the history, rationale, goals and objectives, organizational 
framework, rules and procedures, and implementation. 
 
TI: Huygens Probe descent dynamics inferred from Channel B signal level 
measurements 
AU: Y. Dzierma, M.K. Bird, R. Dutta-Roy, Miguel Pérez-Ayúcar, D. Plettemeier and 
P. Edenhofer 
SO: Planetary and Space Science, November 2007, Volume 55, Issue 13, Pages 1886-
1895 
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: The signal strength of the Huygens Probe Channel B transmission to the 
Cassini Orbiter was monitored during the Probe descent through Titan's 
atmosphere on 14 January 2005. A model of the Probe motion during the mission 
was constructed to include Probe spin, coning motion and tilt caused by varying 
wind speeds. This simple model is sufficient to reproduce the most prominent 
features seen in the signal level measurements. It provides estimates of the 
coning and tilt angles as well as the direction of the Huygens coordinate axes 
over extended time intervals in the mission.  
 
TI: DISR imaging and the geometry of the descent of the Huygens probe within 
Titan's atmosphere 
AU: Erich Karkoschka, Martin G. Tomasko, Lyn R. Doose, Chuck See, Elisabeth A. 
McFarlane, Stefan E. Schröder and Bashar Rizk 
SO: Planetary and Space Science, November 2007, Volume 55, Issue 13, Pages 1896-
1935 
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: The Descent Imager/Spectral Radiometer (DISR) provided 376 images 
during the descent to Titan and 224 images after landing. Images of the surface 
had scales between 150 m/pixel and 0.4 mm/pixel, all of which we assembled into 
a mosaic. The analysis of the surface and haze features in these images and of 
other data gave tight constraints on the geometry of the descent, particularly 
the trajectory, the tip and tilt, and the rotation of the Huygens probe... 
 
TI: Descent motions of the Huygens probe as measured by the Surface Science 
Package (SSP): Turbulent evidence for a cloud layer 
AU: Ralph D. Lorenz, John C. Zarnecki, Martin C. Towner, Mark R. Leese, Andrew 
J. Ball, Brijen Hathi, Axel Hagermann and Nadeem A.L. Ghafoor 
SO: Planetary and Space Science, November 2007, Volume 55, Issue 13, Pages 1936-
1948  
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: The Huygens probe underwent vigorous short-period motions during its 
parachute descent through the atmosphere of Saturn's moon Titan in January 2005, 
at least some of which were excited by the Titan environment. Several sensors in 
the Huygens Surface Science Package (SSP) detect these motions, indicating the 
transition to the smaller stabilizer parachute, the changing probe spin rate, 
aerodynamic buffeting, and pendulum motions. Notably, in an altitude range of 
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about 20-30 km where methane drops will freeze, the frequency content and 
statistical kurtosis of the tilt data indicate excitation by turbulent air 
motions like those observed in freezing clouds on Earth... 
 
TI: Near-surface winds at the Huygens site on Titan: Interpretation by means of 
a general circulation model 
AU: Tetsuya Tokano 
SO: Planetary and Space Science, November 2007, Volume 55, Issue 13, Pages 1990-
2009  
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: This study aims at interpreting the zonal and meridional wind in 
Titan's troposphere measured by the Huygens probe by means of a general 
circulation model. The numerical simulation elucidates the relative importance 
of the seasonal variation in the Hadley circulation and Saturn's gravitational 
tide in affecting the actual wind profile. The observed reversal of the zonal 
wind at two altitudes in the lower troposphere can be reproduced with this model 
only if the near-surface temperature profile is asymmetric about the equator and 
substantial seasonal redistribution of angular momentum by the variable Hadley 
circulation takes place... 
 
TI: Topography and geomorphology of the Huygens landing site on Titan 
AU: Laurence A. Soderblom, Martin G. Tomasko, Brent A. Archinal, Tammy L. 
Becker, Michael W. Bushroe, Debbie A. Cook, Lyn R. Doose, Donna M. Galuszka, 
Trent M. Hare, Elpitha Howington-Kraus, Erich Karkoschka, Randolph L. Kirk, 
Jonathan I. Lunine, Elisabeth A. McFarlane, Bonnie L. Redding, Bashar Rizk, Mark 
R. Rosiek, Charles See and Peter H. Smith 
SO: Planetary and Space Science, November 2007, Volume 55, Issue 13, Pages 2015-
2024  
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: The Descent Imager/Spectral Radiometer (DISR) aboard the Huygens Probe 
took several hundred visible-light images with its three cameras on approach to 
the surface of Titan. Several sets of stereo image pairs were collected during 
the descent. The digital terrain models constructed from those images show 
rugged topography, in places approaching the angle of repose, adjacent to 
flatter darker plains. Brighter regions north of the landing site display two 
styles of drainage patterns... 
 
TI: Correlations between Cassini VIMS spectra and RADAR SAR images: Implications 
for Titan's surface composition and the character of the Huygens Probe Landing 
Site 
AU: Laurence A. Soderblom, Randolph L. Kirk, Jonathan I. Lunine, Jeffrey A. 
Anderson, Kevin H. Baines, Jason W. Barnes, Janet M. Barrett, Robert H. Brown, 
Bonnie J. Buratti, Roger N. Clark, Dale P. Cruikshank, Charles Elachi, Michael 
A. Janssen, Ralf Jaumann, Erich Karkoschka, Stéphane Le Mouélic, Rosaly M. 
Lopes, Ralph D. Lorenz, Thomas B. McCord, Philip D. Nicholson, et al. 
SO: Planetary and Space Science, November 2007, Volume 55, Issue 13, Pages 2025-
2036  
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: Titan's vast equatorial fields of RADAR-dark longitudinal dunes seen 
in Cassini RADAR synthetic aperture images correlate with one of two dark 
surface units discriminated as "brown" and "blue" in Visible and Infrared 
Mapping Spectrometer (VIMS) color composites...The dark dunes must be mobile on 
this very short timescale to prevent the accumulation of bright coatings. 
Huygens landed in a region of the VIMS bright and dark blue materials and about 
30 km south of the nearest occurrence of dunes visible in the RADAR SAR images. 
Fluvial/pluvial processes, every few centuries or millennia, must be cleansing 
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the dark floors of the incised channels and scouring the dark plains at the 
Huygens landing site both imaged by Descent Imager/Spectral Radiometer (DISR).  
 
TI: Microphysical processes in Titan haze inferred from DISR/Huygens data 
AU: A.V. Rodin, H.U. Keller, B. Grieger, Yu.V. Skorov, S. Schroeder, M.G Tomasko 
SO: Icarus submitted 2007 
 
 
2008... 
 
TI: Latest news from Titan 
AU: F. Raulin, M.-C. Gazeau and J.-P. Lebreton 
SO: Planetary and Space Science, April 2008, Volume 56, Issue 5, Pages 571-572 
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: Since the first publication of the Huygens in situ observations of 
Titan in Nature (Lebreton et al., 2005), many new results have been obtained, 
thanks to a more detailed analysis of the probe data, and by exploiting the 
synergy offered by complementary data sources allowing a multidisciplinary 
approach: data from the Cassini orbiter, from theoretical modelling, and from 
laboratory experimental studies... 
 
TI: New laboratory measurements of CH4 in Titan's conditions and a reanalysis of 
the DISR near-surface spectra at the Huygens landing site 
AU: D. Jacquemart, E. Lellouch, B. Bézard, C. de Bergh, A. Coustenis, N. Lacome, 
B. Schmitt and M. Tomasko 
SO: Planetary and Space Science, April 2008, Volume 56, Issue 5, Pages 613-623 
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: Laboratory spectra of methane-nitrogen mixtures have been recorded in 
the near-infrared range (1.0-1.65 µm) in conditions similar to Titan's near 
surface, to facilitate the interpretation of the DISR/DLIS (DISR-Descent 
Imager/Spectral Radiometer) spectra taken during the last phase of the descent 
of the Huygens Probe, when the surface was illuminated by a surface-science 
lamp... 
 
TI: Measurements of Methane Absorption by the Descent Imager/Spectral Radiometer 
(DISR) During its Descent through Titan's Atmosphere 
AU: M.G. Tomasko, B. Bézard, L. Doose, S. Engel, and E. Karkoschka 
SO: Planetary and Space Science, April 2008, Volume 56, Issue 5, Pages 624-647 
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: New low-temperature methane absorption coefficients pertinent to the 
Titan environment are presented as derived from the Huygens DISR spectral 
measurements combined with the in-situ measurements of the methane gas abundance 
profile measured by the Huygens Gas Chromatograph/Mass Spectrometer (GCMS)... 
 
TI: Heat Balance in Titan's Atmosphere 
AU: M.G. Tomasko, B. Bézard, L. Doose, S. Engel, E. Karkoschka and S.Vinatier 
SO: Planetary and Space Science, April 2008, Volume 56, Issue 5, Pages 648-659 
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: The recent measurements of the vertical distribution and optical 
properties of haze aerosols as well as of the absorption coefficients for 
methane at long paths and cold temperatures by the Huygens entry probe of Titan 
permit the computation of the solar heating rate on Titan with greater certainty 
than heretofore... 
 
TI: Optical properties of aerosols in Titan's atmosphere 
AU: Yu.V. Skorov, H.U. Keller and A.V. Rodin 
SO: Planetary and Space Science, April 2008, Volume 56, Issue 5, Pages 660-668 
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PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: In the frame of fractal modeling of tholin aggregates we made a 
systematic analysis of their optical properties. Ballistic particle-cluster 
aggregation (BPCA) and diffusion-limited aggregation (DLA) of spherical primary 
particles (monomers) identical in material composition were considered...  
 
TI: A Model of Titan's Aerosols Based on Measurements Made Inside the Atmosphere 
AU: M.G. Tomasko, L. Doose, S. Engel, L.E. Dafoe, R.West, M. Lemmon, E. 
Karkoschka and C. See 
SO: Planetary and Space Science, April 2008, Volume 56, Issue 5, Pages 669-707 
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: The descent imager/spectral radiometer (DISR) instrument aboard the 
Huygens probe into the atmosphere of Titan measured the brightness of sunlight 
using a complement of spectrometers, photometers, and cameras that covered the 
spectral range from 350 to 1600 nm, looked both upward and downward, and made 
measurements at altitudes from 150 km to the surface... 
 
TI: Titan's aerosols; comparison between our model and DISR findings 
AU: A. Bar-Nun, V. Dimitrov and M. Tomasko 
SO: Planetary and Space Science, April 2008, Volume 56, Issue 5, Pages 708-714 
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: Our model...describes the experimentally found polymerization of C2H2 
and HCN to form aerosol embryos, their growth and adherence to form various 
aerosols objects...These loose fractal objects describe well the findings of 
DISR on the Huygens probe... 
 
TI: The properties of Titan's surface at the Huygens landing site from DISR 
observations 
AU: H.U. Keller, B Grieger, M Küppers, S.E. Schröder, Y.V. Skorov, M.G. Tomasko 
SO: Planetary and Space Science, April 2008, Volume 56, Issue 5, Pages 728-752 
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: The descent imager/spectral radiometer (DISR) onboard the Huygens 
probe investigated the radiation balance inside Titan's atmosphere and took 
hundreds of images and spectra of the ground during the descent. The scattering 
of the aerosols in the atmosphere and the absorption by methane strongly 
influence the irradiation reaching the surface... 
 
TI: The reflectance spectrum of Titan's surface at the Huygens landing site 
determined by the Descent Imager/Spectral Radiometer 
AU: S.E. Schröder, H.U. Keller 
SO: Planetary and Space Science, April 2008, Volume 56, Issue 5, Pages 753-769 
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: The descent imager/spectral radiometer aboard the Huygens probe 
successfully acquired images and spectra of the surface of Titan. To counter the 
effects of haze and atmospheric methane absorption it carried a surface science 
lamp to illuminate the surface just before landing. We reconstruct the 
reflectance spectrum of the landing site... 
 
TI: The Huygens scientific data archive: Technical overview 
AU: O. Witasse, L Huber, J Zender, J-P Lebreton, etal 
SO: Planetary and Space Science, April 2008, Volume 56, Issue 5, Pages 770-777 
PB: Elsevier Ltd (http://www.elsevier.com) 
Abstract: ...This paper presents an overview of the process the Huygens Data 
Archiving Working Group followed to develop and ingest the data set. A 
description of the data sets is also given. 
 
TI: The methane cycle on Titan 
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Appendix 38 - DISR Temperatures 
 
The following table reports the time history of the DISR temperatures in degrees Kelvin, as 
derived from all  datasets.  Since different temperatures are reported in different datasets, there 
are three different time gradations.  Sadly, there are also two different numbering conventions, 
one used by the data parsing program (signified by the lower case t prefix), and one used by the 
archiving software (signified by the capital T prefix).  Here is a list of where the temperature 
detectors are located, and their designations (also see diagram in appendix 23): 
 

Table 
Designation 

Archive 
Designation Notes 

CCD Chip (t15) CCD_T1 A thermistor that is integral to the CCD array 
CCD Lug (t09) CCDLUG_T5 On the bolt that connects the probe exterior thermal strap to the CCD. 
Violet (t16) VIOLET_T8 On the front of the optical bench, near the violet detector (cold area). 

IR Chip (t08) IRB_T3 & 
IRE_T4 Average of  IR detector (near strap) temps at beginning & end of measurement 

Strap (t10) STRAP_T6 At probe exterior strap split (IR & CCD) used to control strap heater (~170°K) 
Optics (t11) OPTICS_T7 On fiber optic conduit, about 1/3 of the way from CCD to optics 
Aux Board (t12) SH_AUX_T9 On AUX circuit board inside Sensor Head (SH). Used to control heater (~265°K) 
SH Box (t13) SH_BOX_T10 On the inside of the rear cover of the Sensor Head (warm area). 
EA Box (t14) EA_BOX_T11 On DISR Electronics Assembly (EA) motherboard 
 REF_T2 A spare field that has no data assigned to it in any DISR datasets 

 
The resolution (one LSB) is about 0.1°K. 
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(sec) 
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(t10) 

Optics 
(t11) 
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Board 
(t12) 

SH 
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(t13) 

EA 
Box 
(t14) 

144.3 258.8 266.1 269.6 143.2 270.0 282.0 259.0 264.2 275.7 274.0 287.2 
148.8 258.8 266.1 269.6 283.8 271.2 433.2 259.5 264.3 275.9 273.4 287.8 
149.0 258.7 266.1 269.6 436.4 272.0 523.2 259.6 264.4 276.0 273.1 288.4 
182.7 259.0 266.9 269.5 528.1 272.3 700.6 259.1 264.4 276.0 272.4 289.0 
208.1 259.2 267.0 269.4 715.3 272.7 808.0 258.9 264.3 275.9 271.8 289.4 
236.5 259.5 267.0 269.4 781.6 272.7 957.9 258.1 264.2 275.8 271.2 290.1 
242.9 259.5 267.0 269.4 789.9 272.7 1,047.9 257.5 264.2 275.7 270.8 290.8 
282.0 259.6 261.8 263.8 822.2 272.7 1,137.9 256.8 263.9 275.7 270.3 290.8 
283.1 259.7 261.8 263.8 832.4 272.7 1,227.9 255.8 263.7 275.4 269.7 290.9 
283.3 259.7 261.8 263.8 958.8 272.7 1,317.9 254.7 263.5 275.0 269.0 291.7 
291.7 259.7 261.8 263.7 1,049.5 272.5 1,407.9 253.1 263.1 275.0 268.1 292.0 
298.6 259.7 261.8 263.7 1,139.4 272.3 1,531.2 250.8 262.6 274.5 266.8 292.4 
331.2 259.9 262.0 263.5 1,229.1 272.0 1,621.2 248.8 262.2 274.1 265.5 292.8 
353.9 260.0 262.2 263.4 1,318.5 271.6 1,711.2 246.7 261.5 273.7 264.6 293.2 
380.1 260.1 262.2 263.3 1,408.9 271.1 1,801.2 244.3 260.8 273.0 263.2 293.4 
433.2 260.2 262.3 263.1 1,532.8 270.2 1,891.2 241.9 260.2 272.5 261.8 293.7 
436.3 260.2 262.3 263.1 1,622.1 269.4 1,979.0 239.2 259.1 271.8 260.3 293.8 
436.8 260.2 262.3 263.1 1,711.7 268.5 2,094.8 235.3 258.1 271.0 258.2 294.1 
446.3 260.2 262.3 263.0 1,802.5 267.4 2,228.2 230.4 256.5 269.8 255.6 294.8 
448.8 260.2 262.3 263.0 1,897.7 266.2 2,318.2 227.0 255.5 268.7 253.6 295.2 



 

DISR - C. See 2 of 15 2013-07-29 
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448.9 260.2 262.3 263.0 1,955.9 265.4 2,408.2 223.7 254.1 268.0 251.7 295.2 
459.9 260.2 262.3 263.0 1,959.4 265.3 2,498.2 220.2 252.7 266.7 249.6 295.6 
520.0 260.5 262.3 262.6 1,989.7 264.9 2,579.9 217.0 251.4 265.5 247.8 295.5 
523.2 260.5 262.3 262.6 2,006.4 264.6 2,703.1 212.5 249.2 264.2 244.9 296.0 
523.3 260.5 262.3 262.6 2,095.5 263.1 2,793.1 209.2 247.6 263.4 242.9 296.2 
523.9 260.5 262.3 262.7 2,229.0 260.6 2,883.1 206.1 245.9 263.4 240.8 296.2 
537.8 260.5 262.3 262.6 2,320.6 258.8 2,973.1 203.0 244.1 263.1 239.0 296.5 
542.0 260.5 262.3 262.5 2,410.0 256.8 3,113.2 198.6 241.2 263.5 236.0 296.6 
542.0 260.5 262.3 262.6 2,509.2 254.6 3,203.2 195.9 239.4 263.3 234.1 296.7 
558.3 260.5 262.3 262.3 2,561.9 253.4 3,293.2 193.5 237.5 263.4 232.4 297.2 
699.6 260.6 262.3 261.8 2,566.7 253.2 3,383.2 191.0 235.5 263.2 230.5 296.9 
700.6 260.6 262.3 261.7 2,588.3 252.8 3,473.2 188.7 233.5 263.1 228.9 297.0 
719.5 260.8 262.7 261.5 2,615.4 252.0 3,563.2 186.7 231.6 263.1 227.3 297.3 
719.6 260.8 262.7 261.5 2,705.7 249.9 3,653.2 184.6 229.4 263.0 225.9 297.3 
785.0 260.7 262.4 261.2 2,794.3 247.6 3,794.2 181.7 226.2 263.0 223.9 297.3 
785.2 260.8 262.6 261.2 2,885.4 245.4 3,884.2 180.0 224.3 263.0 222.5 297.2 
808.0 260.5 262.1 261.1 2,975.5 243.1 3,974.2 178.5 222.3 262.3 221.3 297.3 
824.8 260.5 262.1 260.9 3,115.4 239.6 4,064.2 177.0 220.3 262.0 220.2 297.3 
825.4 260.5 262.1 261.0 3,205.0 237.3 4,154.3 175.6 218.3 261.5 219.1 297.3 
834.2 260.4 262.0 261.0 3,295.3 235.1 4,244.3 174.2 216.3 260.7 218.1 297.3 
836.8 260.2 261.9 260.9 3,383.8 232.9 4,335.6 173.0 214.3 259.9 217.1 297.3 
850.0 260.4 262.0 260.8 3,475.4 230.8 4,495.4 172.4 211.0 258.7 215.5 297.2 
850.2 260.4 262.0 260.8 3,566.2 228.8 4,856.4 172.2 204.1 255.7 212.5 297.0 
860.1 260.5 261.9 260.7 3,656.0 226.8 5,194.9 172.4 198.2 252.8 210.3 296.5 
870.9 260.3 261.9 260.7 3,796.3 223.8 5,534.9 172.5 193.0 250.1 208.3 296.0 
906.0 260.3 261.9 260.5 3,885.1 221.9 5,726.2 172.2 190.3 248.8 207.6 295.6 
957.9 260.2 261.6 260.2 3,976.2 220.1 6,067.4 172.4 185.7 246.4 206.4 294.8 
960.8 260.2 261.6 260.2 4,065.4 218.4 6,405.7 172.0 181.7 244.5 205.6 294.0 
961.2 260.2 261.6 260.2 4,155.7 216.7 6,736.6 172.3 178.2 242.7 205.0 293.2 
969.2 260.2 261.5 260.1 4,245.3 215.0 7,063.1 172.4 175.3 241.1 204.6 292.4 
974.6 260.2 261.5 260.0 4,337.1 213.4 7,384.4 172.2 172.6 239.6 204.2 291.6 
992.0 260.2 261.5 259.9 4,861.1 206.9 7,717.7 172.1 170.4 238.1 204.0 290.8 
999.7 260.2 261.4 259.9 5,199.2 204.0 8,046.4 172.1 168.5 236.7 204.1 289.9 

1,028.9 260.0 261.4 259.8 5,538.2 201.5 8,222.7 171.9 167.7 235.9 203.9 289.5 
1,047.9 260.0 261.4 259.5 5,538.9 201.5 8,320.4 172.2 167.3 235.6 204.2 289.2 
1,051.5 260.0 261.2 259.5 5,539.6 201.5 8,417.3 172.1 166.9 235.1 204.1 289.1 
1,051.7 260.0 261.2 259.5 5,543.0 201.5 8,516.3 172.0 166.6 234.8 204.2 288.8 
1,056.8 260.0 261.2 259.4 5,545.0 201.5 8,614.2 172.1 166.4 234.4 204.2 288.7 
1,065.8 259.9 261.1 259.4 5,545.7 201.5 8,711.9 172.3 166.0 234.1 204.2 288.3 
1,066.9 260.0 261.2 259.4 5,547.1 201.5 8,810.5 172.4 165.8 234.1 204.4 288.2 
1,070.8 260.0 261.1 259.3 5,547.8 201.5 8,891.2 172.0 165.7 234.0 204.8 288.0 
1,100.6 259.7 261.0 259.0 5,549.8 201.5 8,975.3 171.9 165.8 233.9 204.9 287.6 
1,137.9 259.7 260.7 258.7 5,551.9 201.5 9,370.3 172.2 168.0 234.4 207.4 287.1 
1,138.4 259.7 260.7 258.6 5,552.6 201.5 9,690.7 172.1 170.7 235.9 209.8 286.7 



 

DISR - C. See 3 of 15 2013-07-29 
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1,139.3 259.6 260.7 258.6 5,554.6 201.5 10,001.4 172.2 173.9 237.6 211.9 286.4 
1,142.4 259.7 260.7 258.6 5,556.7 201.4 10,311.4 172.4 177.0 239.3 213.6 285.9 
1,143.3 259.7 260.7 258.6 5,557.4 201.4 10,609.5 172.1 179.7 240.9 214.5 285.7 
1,143.5 259.7 260.7 258.6 5,558.7 201.4 10,904.5 172.7 182.1 242.2 215.7 285.6 
1,147.4 259.7 260.7 258.6 5,559.4 201.4 11,182.0 173.5 184.2 243.5 216.5 285.7 
1,175.8 259.5 260.5 258.2 5,560.8 201.4 11,462.6 174.4 185.9 244.4 217.2 285.4 
1,227.9 259.2 260.1 257.5 5,561.5 201.4 11,744.2 175.3 187.6 245.4 217.7 285.2 
1,229.8 259.2 260.1 257.5 5,563.5 201.4 12,307.2 176.9 190.6 247.0 218.9 285.0 
1,232.9 259.2 260.1 257.5 5,564.2 201.4 12,588.4 177.6 191.8 247.8 219.3 285.0 
1,235.2 259.2 260.0 257.5 5,566.3 201.4 12,864.9 178.1 192.9 248.4 219.7 284.9 
1,235.8 259.2 260.0 257.5 5,568.3 201.4             
1,238.2 259.1 260.0 257.5 5,569.0 201.4             
1,239.0 259.2 260.0 257.5 5,570.4 201.4             
1,250.6 259.2 259.9 257.4 5,727.2 200.4             
1,317.9 258.7 259.1 256.6 6,069.5 198.5             
1,320.6 258.7 259.1 256.5 6,408.9 196.9             
1,323.2 258.7 259.1 256.4 6,737.6 195.5             
1,323.8 258.6 259.1 256.4 7,065.3 194.2             
1,326.6 258.7 259.1 256.4 7,385.6 193.1             
1,327.4 258.7 259.1 256.5 7,724.7 192.1             
1,332.8 258.6 259.1 256.4 8,046.9 191.2             
1,356.1 258.5 258.9 256.0 8,048.3 191.2             
1,407.9 258.0 258.3 255.5 8,049.0 191.2             
1,410.2 258.3 258.6 255.5 8,051.0 191.2             
1,413.8 258.0 258.1 255.4 8,053.1 191.2             
1,415.9 258.0 258.2 255.4 8,053.8 191.2             
1,422.2 257.9 258.1 255.2 8,055.8 191.2             
1,441.4 257.8 257.9 255.0 8,057.9 191.2             
1,503.0 257.3 257.1 254.1 8,058.6 191.2             
1,526.2 257.0 256.7 253.7 8,060.0 191.2             
1,531.2 257.0 256.7 253.7 8,060.6 191.2             
1,531.7 257.0 256.7 253.6 8,062.7 191.1             
1,536.1 257.0 256.7 253.6 8,064.8 191.1             
1,539.5 256.8 256.5 253.5 8,065.5 191.1             
1,553.3 256.8 256.3 253.3 8,066.8 191.1             
1,557.0 256.7 256.3 253.3 8,067.5 191.1             
1,572.9 256.5 255.9 253.0 8,069.6 191.1             
1,583.9 256.3 255.8 252.8 8,071.6 191.1             
1,621.2 255.9 255.5 252.3 8,072.3 191.1             
1,622.2 255.9 255.3 252.2 8,073.7 191.1             
1,623.1 255.9 255.2 252.3 8,074.4 191.1             
1,623.1 255.9 255.2 252.2 8,076.4 191.1             
1,626.4 255.9 255.1 252.2 8,078.5 191.1             
1,627.3 255.9 255.2 252.2 8,079.2 191.1             



 

DISR - C. See 4 of 15 2013-07-29 
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1,627.5 255.9 255.2 252.2 8,080.5 191.1             
1,661.0 255.6 254.6 251.6 8,081.2 191.1             
1,711.2 254.8 253.9 250.8 8,083.3 191.1             
1,711.6 254.8 253.9 250.8 8,085.3 191.1             
1,711.7 254.8 253.9 250.8 8,232.2 190.7             
1,715.4 254.8 253.7 250.7 8,271.8 190.7             
1,716.4 254.8 253.7 250.7 8,320.9 190.6             
1,716.6 254.8 253.7 250.7 8,369.4 190.4             
1,729.4 254.6 253.5 250.4 8,417.8 190.3             
1,753.6 254.4 253.1 250.0 8,516.8 190.1             
1,801.2 253.6 252.2 249.1 8,566.1 190.1             
1,806.3 253.6 252.0 249.0 8,614.7 189.9             
1,806.5 253.6 252.0 249.1 8,664.5 189.8             
1,811.5 253.5 252.0 248.9 8,712.5 189.8             
1,820.7 253.4 251.8 248.7 8,762.8 189.7             
1,821.8 253.4 251.8 248.7 8,825.2 189.6             
1,826.0 253.2 251.7 248.6 8,832.0 189.6             
1,858.7 252.8 251.0 248.0 8,845.0 189.6             
1,891.2 252.3 250.4 247.3 8,850.2 189.6             
1,898.9 252.1 250.1 247.1 8,853.6 189.6             
1,899.2 252.1 250.1 247.1 8,857.0 189.6             
1,957.2 251.2 248.9 245.9 8,860.4 189.6             
1,957.5 251.2 248.9 245.8 8,863.9 189.6             
1,979.0 250.8 248.4 245.5 8,869.0 189.6             
1,981.2 251.9 248.4 245.4 8,879.2 189.6             
1,981.5 252.0 248.4 245.4 8,880.4 189.6             
2,006.2 250.3 247.7 244.8 8,882.2 189.6             
2,006.3 250.3 247.7 244.8 8,883.4 189.6             
2,011.8 250.2 247.5 244.7 8,888.4 189.6             
2,013.4 250.2 247.5 244.7 8,894.3 189.6             
2,013.7 250.2 247.5 244.7 8,895.4 189.6             
2,031.0 249.8 247.1 244.3 8,900.6 189.6             
2,050.1 249.5 246.6 243.8 8,903.5 189.6             
2,094.8 248.6 245.5 242.8 8,909.7 189.5             
2,095.4 248.5 245.3 242.8 8,914.6 189.5             
2,101.8 248.5 245.2 242.6 8,915.8 189.6             
2,102.1 248.5 245.2 242.7 8,918.0 189.5             
2,113.2 248.2 244.9 242.3 8,924.1 189.5             
2,120.3 248.1 244.8 242.2 8,932.1 189.5             
2,137.5 247.7 244.3 241.8 8,942.0 189.5             
2,155.9 247.4 243.8 241.4 8,950.3 189.5             
2,228.2 245.7 241.8 239.8 8,959.2 189.5             
2,229.2 245.8 241.7 239.7 8,967.5 189.5             
2,230.7 245.7 241.6 239.7 8,975.9 189.5             



 

DISR - C. See 5 of 15 2013-07-29 

Time 
(sec) 

CCD 
Chip 
(t15) 

CCD 
Lug 
(t09) 

Violet 
(t16) 

Time 
(sec) 

IR 
Chip 
(t08) 

Time 
(sec) 

Strap 
(t10) 

Optics 
(t11) 

Aux 
Board 
(t12) 

SH 
Box 
(t13) 

EA 
Box 
(t14) 

2,237.7 245.5 241.4 239.6 8,984.1 189.5             
2,250.4 245.3 241.1 239.2 8,992.4 189.5             
2,252.3 245.2 241.1 239.2 9,000.7 189.5             
2,259.1 245.1 240.8 239.0 9,015.3 189.5             
2,304.6 244.1 239.5 237.9 9,373.3 190.2             
2,318.2 243.6 239.2 237.6 9,697.7 191.3             
2,318.6 244.1 239.2 237.6 10,002.3 192.5             
2,318.7 244.1 239.2 237.6 10,314.2 193.8             
2,324.7 243.5 238.9 237.4 10,610.8 195.0             
2,326.5 243.6 238.9 237.4 10,907.4 196.1             
2,326.8 243.6 238.9 237.4 11,183.5 197.2             
2,332.6 243.4 238.7 237.3 11,464.8 198.4             
2,374.2 242.4 237.4 236.3 11,746.0 199.6             
2,408.2 241.5 236.4 235.4 12,029.5 200.6             
2,409.9 241.4 236.4 235.4 12,308.5 201.6             
2,410.2 241.4 236.4 235.3 12,589.8 202.5             
2,416.6 241.3 236.1 235.2 12,865.9 203.2             
2,418.4 241.3 236.1 235.2                 
2,418.5 241.3 236.1 235.2                 
2,425.4 241.1 235.9 235.0                 
2,482.5 239.6 234.1 233.6                 
2,498.2 239.2 233.6 233.3                 
2,511.1 238.9 233.1 232.9                 
2,511.3 239.0 233.3 232.9                 
2,563.7 237.4 231.5 231.6                 
2,564.2 237.7 231.6 231.5                 
2,579.9 237.0 231.0 231.2                 
2,580.9 237.6 231.0 231.2                 
2,581.3 237.7 231.0 231.2                 
2,619.9 236.0 229.7 230.2                 
2,621.8 235.9 229.6 230.1                 
2,622.1 235.9 229.6 230.1                 
2,628.4 235.8 229.4 229.9                 
2,630.2 235.7 229.4 229.9                 
2,630.3 235.7 229.4 229.9                 
2,672.4 234.6 228.0 228.8                 
2,703.1 233.9 227.2 228.1                 
2,705.9 233.7 227.0 228.0                 
2,707.7 233.7 226.9 228.0                 
2,707.9 233.7 226.9 228.0                 
2,714.9 233.3 226.7 227.8                 
2,717.0 233.2 226.6 227.8                 
2,717.3 233.2 226.6 227.7                 
2,775.5 231.8 224.8 226.2                 



 

DISR - C. See 6 of 15 2013-07-29 
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2,793.1 231.3 224.3 225.8                 
2,794.3 231.3 224.2 225.8                 
2,794.6 231.3 224.1 225.8                 
2,800.8 231.1 224.1 225.6                 
2,802.5 231.2 224.0 225.6                 
2,802.8 231.2 224.0 225.6                 
2,809.1 230.8 223.7 225.4                 
2,866.7 229.3 222.1 224.1                 
2,883.1 228.9 221.6 223.7                 
2,885.1 228.8 221.4 223.6                 
2,885.3 228.8 221.4 223.6                 
2,894.0 228.5 221.1 223.4                 
2,896.4 228.5 221.0 223.3                 
2,896.9 228.5 221.0 223.3                 
2,907.3 228.1 220.7 223.1                 
2,954.0 226.9 219.3 221.9                 
2,973.1 226.4 218.8 221.5                 
2,973.3 226.3 218.8 221.4                 
2,980.1 226.2 218.5 221.2                 
2,982.1 226.1 218.4 221.2                 
3,006.9 225.5 217.7 220.6                 
3,009.2 225.3 217.7 220.5                 
3,020.1 225.1 217.4 220.2                 
3,049.5 224.3 216.5 219.6                 
3,113.2 222.6 214.6 217.9                 
3,113.7 222.6 214.6 217.8                 
3,115.4 222.5 214.5 218.0                 
3,115.7 222.5 214.5 217.8                 
3,123.5 222.4 214.2 217.7                 
3,138.2 221.9 213.9 217.3                 
3,139.9 221.9 213.8 217.3                 
3,163.6 221.3 213.2 216.7                 
3,203.2 220.2 212.1 215.8                 
3,205.1 220.2 212.0 215.7                 
3,207.0 220.2 211.9 215.7                 
3,213.6 219.9 211.7 215.5                 
3,215.5 219.8 211.7 215.5                 
3,215.8 219.8 211.7 215.5                 
3,241.0 219.2 211.0 214.9                 
3,265.5 218.7 210.3 214.3                 
3,293.2 218.0 209.7 213.7                 
3,299.9 217.8 209.4 213.5                 
3,301.8 217.8 209.4 213.4                 
3,302.2 217.7 209.3 213.4                 



 

DISR - C. See 7 of 15 2013-07-29 
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3,308.6 217.5 209.2 213.3                 
3,310.4 217.5 209.1 213.3                 
3,310.6 217.5 209.1 213.3                 
3,353.4 216.4 208.1 212.2                 
3,383.2 215.6 207.3 211.4                 
3,388.5 215.5 207.1 211.4                 
3,390.4 215.4 207.1 211.3                 
3,390.5 215.4 207.1 211.3                 
3,397.6 215.3 206.9 211.2                 
3,399.5 215.2 206.8 211.1                 
3,399.9 215.2 206.8 211.1                 
3,452.9 213.8 205.5 209.9                 
3,473.2 213.4 205.0 209.5                 
3,480.3 213.2 204.8 209.4                 
3,482.2 213.1 204.8 209.3                 
3,482.3 213.1 204.7 209.3                 
3,489.6 213.0 204.6 209.1                 
3,508.7 212.5 204.1 208.7                 
3,509.1 212.5 204.1 208.7                 
3,549.2 211.5 203.1 207.8                 
3,563.2 211.2 202.8 207.5                 
3,567.7 211.1 202.7 207.4                 
3,569.9 211.0 202.6 207.3                 
3,570.2 211.0 202.6 207.3                 
3,577.4 210.9 202.5 207.1                 
3,579.3 210.9 202.4 207.1                 
3,579.4 210.9 202.4 207.1                 
3,626.4 209.7 201.3 206.0                 
3,653.2 209.1 200.7 205.4                 
3,653.4 209.1 200.7 205.4                 
3,661.2 209.0 200.5 205.3                 
3,663.2 208.9 200.4 205.1                 
3,671.1 208.6 200.3 205.0                 
3,692.9 208.2 199.8 204.5                 
3,740.9 207.1 198.7 203.5                 
3,763.3 206.5 198.2 203.1                 
3,794.2 205.9 197.6 202.4                 
3,801.7 205.8 197.4 202.2                 
3,803.9 205.7 197.4 202.2                 
3,812.0 205.5 197.2 201.9                 
3,814.1 205.6 197.1 201.9                 
3,814.3 205.6 197.1 201.9                 
3,825.1 205.3 197.0 201.7                 
3,864.8 204.4 196.2 201.0                 
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3,884.2 204.0 195.7 200.5                 
3,885.3 203.9 195.4 200.4                 
3,887.6 203.8 195.5 200.4                 
3,888.1 203.8 195.5 200.4                 
3,895.9 203.7 195.4 200.2                 
3,898.1 203.7 195.4 200.2                 
3,898.2 203.7 195.4 200.2                 
3,950.0 202.6 194.4 199.2                 
3,974.2 202.1 194.0 198.6                 
3,981.8 201.9 193.8 198.4                 
3,984.1 201.9 193.7 198.4                 
3,984.2 201.9 193.7 198.4                 
3,992.8 201.6 193.6 198.2                 
4,015.5 201.2 193.2 197.8                 
4,016.0 201.1 193.2 197.8                 
4,057.9 200.4 192.4 196.9                 
4,064.2 200.3 192.3 196.8                 
4,068.4 200.2 192.2 196.7                 
4,070.7 200.2 192.2 196.7                 
4,070.9 200.2 192.2 196.7                 
4,079.6 199.9 192.0 196.5                 
4,082.0 199.9 192.0 196.4                 
4,082.5 199.9 192.0 196.4                 
4,147.9 198.7 190.8 195.1                 
4,154.3 198.5 190.7 195.1                 
4,158.7 198.4 190.5 195.0                 
4,161.1 198.3 190.5 195.0                 
4,161.3 198.3 190.5 194.9                 
4,170.2 198.2 190.3 194.8                 
4,172.7 198.1 190.3 194.7                 
4,173.2 198.1 190.3 194.7                 
4,240.2 196.9 189.2 193.5                 
4,244.3 196.8 189.1 193.3                 
4,251.3 196.7 189.0 193.2                 
4,253.8 196.6 188.9 193.1                 
4,253.9 196.6 188.9 193.2                 
4,263.1 196.5 188.8 193.0                 
4,265.6 196.4 188.7 192.9                 
4,266.2 196.4 188.7 192.9                 
4,334.9 195.1 187.6 191.7                 
4,335.6 195.1 187.6 191.7                 
4,337.0 195.1 187.5 191.6                 
4,337.4 195.1 187.5 191.6                 
4,348.8 194.9 187.4 191.3                 
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4,348.9 194.9 187.4 191.4                 
4,358.3 194.8 187.2 191.2                 
4,394.6 194.0 186.6 190.5                 
4,407.5 193.8 186.5 190.3                 
4,495.4 192.6 185.7 188.7                 
4,856.4 188.7 183.5 182.7                 
4,869.0 188.5 183.3 182.4                 
4,869.3 188.5 183.3 182.4                 
4,882.3 188.3 183.3 182.2                 
4,885.4 188.3 183.3 182.1                 
4,899.3 188.2 183.2 181.9                 
4,917.2 188.1 183.1 181.7                 
4,954.7 187.7 182.8 181.1                 
5,194.9 185.8 181.7 177.6                 
5,195.0 185.7 181.7 177.6                 
5,195.4 185.5 181.7 177.6                 
5,208.2 185.5 181.6 177.3                 
5,212.0 185.5 181.6 177.2                 
5,246.7 185.3 181.5 176.8                 
5,295.5 184.9 181.2 176.2                 
5,331.5 184.7 181.1 175.7                 
5,534.9 183.1 180.3 173.1                 
5,726.2 181.9 179.6 170.8                 
5,739.7 181.8 179.5 170.6                 
5,739.9 181.8 179.5 170.6                 
5,752.6 181.7 179.5 170.4                 
5,757.2 182.1 179.9 170.3                 
5,769.1 181.6 179.5 170.2                 
5,789.7 181.4 179.4 170.0                 
5,850.3 181.1 179.2 169.3                 
6,067.4 179.8 178.4 166.9                 
6,077.8 179.7 178.4 166.8                 
6,080.9 179.7 178.4 166.8                 
6,093.0 179.7 178.4 166.8                 
6,096.4 179.7 178.4 166.7                 
6,125.0 179.4 178.3 166.4                 
6,142.9 179.3 178.2 166.3                 
6,159.5 179.3 178.2 166.1                 
6,405.7 178.0 177.4 163.8                 
6,411.5 178.0 177.4 163.8                 
6,415.1 177.7 177.2 163.8                 
6,427.9 178.0 177.4 163.7                 
6,431.4 177.9 177.4 163.7                 
6,448.5 177.7 177.3 163.6                 
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6,464.9 177.8 177.3 163.5                 
6,511.1 177.5 177.2 163.1                 
6,736.6 176.4 176.6 161.3                 
6,750.2 176.4 176.6 161.2                 
6,751.0 176.4 176.6 161.2                 
6,767.1 176.3 176.6 161.1                 
6,767.4 176.3 176.6 161.1                 
6,780.9 176.2 176.6 161.0                 
6,798.1 176.3 176.6 160.9                 
6,816.3 176.0 176.5 160.7                 
7,063.1 175.1 176.0 159.1                 
7,065.1 175.1 175.8 159.1                 
7,079.0 175.0 175.8 159.0                 
7,082.9 174.7 175.6 158.9                 
7,096.9 174.8 175.8 158.9                 
7,101.6 174.8 175.8 158.9                 
7,118.6 174.8 175.7 158.7                 
7,134.1 174.8 175.7 158.7                 
7,384.4 173.8 175.2 157.3                 
7,392.6 173.7 175.2 157.3                 
7,393.4 173.7 175.2 157.3                 
7,407.1 173.7 175.2 157.2                 
7,411.1 173.6 175.1 157.1                 
7,425.6 173.6 175.1 157.0                 
7,448.0 173.6 175.1 157.0                 
7,501.4 173.3 175.1 156.8                 
7,717.7 172.6 174.6 155.7                 
7,727.7 172.6 174.5 155.7                 
7,731.9 172.6 174.6 155.7                 
7,732.7 172.6 174.6 155.7                 
7,746.8 172.6 174.5 155.7                 
7,751.0 172.6 174.5 155.7                 
7,767.1 172.5 174.5 155.5                 
7,789.8 172.5 174.5 155.5                 
8,046.4 171.8 174.0 154.7                 
8,222.7 171.4 173.8 154.2                 
8,222.8 171.4 173.9 154.2                 
8,222.8 171.4 173.9 154.2                 
8,271.4 171.3 173.8 154.1                 
8,271.4 171.3 173.8 154.2                 
8,280.6 171.3 173.8 154.2                 
8,280.6 171.3 173.8 154.1                 
8,320.4 171.1 173.8 154.1                 
8,329.7 171.1 173.8 154.1                 



 

DISR - C. See 11 of 15 2013-07-29 

Time 
(sec) 

CCD 
Chip 
(t15) 

CCD 
Lug 
(t09) 

Violet 
(t16) 

Time 
(sec) 

IR 
Chip 
(t08) 

Time 
(sec) 

Strap 
(t10) 

Optics 
(t11) 

Aux 
Board 
(t12) 

SH 
Box 
(t13) 

EA 
Box 
(t14) 

8,329.7 171.1 173.8 154.1                 
8,378.2 171.0 173.8 153.9                 
8,378.2 171.0 173.8 153.9                 
8,417.3 170.9 173.5 153.9                 
8,417.4 170.9 173.6 153.9                 
8,417.4 170.9 173.6 153.9                 
8,426.5 170.9 173.6 153.9                 
8,426.5 170.9 173.6 153.9                 
8,516.3 170.9 173.6 153.7                 
8,516.4 170.8 173.5 153.7                 
8,516.4 170.8 173.5 153.7                 
8,525.3 170.8 173.5 153.7                 
8,525.3 170.8 173.5 153.7                 
8,574.6 170.5 173.5 153.6                 
8,574.6 170.5 173.5 153.7                 
8,614.2 170.7 173.5 153.7                 
8,623.3 170.7 173.4 153.6                 
8,623.3 170.7 173.4 153.7                 
8,673.2 170.5 173.5 153.5                 
8,673.2 170.5 173.5 153.5                 
8,711.9 170.4 173.2 153.5                 
8,712.0 170.4 173.4 153.5                 
8,712.0 170.4 173.5 153.5                 
8,721.3 170.4 173.4 153.5                 
8,721.3 170.4 173.4 153.5                 
8,771.7 170.4 173.2 153.4                 
8,771.7 170.4 173.2 153.4                 
8,810.5 170.3 173.3 153.4                 
8,824.8 170.4 173.3 153.4                 
8,824.8 170.4 173.3 153.4                 
8,843.3 170.3 173.3 153.4                 
8,843.3 170.3 173.3 153.4                 
8,845.0 170.2 173.3 153.4                 
8,845.1 170.2 173.3 153.4                 
8,848.5 170.3 173.3 153.4                 
8,848.5 170.3 173.3 153.4                 
8,850.2 170.3 173.3 153.5                 
8,850.2 170.3 173.3 153.5                 
8,853.6 170.3 173.3 153.4                 
8,853.6 170.3 173.3 153.4                 
8,857.0 170.3 173.3 153.4                 
8,857.0 170.3 173.3 153.4                 
8,860.5 170.3 173.3 153.5                 
8,860.5 170.3 173.3 153.5                 
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8,863.9 170.3 173.3 153.4                 
8,863.9 170.3 173.3 153.4                 
8,867.3 170.3 173.3 153.4                 
8,867.3 170.3 173.3 153.4                 
8,869.0 170.2 173.3 153.4                 
8,869.0 170.2 173.3 153.4                 
8,872.4 170.2 173.3 153.4                 
8,872.5 170.2 173.3 153.4                 
8,873.6 170.3 173.3 153.4                 
8,873.6 170.3 173.3 153.4                 
8,876.2 170.2 173.3 153.4                 
8,876.3 170.2 173.3 153.4                 
8,879.2 170.2 173.3 153.4                 
8,879.3 170.2 173.3 153.4                 
8,880.4 170.2 173.3 153.4                 
8,883.4 170.1 173.3 153.5                 
8,883.4 170.1 173.3 153.4                 
8,888.4 170.3 173.3 153.4                 
8,888.4 170.3 173.3 153.5                 
8,891.2 170.3 173.3 153.5                 
8,891.3 170.3 173.3 153.4                 
8,893.1 170.2 173.3 153.4                 
8,893.1 170.2 173.3 153.4                 
8,895.4 170.2 173.3 153.5                 
8,895.4 170.2 173.3 153.5                 
8,900.6 170.2 173.3 153.4                 
8,900.6 170.2 173.3 153.5                 
8,909.8 170.2 173.3 153.5                 
8,909.8 170.2 173.3 153.5                 
8,914.6 170.2 173.3 153.6                 
8,914.6 170.2 173.3 153.6                 
8,915.8 170.2 173.3 153.5                 
8,915.8 170.2 173.3 153.5                 
8,918.0 170.2 173.3 153.5                 
8,918.0 170.2 173.3 153.6                 
8,923.6 170.2 173.3 153.6                 
8,923.7 170.2 173.3 153.6                 
8,931.6 170.2 173.3 153.7                 
8,931.6 170.2 173.3 153.7                 
8,941.6 170.2 173.3 153.7                 
8,941.6 170.2 173.3 153.7                 
8,949.8 170.2 173.3 153.8                 
8,949.8 170.2 173.3 153.8                 
8,958.8 170.2 173.3 153.9                 
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8,958.8 170.2 173.3 153.9                 
8,967.0 170.2 173.3 154.0                 
8,967.0 170.2 173.3 154.1                 
8,975.3 170.2 173.2 154.1                 
8,975.4 170.2 173.2 154.2                 
8,975.4 170.2 173.2 154.2                 
8,983.7 170.2 173.2 154.2                 
8,983.7 170.2 173.2 154.2                 
8,992.0 170.2 173.2 154.3                 
8,992.0 170.2 173.2 154.3                 
9,000.3 170.0 173.2 154.5                 
9,000.3 170.0 173.2 154.5                 
9,030.1 170.1 173.2 154.9                 
9,030.4 170.1 173.2 154.9                 
9,050.9 170.2 173.3 155.3                 
9,051.7 170.2 173.3 155.3                 
9,066.8 170.2 173.3 155.6                 
9,087.3 170.2 173.3 155.9                 
9,129.4 170.2 173.4 156.7                 
9,370.3 170.9 173.8 161.1                 
9,373.7 170.9 173.8 161.1                 
9,378.2 170.7 173.5 161.2                 
9,394.1 170.9 173.8 161.5                 
9,398.6 170.7 173.6 161.5                 
9,419.9 170.9 173.8 162.0                 
9,439.2 171.0 173.9 162.3                 
9,456.7 171.1 174.0 162.6                 
9,690.7 172.1 174.6 166.4                 
9,700.9 172.0 174.6 166.6                 
9,705.5 172.1 174.8 166.6                 
9,721.4 172.2 174.7 166.9                 
9,725.6 172.3 174.7 166.9                 
9,725.9 172.3 174.7 166.9                 
9,783.9 172.5 174.9 167.8                 
9,788.1 172.5 174.9 167.9                 

10,001.4 173.5 175.6 170.7                 
10,012.0 173.5 175.6 170.8                 
10,012.3 173.5 175.6 170.9                 
10,029.4 173.6 175.7 171.1                 
10,032.7 173.4 175.5 171.1                 
10,048.7 173.7 175.7 171.3                 
10,069.1 173.8 175.8 171.6                 
10,074.5 173.8 175.8 171.6                 
10,311.4 175.1 176.4 174.3                 
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10,314.6 174.9 176.3 174.3                 
10,319.1 175.5 176.8 174.3                 
10,335.0 174.9 176.4 174.5                 
10,339.5 175.0 176.5 174.5                 
10,360.8 175.2 176.5 174.8                 
10,397.6 175.3 176.7 175.2                 
10,421.0 175.4 176.7 175.5                 
10,609.5 176.3 177.1 177.1                 
10,621.4 176.3 177.1 177.1                 
10,625.9 176.3 177.1 177.2                 
10,643.0 176.4 177.2 177.3                 
10,646.3 176.5 177.2 177.4                 
10,667.1 176.5 177.3 177.5                 
10,688.1 176.5 177.3 177.7                 
10,723.7 176.8 177.5 178.0                 
10,904.5 177.5 177.9 179.3                 
10,907.8 177.5 177.9 179.3                 
10,912.3 177.8 178.3 179.4                 
10,928.2 177.5 177.9 179.4                 
10,932.7 177.5 177.9 179.5                 
10,952.9 177.6 178.0 179.5                 
10,970.3 177.8 178.2 179.7                 
10,974.5 177.9 178.1 179.8                 
11,182.0 178.7 179.1 181.2                 
11,194.1 178.7 179.2 181.3                 
11,198.6 178.8 179.2 181.3                 
11,215.8 178.8 179.2 181.5                 
11,219.1 178.7 179.2 181.5                 
11,239.8 179.0 179.3 181.6                 
11,296.4 179.2 179.6 181.9                 
11,301.7 179.3 179.6 182.0                 
11,462.6 180.1 180.1 182.8                 
11,464.6 180.2 180.5 182.8                 
11,480.5 180.2 180.3 183.0                 
11,485.0 180.1 180.2 183.0                 
11,500.9 180.2 180.3 183.1                 
11,506.3 180.2 180.3 183.1                 
11,543.0 180.4 180.4 183.3                 
11,566.5 180.4 180.6 183.5                 
11,744.2 181.2 181.2 184.4                 
11,746.4 181.4 181.2 184.4                 
11,750.9 181.1 181.1 184.4                 
11,771.0 181.4 181.4 184.5                 
11,771.3 181.4 181.4 184.5                 
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11,788.5 181.4 181.4 184.7                 
11,792.6 181.4 181.5 184.7                 
11,807.8 181.5 181.5 184.7                 
12,307.2 183.3 183.2 186.8                 
12,319.1 183.4 183.2 186.8                 
12,323.6 183.3 183.1 186.8                 
12,339.6 183.6 183.3 186.8                 
12,344.1 183.5 183.3 186.9                 
12,361.2 183.5 183.3 187.0                 
12,365.4 183.5 183.3 187.0                 
12,384.7 183.6 183.4 187.0                 
12,588.4 184.2 184.0 187.7                 
12,589.6 184.7 184.0 187.6                 
12,589.7 184.7 184.0 187.6                 
12,605.5 184.3 184.1 187.7                 
12,610.0 185.2 184.9 187.7                 
12,625.9 184.3 184.1 187.8                 
12,647.6 184.5 184.1 187.8                 
12,651.7 184.4 184.1 187.8                 
12,864.9 184.9 184.7 188.5                 
12,875.6 185.1 184.7 188.5                 
12,875.9 185.1 184.7 188.6                 
12,893.0 185.1 184.7 188.6                 
12,896.3 185.0 184.7 188.6                 
12,912.3 185.1 184.7 188.7                 
12,932.8 185.2 184.8 188.7                 
12,938.1 185.2 184.8 188.7                 

 



 

DISR - C. See 1 of 5 9/28/2012 

Appendix 39 - Column Headers for Visible Spectrometer Derived Data Products 
 
The Visible Spectrometer data in the Derived Data Products directory of the PDS 
(hpdisr_0001\DATA\DERIVED_DATA_PRODUCTS) is somewhat difficult to use because the 
table columns (in the .TAB file) have no headers.  To alliveate this problem we hereby supply 
the column headers for those two files (ULVS_DDP.TAB & DLVS_DDP.TAB) 
 
Here is a brief description of the column abbreviations: 
seq - Sequence number of the dataset, corresponds to ID number in PDS spectra file name. 
cycle - Descent cycle corresponding to the measurement (see Appendix 6). 
mtime - Mission time at the start of the measurement in seconds after parachute deploy (T0) 
altitude - Altitude above Titan's surface in km 
ccdtemp - Temperature of the CCD chip at the start of the measurement in deg K. 
opttemp - Temperature of the optical bench at the start of the observation in deg K. 
azact - The azimuth at start of observation relative to sun in degrees CCW, viewed from above. 
exptime - exposure time of the measurement in seconds. 
col - Number of columns in the dataset (DLVS). 
ZA - Zenith angle of observation in degrees (DLVS). 
  
 

ULVS Intensities  DLVS Intensities 

Column 
Column 
Heading Pixel  Column 

Column 
Heading Pixel 

1 seq   1 col  
2 cycle   2 seq  
3 mtime   3 cycle  
4 altitude   4 mtime  
5 ccdtemp   5 altitude  
6 opttemp   6 ccdtemp  
7 azact   7 opttemp  
8 exptime   8 azact  
9 976.6593 0  9 ZA  

10 974.3501 1  10 exptime  
11 972.0389 2  11 976.6593 0 
12 969.7256 3  12 974.3501 1 
13 967.4104 4  13 972.0389 2 
14 965.0931 5  14 969.7256 3 
15 962.7738 6  15 967.4104 4 
16 960.4525 7  16 965.0931 5 
17 958.1292 8  17 962.7738 6 
18 955.8038 9  18 960.4525 7 
19 953.4764 10  19 958.1292 8 
20 951.1470 11  20 955.8038 9 
21 948.8156 12  21 953.4764 10 
22 946.4822 13  22 951.1470 11 
23 944.1467 14  23 948.8156 12 
24 941.8092 15  24 946.4822 13 
25 939.4697 16  25 944.1467 14 
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26 937.1282 17  26 941.8092 15 
27 934.7847 18  27 939.4697 16 
28 932.4390 19  28 937.1282 17 
29 930.0915 20  29 934.7847 18 
30 927.7419 21  30 932.4390 19 
31 925.3903 22  31 930.0915 20 
32 923.0366 23  32 927.7419 21 
33 920.6810 24  33 925.3903 22 
34 918.3232 25  34 923.0366 23 
35 915.9636 26  35 920.6810 24 
36 913.6019 27  36 918.3232 25 
37 911.2380 28  37 915.9636 26 
38 908.8723 29  38 913.6019 27 
39 906.5046 30  39 911.2380 28 
40 904.1347 31  40 908.8723 29 
41 901.7629 32  41 906.5046 30 
42 899.3891 33  42 904.1347 31 
43 897.0132 34  43 901.7629 32 
44 894.6353 35  44 899.3891 33 
45 892.2554 36  45 897.0132 34 
46 889.8734 37  46 894.6353 35 
47 887.4895 38  47 892.2554 36 
48 885.1036 39  48 889.8734 37 
49 882.7155 40  49 887.4895 38 
50 880.3256 41  50 885.1036 39 
51 877.9335 42  51 882.7155 40 
52 875.5394 43  52 880.3256 41 
53 873.1434 44  53 877.9335 42 
54 870.7453 45  54 875.5394 43 
55 868.3452 46  55 873.1434 44 
56 865.9431 47  56 870.7453 45 
57 863.5389 48  57 868.3452 46 
58 861.1327 49  58 865.9431 47 
59 858.7245 50  59 863.5389 48 
60 856.3143 51  60 861.1327 49 
61 853.9021 52  61 858.7245 50 
62 851.4879 53  62 856.3143 51 
63 849.0716 54  63 853.9021 52 
64 846.6533 55  64 851.4879 53 
65 844.2330 56  65 849.0716 54 
66 841.8106 57  66 846.6533 55 
67 839.3862 58  67 844.2330 56 
68 836.9599 59  68 841.8106 57 
69 834.5315 60  69 839.3862 58 
70 832.1011 61  70 836.9599 59 
71 829.6686 62  71 834.5315 60 
72 827.2341 63  72 832.1011 61 
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73 824.7977 64  73 829.6686 62 
74 822.3592 65  74 827.2341 63 
75 819.9186 66  75 824.7977 64 
76 817.4761 67  76 822.3592 65 
77 815.0316 68  77 819.9186 66 
78 812.5850 69  78 817.4761 67 
79 810.1364 70  79 815.0316 68 
80 807.6857 71  80 812.5850 69 
81 805.2331 72  81 810.1364 70 
82 802.7784 73  82 807.6857 71 
83 800.3218 74  83 805.2331 72 
84 797.8631 75  84 802.7784 73 
85 795.4023 76  85 800.3218 74 
86 792.9396 77  86 797.8631 75 
87 790.4749 78  87 795.4023 76 
88 788.0081 79  88 792.9396 77 
89 785.5392 80  89 790.4749 78 
90 783.0684 81  90 788.0081 79 
91 780.5956 82  91 785.5392 80 
92 778.1207 83  92 783.0684 81 
93 775.6439 84  93 780.5956 82 
94 773.1650 85  94 778.1207 83 
95 770.6840 86  95 775.6439 84 
96 768.2010 87  96 773.1650 85 
97 765.7161 88  97 770.6840 86 
98 763.2291 89  98 768.2010 87 
99 760.7401 90  99 765.7161 88 

100 758.2491 91  100 763.2291 89 
101 755.7560 92  101 760.7401 90 
102 753.2610 93  102 758.2491 91 
103 750.7639 94  103 755.7560 92 
104 748.2648 95  104 753.2610 93 
105 745.7637 96  105 750.7639 94 
106 743.2606 97  106 748.2648 95 
107 740.7553 98  107 745.7637 96 
108 738.2482 99  108 743.2606 97 
109 735.7390 100  109 740.7553 98 
110 733.2277 101  110 738.2482 99 
111 730.7145 102  111 735.7390 100 
112 728.1992 103  112 733.2277 101 
113 725.6819 104  113 730.7145 102 
114 723.1626 105  114 728.1992 103 
115 720.6413 106  115 725.6819 104 
116 718.1179 107  116 723.1626 105 
117 715.5925 108  117 720.6413 106 
118 713.0652 109  118 718.1179 107 
119 710.5357 110  119 715.5925 108 
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120 708.0043 111  120 713.0652 109 
121 705.4709 112  121 710.5357 110 
122 702.9354 113  122 708.0043 111 
123 700.3979 114  123 705.4709 112 
124 697.8584 115  124 702.9354 113 
125 695.3168 116  125 700.3979 114 
126 692.7733 117  126 697.8584 115 
127 690.2277 118  127 695.3168 116 
128 687.6801 119  128 692.7733 117 
129 685.1305 120  129 690.2277 118 
130 682.5789 121  130 687.6801 119 
131 680.0252 122  131 685.1305 120 
132 677.4695 123  132 682.5789 121 
133 674.9119 124  133 680.0252 122 
134 672.3521 125  134 677.4695 123 
135 669.7903 126  135 674.9119 124 
136 667.2266 127  136 672.3521 125 
137 664.6608 128  137 669.7903 126 
138 662.0930 129  138 667.2266 127 
139 659.5233 130  139 664.6608 128 
140 656.9514 131  140 662.0930 129 
141 654.3774 132  141 659.5233 130 
142 651.8017 133  142 656.9514 131 
143 649.2238 134  143 654.3774 132 
144 646.6438 135  144 651.8017 133 
145 644.0618 136  145 649.2238 134 
146 641.4779 137  146 646.6438 135 
147 638.8919 138  147 644.0618 136 
148 636.3039 139  148 641.4779 137 
149 633.7139 140  149 638.8919 138 
150 631.1218 141  150 636.3039 139 
151 628.5278 142  151 633.7139 140 
152 625.9317 143  152 631.1218 141 
153 623.3336 144  153 628.5278 142 
154 620.7335 145  154 625.9317 143 
155 618.1313 146  155 623.3336 144 
156 615.5272 147  156 620.7335 145 
157 612.9210 148  157 618.1313 146 
158 610.3128 149  158 615.5272 147 
159 607.7025 150  159 612.9210 148 
160 605.0903 151  160 610.3128 149 
161 602.4761 152  161 607.7025 150 
162 599.8597 153  162 605.0903 151 
163 597.2415 154  163 602.4761 152 
164 594.6212 155  164 599.8597 153 
165 591.9988 156  165 597.2415 154 
166 589.3744 157  166 594.6212 155 
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167 586.7480 158  167 591.9988 156 
168 584.1196 159  168 589.3744 157 
169 581.4892 160  169 586.7480 158 
170 578.8568 161  170 584.1196 159 
171 576.2222 162  171 581.4892 160 
172 573.5858 163  172 578.8568 161 
173 570.9473 164  173 576.2222 162 
174 568.3067 165  174 573.5858 163 
175 565.6642 166  175 570.9473 164 
176 563.0197 167  176 568.3067 165 
177 560.3730 168  177 565.6642 166 
178 557.7244 169  178 563.0197 167 
179 555.0738 170  179 560.3730 168 
180 552.4211 171  180 557.7244 169 
181 549.7665 172  181 555.0738 170 
182 547.1098 173  182 552.4211 171 
183 544.4510 174  183 549.7665 172 
184 541.7903 175  184 547.1098 173 
185 539.1276 176  185 544.4510 174 
186 536.4628 177  186 541.7903 175 
187 533.7960 178  187 539.1276 176 
188 531.1272 179  188 536.4628 177 
189 528.4563 180  189 533.7960 178 
190 525.7835 181  190 531.1272 179 
191 523.1086 182  191 528.4563 180 
192 520.4317 183  192 525.7835 181 
193 517.7528 184  193 523.1086 182 
194 515.0719 185  194 520.4317 183 
195 512.3889 186  195 517.7528 184 
196 509.7039 187  196 515.0719 185 
197 507.0170 188  197 512.3889 186 
198 504.3279 189  198 509.7039 187 
199 501.6368 190  199 507.0170 188 
200 498.9438 191  200 504.3279 189 
201 496.2487 192  201 501.6368 190 
202 493.5516 193  202 498.9438 191 
203 490.8525 194  203 496.2487 192 
204 488.1514 195  204 493.5516 193 
205 485.4482 196  205 490.8525 194 
206 482.7431 197  206 488.1514 195 
207 480.0358 198  207 485.4482 196 
208 477.3266 199  208 482.7431 197 

    209 480.0358 198 
    210 477.3266 199 
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Appendix 40 - Visible Spectrometer Data Summary List 
 
The following table presents information about the DISR Visible Spectrometer (ULVS & DLVS) datasets (hpdisr_0001\DATA\VISIBLE).  
Red font data are the calibration cycles, and blue font data are Spectrophotometric & Near-Surface data. 
 
Column: 
1 Visible Spectrometer dataset number, corresponding to the number in the archive's dataset name (i.e. VISIBLE_0001...) 
2 Mission time in seconds after parachute deploy (T0) that the exposure started. 
3 Temperature of the CCD chip in degrees Kelvin. 
4 Type of exposure, Upward Looking (ULVS) or Downward Looking (DLVS). 
5 Exposure time of the measurement in milliseconds. 
6 Number of columns (spatial elements) retuned in the dataset. 
7 Mean value of the returned data in Data Numbers (DN), includes on-board summing, if applicable. 
8 Maximum value in the returned in DN. 
9 Mean value of the pixel array, after adjusting for summing in DN. 
10 Maximum value of the pixel array in DN.  If this value is 4095 some data is saturated.  If near 4095 some pixels may be saturated. 
11 Saturation Flag noting some pixels in the array are saturated.   
12 Status of the calibration and surface lamps during the observation.  The order is cal1, cal2, cal3, SSL.    
13 Altitude at the start of the observation based on the DTWG's 2011 descent profile. 
14 Vertical resolution of the pixel near 50° nadir angle (top of array) in kilometers (for DLVS). 
15 Vertical resolution of the pixel near 10° nadir angle (bottom of array) in kilometers (for DLVS). 
16 Horizontal Extent of the pixel near 50° nadir angle.  Does not include exposure smearing or tipping (for DLVS). 
17 Horizontal Extent of the pixel near 10° nadir angle.  Does not include exposure smearing or tipping (for DLVS). 
 
 
   1    2 3 4  5  6 7 8 9  10  11 12   13  14  15   16  17 
 Vertical Resolution Horizontal Extent 
Vis # Time 

(sec) 
Temp 

(K) 
Type Exp. 

(ms) 
# 

Col's 
Summed       

Mean         Max 
Per-Column  

Mean       Max. 
* Lamp Altitude 

(km) 
50º Nadir 

(km) 
10º Nadir 

(km) 
50º Nadir 

(km) 
10º Nadir 

(km) 
1 143.0 258.6 DLVS 298.5 10 957.8 2158 478.9 1079  0000 142.80 11.59 5.174 16.34 9.449 
2 146.0 258.7 DLVS 298.5 10 959.7 2160 479.8 1080  0000 142.66 11.58 5.169 16.32 9.439 
3 148.9 258.7 ULVS 137 2 418.1 722 104.5 180  0000 142.53     
4 156.9 258.7 DLVS 298.5 10 977.5 2217 488.7 1108  0000 142.14 11.53 5.150 16.26 9.405 
5 168.9 258.9 DLVS 298.5 10 957.9 2179 478.9 1089  0000 141.49 11.48 5.126 16.19 9.362 
6 179.7 258.9 DLVS 298.5 10 902.0 2024 451.0 1012  0000 140.90 11.43 5.105 16.12 9.323 
7 182.4 259 ULVS 497.5 2 286.0 517 71.5 129  0000 140.75     
8 201.5 259.1 DLVS 298.5 10 938.8 2159 469.4 1079  0000 139.82 11.35 5.066 16.00 9.251 
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Vis # Time 
(sec) 

Temp 
(K) 

Type Exp. 
(ms) 

# 
Col's 

Summed       
Mean         Max 

Per-Column  
Mean       Max. 

* Lamp Altitude 
(km) 

50º Nadir 
(km) 

10º Nadir 
(km) 

50º Nadir 
(km) 

10º Nadir 
(km) 

9 204.2 259.1 DLVS 298.5 10 922.0 2114 461.0 1057  0000 139.69 11.33 5.061 15.98 9.243 
10 207.8 259.2 ULVS 497.5 2 314.3 568 78.6 142  0000 139.51     
11 216.1 259.2 DLVS 298.5 10 957.4 2228 478.7 1114  0000 139.11 11.29 5.040 15.91 9.205 
12 229.4 259.3 DLVS 298.5 10 894.7 2011 447.3 1005  0000 138.44 11.23 5.016 15.84 9.160 
13 236.3 259.5 ULVS 497.5 2 693.9 1250 173.5 312  0000 138.12     
14 242.7 259.5 ULVS 373 2 252.2 444 63.1 111  0000 137.82     
15 255.4 259.5 DLVS 298.5 10 901.3 2033 450.6 1016  0000 137.20 11.13 4.971 15.70 9.078 
16 261.7 259.5 DLVS 298.5 10 893.8 2013 446.9 1006  0000 136.89 11.11 4.960 15.66 9.058 
17 279.1 259.7 DLVS 425.5 10 1305.7 2960 652.9 1480  0000 136.07 11.04 4.930 15.57 9.003 
18 283.1 259.7 ULVS 266.5 2 396.9 686 99.2 171  0000 135.88     
19 284.4 259.7 DLVS 582 10 1726.9 3964 863.4 1982  0000 135.82 11.02 4.921 15.54 8.987 
20 298.1 259.7 ULVS 970 2 2073.5 3779 518.4 944  0000 135.19     
21 305.3 259.7 DLVS 650 10 1933.4 4402 966.7 2201  0000 134.86 10.94 4.886 15.43 8.923 
22 308.8 259.7 DLVS 650 10 1995.0 4529 997.5 2264  0000 134.70 10.93 4.880 15.41 8.913 
23 319.7 259.8 DLVS 650 10 2062.1 4873 1031.0 2436  0000 134.21 10.89 4.862 15.35 8.880 
24 330.6 259.8 ULVS 1218 2 749.4 1417 187.4 354  0000 133.66     
25 332.3 260 DLVS 650 10 2018.0 4628 1009.0 2314  0000 133.57 10.84 4.839 15.28 8.838 
26 342.9 260 DLVS 650 10 2041.3 4787 1020.6 2393  0000 133.09 10.80 4.822 15.23 8.806 
27 353.5 260 ULVS 913.5 2 750.6 1405 187.6 351  0000 132.61     
28 355.4 260 DLVS 650 10 1952.3 4433 976.1 2216  0000 132.52 10.75 4.801 15.16 8.768 
29 366.9 260.1 DLVS 650 10 1951.6 4477 975.8 2238  0000 131.97 10.71 4.781 15.10 8.732 
30 379.5 260.1 ULVS 1218 2 4884.5 8928 1221.1 2232  0000 131.46     
31 382.2 260.1 DLVS 650 10 1887.0 4276 943.5 2138  0000 131.33 10.66 4.758 15.02 8.690 
32 390.3 260.2 DLVS 650 10 1919.4 4386 959.7 2193  0000 130.95 10.63 4.744 14.98 8.665 
33 400.5 260.2 DLVS 650 10 1915.6 4351 957.8 2175  0000 130.48 10.59 4.727 14.93 8.634 
34 430.1 260.2 DLVS 650 10 2069.9 4761 1035.0 2380  0000 129.24 10.49 4.682 14.79 8.551 
35 436.6 260.2 ULVS 382 2 266.9 468 66.7 117  0000 128.96     
36 437.5 260.2 DLVS 650 5 3988.2 9059 997.0 2264  0000 128.92 10.46 4.671 14.75 8.530 
37 445.6 260.2 ULVS 1205.5 2 2356.9 4323 589.2 1080  0000 128.56     
38 448.2 260.2 ULVS 1389 2 3516.0 6414 879.0 1603  0000 128.45     
39 459.2 260.2 ULVS 1389 2 2164.8 3994 541.2 998  0000 127.98     
40 474.4 260.3 DLVS 650 5 3924.6 8937 981.2 2234  0000 127.36 10.33 4.614 14.57 8.427 
41 479.4 260.3 DLVS 650 5 3832.0 8680 958.0 2170  0000 127.15 10.32 4.606 14.55 8.413 
42 484.8 260.4 DLVS 650 5 3742.0 8468 935.5 2117  0000 126.92 10.30 4.598 14.52 8.398 
43 495.7 260.4 DLVS 650 5 4115.1 9362 1028.8 2340  0000 126.44 10.26 4.581 14.47 8.366 
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Vis # Time 
(sec) 

Temp 
(K) 

Type Exp. 
(ms) 

# 
Col's 

Summed       
Mean         Max 

Per-Column  
Mean       Max. 

* Lamp Altitude 
(km) 

50º Nadir 
(km) 

10º Nadir 
(km) 

50º Nadir 
(km) 

10º Nadir 
(km) 

44 501.3 260.4 DLVS 650 5 3957.8 9078 989.4 2269  0000 126.21 10.24 4.572 14.44 8.351 
45 519.4 260.4 ULVS 1190.5 2 745.0 1411 186.3 352  0000 125.46     
46 523.6 260.4 ULVS 573 2 377.4 693 94.4 173  0000 125.28     
47 536.7 260.4 ULVS 2083.5 2 1210.5 2369 302.6 592  0000 124.76     
48 541.0 260.4 ULVS 1957 2 1131.9 2208 283.0 552  0000 124.60     
49 557.3 260.4 ULVS 2083.5 2 1244.5 2399 311.1 599  0000 123.95     
50 565.5 260.4 DLVS 627.5 5 3933.3 8993 983.3 2248  0000 123.62 10.03 4.479 14.14 8.179 
51 572.6 260.4 DLVS 616 5 3830.7 8803 957.7 2200  0000 123.33 10.01 4.468 14.11 8.160 
52 588.4 260.6 DLVS 639.5 5 3755.6 8581 938.9 2145  0000 122.72 9.958 4.446 14.04 8.120 
53 596.0 260.6 DLVS 653.5 5 3907.4 8938 976.9 2234  0000 122.42 9.933 4.435 14.00 8.100 
54 629.9 260.4 DLVS 631 5 3622.9 8190 905.7 2047  0000 121.06 9.823 4.386 13.85 8.010 
55 652.0 260.4 DLVS 666.5 5 3921.1 9005 980.3 2251  0000 120.23 9.755 4.356 13.75 7.955 
56 698.8 260.6 ULVS 1562.5 2 980.6 1916 245.1 479  0000 118.44     
57 714.4 260.6 ULVS 9.5 2 5356.9 12315 1339.2 3078  1110 117.87     
58 723.7 260.6 DLVS 23.5 10 2023.6 6110 1011.8 3055  1110 117.53 9.537 4.258 13.45 7.777 
59 781.0 260.4 ULVS 9.5 2 69.5 85 17.4 21  0000 115.47     
60 804.7 260.4 DLVS 23.5 10 93.9 185 47.0 92  0000 114.59 9.298 4.151 13.11 7.582 
61 805.0 260.2 ULVS 0 2 51.2 68 12.8 17  0000 114.58     
62 807.7 260.2 DLVS 0 10 25.9 37 13.0 18  0000 114.48 9.289 4.148 13.10 7.575 
63 822.1 260.3 ULVS 9.5 2 5365.4 12356 1341.4 3089  1110 113.99     
64 828.2 260.4 DLVS 23.5 10 2026.8 6115 1013.4 3057  1110 113.79 9.233 4.123 13.02 7.529 
65 830.3 260.4 DLVS 610.5 10 1816.4 4188 908.2 2094  0000 113.72 9.228 4.120 13.01 7.525 
66 833.6 260.4 ULVS 1306.5 2 4626.0 8494 1156.5 2123  0000 113.60     
67 836.1 260.3 DLVS 644 10 1831.1 4304 915.6 2152  0000 113.52 9.211 4.113 12.99 7.511 
68 845.5 260.4 DLVS 618 10 1717.5 3959 858.7 1979  0000 113.18 9.183 4.100 12.95 7.488 
69 849.3 260.4 ULVS 1366 2 818.3 1587 204.6 396  0000 113.04     
70 859.6 260.4 ULVS 1024 2 1407.8 2613 352.0 653  0000 112.68     
71 867.0 260.4 DLVS 646.5 10 1778.9 4093 889.5 2046  0000 112.43 9.123 4.073 12.86 7.439 
72 870.2 260.3 ULVS 1366 2 809.1 1595 202.3 398  0000 112.32     
73 872.7 260.3 DLVS 649.5 10 1911.5 4428 955.7 2214  0000 112.24 9.108 4.067 12.84 7.427 
74 882.0 260.3 DLVS 603 10 1863.5 4517 931.7 2258  0000 111.94 9.083 4.056 12.81 7.407 
75 892.8 260.3 DLVS 613 10 1825.1 4232 912.5 2116  0000 111.58 9.053 4.042 12.76 7.383 
76 905.8 260.3 ULVS 375.5 2 813.0 1468 203.2 367  0000 111.07     
77 906.6 260.3 DLVS 632.5 10 2032.6 4746 1016.3 2373  0000 111.04 9.010 4.023 12.70 7.347 
78 916.6 260.3 DLVS 628 10 1796.0 4175 898.0 2087  0000 110.64 8.977 4.008 12.66 7.321 
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Vis # Time 
(sec) 

Temp 
(K) 

Type Exp. 
(ms) 

# 
Col's 

Summed       
Mean         Max 

Per-Column  
Mean       Max. 

* Lamp Altitude 
(km) 

50º Nadir 
(km) 

10º Nadir 
(km) 

50º Nadir 
(km) 

10º Nadir 
(km) 

79 927.9 260.2 DLVS 610.5 10 1830.0 4267 915.0 2133  0000 110.11 8.934 3.989 12.60 7.285 
80 940.2 260.3 DLVS 649.5 10 1941.6 4665 970.8 2332  0000 109.42 8.879 3.964 12.52 7.240 
81 954.8 260.2 DLVS 605.5 10 1792.8 4340 896.4 2170  0000 108.50 8.804 3.931 12.41 7.179 
82 961.0 260.2 ULVS 254.5 2 199.4 345 49.9 86  0000 108.09     
83 964.3 260.1 DLVS 555.5 5 3131.0 7179 782.8 1794  0000 107.88 8.754 3.908 12.34 7.138 
84 974.2 260.2 ULVS 877 2 557.2 1079 139.3 269  0000 107.16     
85 981.9 260.1 DLVS 411 5 2380.9 5580 595.2 1395  0000 106.59 8.649 3.862 12.19 7.053 
86 989.9 260.1 DLVS 411 5 2329.8 5363 582.5 1340  0000 106.01 8.602 3.841 12.13 7.014 
87 991.7 260.2 ULVS 685 2 1799.0 3280 449.8 820  0000 105.89     
88 998.3 260.1 DLVS 405.5 5 2345.8 5452 586.5 1363  0000 105.40 8.552 3.819 12.06 6.974 
89 999.4 260.2 ULVS 676 2 450.1 854 112.5 213  0000 105.33     
90 1000.3 260.1 DLVS 405.5 5 2377.5 5482 594.4 1370  0000 105.26 8.541 3.813 12.04 6.964 
91 1016.0 260 DLVS 351.5 5 2003.8 4667 500.9 1166  0000 104.10 8.447 3.772 11.91 6.888 
92 1028.6 260 ULVS 439 2 371.3 693 92.8 173  0000 103.17     
93 1051.6 260 ULVS 163.5 2 147.0 244 36.7 61  0000 101.51     
94 1052.1 260 DLVS 357 5 2041.8 4725 510.4 1181  0000 101.47 8.234 3.676 11.61 6.714 
95 1065.5 259.8 ULVS 595 2 1150.6 2111 287.6 527  0000 100.50     
96 1066.6 260 ULVS 595 2 1157.6 2126 289.4 531  0000 100.42     
97 1067.4 260 DLVS 357 5 1966.5 4551 491.6 1137  0000 100.36 8.143 3.636 11.48 6.640 
98 1069.0 260 DLVS 357 5 2015.5 4711 503.9 1177  0000 100.24 8.134 3.632 11.47 6.633 
99 1070.5 260 ULVS 595 2 399.2 762 99.8 190  0000 100.14     

100 1073.9 259.8 DLVS 357 5 1971.7 4593 492.9 1148  0000 99.90 8.106 3.619 11.43 6.610 
101 1086.5 259.8 DLVS 276 5 1581.0 3664 395.2 916  0000 99.03 8.035 3.588 11.33 6.552 
102 1091.2 260 DLVS 276 5 1612.0 3855 403.0 963  0000 98.71 8.009 3.576 11.29 6.531 
103 1100.4 259.7 ULVS 345 2 732.4 1329 183.1 332  0000 98.08     
104 1138.2 259.7 ULVS 450.5 2 1101.7 2002 275.4 500  0000 95.56     
105 1142.2 259.7 ULVS 450.5 2 330.4 613 82.6 153  0000 95.30     
106 1143.4 259.7 ULVS 124 2 123.1 196 30.8 49  0000 95.22     
107 1147.1 259.7 ULVS 450.5 2 967.6 1760 241.9 440  0000 94.98     
108 1152.8 259.7 DLVS 270 5 1508.2 3528 377.0 882  0000 94.61 7.677 3.428 10.82 6.260 
109 1157.1 259.6 DLVS 256.5 5 1383.2 3190 345.8 797  0000 94.34 7.655 3.418 10.79 6.242 
110 1158.3 259.6 DLVS 256.5 5 1389.0 3239 347.2 809  0000 94.25 7.648 3.415 10.78 6.236 
111 1159.6 259.6 DLVS 256.5 5 1382.2 3177 345.5 794  0000 94.17 7.641 3.412 10.77 6.231 
112 1168.1 259.6 DLVS 249 5 1441.3 3502 360.3 875  0000 93.65 7.599 3.393 10.71 6.196 
113 1175.7 259.5 ULVS 311.5 2 643.3 1164 160.8 291  0000 93.18     
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114 1176.7 259.5 DLVS 249 5 1350.2 3114 337.5 778  0000 93.12 7.555 3.374 10.65 6.161 
115 1234.1 259.2 DLVS 202.5 5 1104.5 2565 276.1 641  0000 89.58 7.269 3.245 10.25 5.927 
116 1235.0 259.2 ULVS 337.5 2 250.8 458 62.7 114  0000 89.52     
117 1235.6 259.2 ULVS 337.5 2 248.7 450 62.2 112  0000 89.49     
118 1237.1 259.2 DLVS 202.5 5 1098.0 2560 274.5 640  0000 89.40 7.254 3.239 10.23 5.915 
119 1238.0 259.1 ULVS 337.5 2 761.6 1393 190.4 348  0000 89.35     
120 1238.9 259.2 ULVS 91.5 2 175.1 294 43.8 73  0000 89.30     
121 1247.3 259.2 DLVS 199.5 5 1029.0 2380 257.2 595  0000 88.82 7.207 3.218 10.16 5.877 
122 1250.5 259.2 ULVS 249.5 2 589.1 1063 147.3 265  0000 88.64     
123 1254.5 259.2 DLVS 199.5 5 1069.6 2496 267.4 624  0000 88.41 7.174 3.203 10.11 5.850 
124 1262.5 259.1 DLVS 199.5 5 1127.3 2659 281.8 664  0000 87.95 7.136 3.186 10.06 5.819 
125 1269.4 259.1 DLVS 199.5 5 1127.2 2742 281.8 685  0000 87.56 7.105 3.172 10.02 5.794 
126 1323.0 258.7 ULVS 317.5 2 243.0 444 60.8 111  0000 84.65     
127 1323.6 258.6 ULVS 317.5 2 230.9 421 57.7 105  0000 84.62     
128 1327.3 258.7 ULVS 96 2 177.9 290 44.5 72  0000 84.42     
129 1331.7 258.7 DLVS 210 5 1093.4 2547 273.4 636  0000 84.18 6.831 3.050 9.630 5.570 
130 1332.6 258.6 ULVS 350 2 917.5 1659 229.4 414  0000 84.13     
131 1334.0 258.6 DLVS 216 5 1185.2 2902 296.3 725  0000 84.06 6.821 3.045 9.616 5.562 
132 1334.9 258.5 DLVS 216 5 1100.6 2557 275.2 639  0000 84.01 6.817 3.044 9.611 5.559 
133 1341.6 258.5 DLVS 216 5 1100.2 2553 275.0 638  0000 83.66 6.788 3.031 9.570 5.535 
134 1342.5 258.5 DLVS 216 5 1138.8 2672 284.7 668  0000 83.61 6.784 3.029 9.565 5.532 
135 1350.2 258.5 DLVS 216 5 1121.4 2614 280.4 653  0000 83.22 6.753 3.015 9.521 5.506 
136 1356.0 258.5 ULVS 269.5 2 206.1 370 51.5 92  0000 82.92     
137 1408.3 258 DLVS 254 10 644.4 1562 322.2 781  0000 80.28 6.514 2.909 9.185 5.312 
138 1411.2 258 DLVS 244 10 591.2 1388 295.6 694  0000 80.14 6.503 2.904 9.168 5.303 
139 1415.7 258 ULVS 407 2 517.7 975 129.4 243  0000 79.92     
140 1422.0 257.9 ULVS 305.5 2 223.3 411 55.8 102  0000 79.62     
141 1432.8 257.9 DLVS 244 10 659.9 1679 329.9 839  0000 79.11 6.419 2.866 9.050 5.234 
142 1436.5 257.8 DLVS 244 10 620.1 1496 310.1 748  0000 78.93 6.405 2.860 9.030 5.223 
143 1441.4 257.8 ULVS 112 2 226.2 387 56.6 96  0000 78.70     
144 1447.0 257.8 DLVS 244 10 634.8 1583 317.4 791  0000 78.44 6.365 2.842 8.973 5.190 
145 1457.6 257.6 DLVS 244 10 607.2 1463 303.6 731  0000 77.93 6.324 2.823 8.916 5.156 
146 1469.0 257.5 DLVS 244 10 600.4 1441 300.2 720  0000 77.42 6.282 2.805 8.857 5.123 
147 1480.1 257.5 DLVS 254.5 10 627.6 1536 313.8 768  0000 76.93 6.242 2.787 8.801 5.090 
148 1493.3 257.3 DLVS 254.5 10 615.2 1476 307.6 738  0000 76.34 6.195 2.766 8.734 5.051 
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149 1502.8 257.3 ULVS 424 2 701.1 1289 175.3 322  0000 75.93     
150 1503.6 257.3 DLVS 254.5 10 631.1 1568 315.5 784  0000 75.89 6.158 2.750 8.682 5.021 
151 1517.1 257 DLVS 254.5 10 661.7 1624 330.8 812  0000 75.30 6.110 2.728 8.615 4.982 
152 1526.0 257 ULVS 397 2 302.9 555 75.7 138  0000 74.92     
153 1528.5 257 DLVS 238 10 582.9 1409 291.5 704  0000 74.81 6.070 2.710 8.558 4.950 
154 1539.4 256.8 ULVS 136.5 2 331.8 575 82.9 143  0000 74.34     
155 1540.9 256.8 DLVS 298 5 1386.4 3273 346.6 818  0000 74.28 6.027 2.691 8.497 4.915 
156 1553.1 256.8 ULVS 497 2 341.4 646 85.3 161  0000 73.76     
157 1556.8 256.7 ULVS 497 2 1089.5 1981 272.4 495  0000 73.61     
158 1558.1 256.7 DLVS 298 5 1395.1 3364 348.8 841  0000 73.55 5.968 2.665 8.414 4.866 
159 1559.4 256.7 DLVS 298 5 1436.3 3504 359.1 876  0000 73.50 5.964 2.663 8.408 4.863 
160 1572.0 256.5 DLVS 298 5 1490.1 3604 372.5 901  0000 72.98 5.922 2.644 8.349 4.829 
161 1572.6 256.5 ULVS 497 2 336.9 637 84.2 159  0000 72.96     
162 1575.8 256.5 DLVS 298 5 1397.9 3353 349.5 838  0000 72.83 5.909 2.639 8.331 4.819 
163 1577.1 256.5 DLVS 298 5 1365.8 3273 341.5 818  0000 72.78 5.905 2.637 8.326 4.815 
164 1583.7 256.3 ULVS 372.5 2 270.9 496 67.7 124  0000 72.51     
165 1622.0 255.9 ULVS 463 2 408.7 770 102.2 192  0000 70.97     
166 1622.8 255.9 ULVS 463 2 347.9 654 87.0 163  0000 70.94     
167 1626.1 255.9 ULVS 463 2 430.9 825 107.7 206  0000 70.81     
168 1627.4 255.9 ULVS 127.5 2 296.8 513 74.2 128  0000 70.76     
169 1631.9 255.8 DLVS 277.5 5 1313.4 3158 328.4 789  0000 70.59 5.728 2.557 8.075 4.670 
170 1636.2 255.7 DLVS 277.5 5 1287.6 3072 321.9 768  0000 70.42 5.714 2.551 8.056 4.660 
171 1637.6 255.7 DLVS 277.5 5 1250.3 2966 312.6 741  0000 70.37 5.710 2.550 8.051 4.656 
172 1641.9 255.7 DLVS 277.5 5 1299.3 3086 324.8 771  0000 70.21 5.697 2.544 8.032 4.646 
173 1647.6 255.7 DLVS 277.5 5 1246.5 2970 311.6 742  0000 70.00 5.680 2.536 8.008 4.632 
174 1651.9 255.6 DLVS 277.5 5 1280.1 3073 320.0 768  0000 69.84 5.667 2.530 7.990 4.621 
175 1660.8 255.6 ULVS 347 2 557.4 1035 139.4 258  0000 69.52     
176 1711.4 254.8 ULVS 521 2 394.0 747 98.5 186  0000 67.74     
177 1715.1 254.8 ULVS 521 2 812.1 1545 203.0 386  0000 67.61     
178 1716.5 254.8 ULVS 143 2 296.1 520 74.0 130  0000 67.56     
179 1721.5 254.7 DLVS 312.5 5 1503.8 3706 375.9 926  0000 67.39 5.468 2.442 7.710 4.459 
180 1726.3 254.6 DLVS 312.5 5 1342.3 3260 335.6 815  0000 67.23 5.455 2.436 7.691 4.448 
181 1727.7 254.6 DLVS 312.5 5 1392.4 3284 348.1 821  0000 67.18 5.451 2.434 7.685 4.445 
182 1729.2 254.6 ULVS 521 2 840.3 1546 210.1 386  0000 67.13     
183 1732.5 254.6 DLVS 312.5 5 1551.5 3831 387.9 957  0000 67.02 5.438 2.428 7.667 4.434 
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184 1743.6 254.5 DLVS 312.5 5 1543.4 3820 385.9 955  0000 66.66 5.408 2.415 7.625 4.410 
185 1748.4 254.3 DLVS 312.5 5 1356.7 3268 339.2 817  0000 66.50 5.396 2.409 7.607 4.400 
186 1753.4 254.3 ULVS 390.5 2 499.3 919 124.8 229  0000 66.33     
187 1806.4 253.6 ULVS 158 2 134.7 229 33.7 57  0000 64.67     
188 1806.9 253.5 DLVS 345 5 1588.1 3918 397.0 979  0000 64.66 5.247 2.343 7.397 4.278 
189 1812.0 253.5 DLVS 345 5 1481.7 3656 370.4 914  0000 64.50 5.234 2.337 7.379 4.268 
190 1820.4 253.4 ULVS 574.5 2 382.2 737 95.5 184  0000 64.25     
191 1821.5 253.4 ULVS 574.5 2 439.1 850 109.8 212  0000 64.22     
192 1824.1 253.4 DLVS 345 5 1465.5 3605 366.4 901  0000 64.14 5.204 2.324 7.337 4.244 
193 1825.7 253.2 ULVS 574.5 2 772.3 1473 193.1 368  0000 64.09     
194 1829.4 253.2 DLVS 345 5 1517.6 3727 379.4 931  0000 63.98 5.192 2.318 7.320 4.234 
195 1841.8 253.1 DLVS 345 5 1508.6 3707 377.2 926  0000 63.62 5.163 2.305 7.279 4.210 
196 1847.3 252.9 DLVS 345 5 1506.4 3684 376.6 921  0000 63.47 5.150 2.299 7.261 4.199 
197 1858.4 252.8 ULVS 431 2 289.3 538 72.3 134  0000 63.15     
198 1908.9 251.9 ULVS 9.5 2 5305.7 12264 1326.4 3066  1110 61.77     
199 1912.0 251.9 DLVS 23.5 10 1996.7 6069 998.3 3034  1110 61.69 5.006 2.235 7.057 4.082 
200 1967.9 250.9 ULVS 9.5 2 50.5 60 12.6 15  0000 60.26     
201 1970.9 250.9 DLVS 23.5 10 68.2 146 34.1 73  0000 60.19 4.884 2.181 6.885 3.982 
202 1971.2 250.7 ULVS 0 2 40.0 47 10.0 11  0000 60.18     
203 1978.7 250.6 DLVS 0 10 20.8 26 10.4 13  0000 59.99 4.868 2.173 6.863 3.969 
204 1992.8 250.4 DLVS 23.5 10 1996.6 6078 998.3 3039  1110 59.64 4.840 2.161 6.823 3.946 
205 2004.5 250.3 ULVS 9.5 2 5303.3 12302 1325.8 3075  1110 59.36     
206 2005.8 250.3 ULVS 786.5 2 476.4 911 119.1 227  0000 59.33     
207 2011.4 250.2 ULVS 786.5 2 1479.6 2804 369.9 701  0000 59.20     
208 2013.6 250.2 ULVS 216 2 321.6 588 80.4 147  0000 59.14     
209 2020.4 250.1 DLVS 478 5 2043.8 5128 511.0 1282  0000 58.98 4.786 2.137 6.747 3.902 
210 2022.4 250 DLVS 478 5 1933.7 4817 483.4 1204  0000 58.93 4.782 2.135 6.742 3.899 
211 2026.7 250 DLVS 478 5 1957.1 4961 489.3 1240  0000 58.83 4.773 2.131 6.730 3.892 
212 2028.7 249.8 DLVS 478 5 1969.0 4976 492.3 1244  0000 58.78 4.769 2.130 6.724 3.889 
213 2030.6 249.8 ULVS 796.5 2 731.2 1403 182.8 350  0000 58.73     
214 2037.0 249.7 DLVS 478 5 1948.4 4884 487.1 1221  0000 58.58 4.753 2.122 6.702 3.876 
215 2049.8 249.5 ULVS 597.5 2 371.4 724 92.9 181  0000 58.28     
216 2055.8 249.3 DLVS 478 5 1930.3 4835 482.6 1208  0000 58.15 4.718 2.107 6.652 3.847 
217 2094.9 248.6 DLVS 425.5 10 873.4 2208 436.7 1104  0000 57.26 4.646 2.074 6.550 3.788 
218 2098.0 248.5 DLVS 425.5 10 837.2 2137 418.6 1068  0000 57.19 4.640 2.072 6.542 3.784 
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219 2102.0 248.5 ULVS 195 2 310.3 558 77.6 139  0000 57.10     
220 2112.8 248.2 ULVS 709 2 1252.3 2396 313.1 599  0000 56.86     
221 2119.9 248.1 ULVS 709 2 469.1 907 117.3 226  0000 56.70     
222 2122.1 248 DLVS 425.5 10 901.6 2319 450.8 1159  0000 56.65 4.597 2.052 6.481 3.748 
223 2125.3 248 DLVS 425.5 10 875.7 2228 437.8 1114  0000 56.58 4.591 2.050 6.473 3.744 
224 2137.0 247.8 ULVS 884 2 512.9 1003 128.2 250  0000 56.33     
225 2147.7 247.5 DLVS 530.5 10 1061.8 2757 530.9 1378  0000 56.10 4.552 2.032 6.418 3.712 
226 2152.1 247.5 DLVS 530.5 10 1094.0 2796 547.0 1398  0000 56.01 4.544 2.029 6.407 3.706 
227 2155.6 247.4 ULVS 663 2 408.7 789 102.2 197  0000 55.93     
228 2161.8 247.3 DLVS 530.5 10 1052.0 2730 526.0 1365  0000 55.80 4.527 2.022 6.383 3.692 
229 2172.7 247 DLVS 530.5 10 1106.0 2849 553.0 1424  0000 55.57 4.509 2.013 6.357 3.677 
230 2183.9 246.8 DLVS 530.5 10 1082.6 2795 541.3 1397  0000 55.33 4.490 2.005 6.330 3.661 
231 2195.0 246.5 DLVS 530.5 10 1038.4 2702 519.2 1351  0000 55.09 4.470 1.996 6.303 3.645 
232 2209.3 246.2 DLVS 454.5 10 873.3 2223 436.6 1111  0000 54.80 4.447 1.985 6.269 3.626 
233 2225.2 245.8 DLVS 454.5 10 915.0 2342 457.5 1171  0000 54.48 4.420 1.974 6.232 3.604 
234 2228.8 245.8 ULVS 775 2 1098.9 2085 274.7 521  0000 54.41     
235 2245.5 245.4 DLVS 465 5 1845.0 4685 461.3 1171  0000 54.07 4.387 1.959 6.186 3.578 
236 2250.0 245.3 ULVS 775 2 1290.7 2487 322.7 621  0000 53.98     
237 2252.2 245.2 ULVS 213 2 295.9 549 74.0 137  0000 53.94     
238 2255.0 245.2 DLVS 465 5 1845.8 4711 461.4 1177  0000 53.88 4.372 1.952 6.164 3.565 
239 2257.4 245.1 DLVS 465 5 1905.5 4840 476.4 1210  0000 53.83 4.368 1.950 6.158 3.562 
240 2258.7 245.1 ULVS 775 2 490.1 947 122.5 236  0000 53.81     
241 2262.3 245.1 DLVS 465 5 1900.1 4825 475.0 1206  0000 53.74 4.360 1.947 6.147 3.555 
242 2267.2 244.8 DLVS 465 5 1773.2 4522 443.3 1130  0000 53.64 4.352 1.943 6.136 3.549 
243 2279.6 244.6 DLVS 465 5 1902.6 4856 475.7 1214  0000 53.40 4.333 1.934 6.108 3.533 
244 2304.3 244.1 ULVS 641 2 480.8 930 120.2 232  0000 52.91     
245 2318.2 243.7 ULVS 877 2 516.9 1005 129.2 251  0000 52.65     
246 2324.3 243.5 ULVS 877 2 615.8 1210 153.9 302  0000 52.53     
247 2326.7 243.6 ULVS 241 2 260.7 489 65.2 122  0000 52.48     
248 2332.2 243.4 ULVS 877 2 1191.3 2284 297.8 571  0000 52.38     
249 2335.1 243.4 DLVS 526.5 5 2019.1 5178 504.8 1294  0000 52.33 4.246 1.896 5.986 3.462 
250 2337.8 243.2 DLVS 526.5 5 2078.0 5287 519.5 1321  0000 52.28 4.242 1.894 5.980 3.459 
251 2343.2 243.1 DLVS 526.5 5 2093.3 5327 523.3 1331  0000 52.18 4.234 1.890 5.969 3.452 
252 2345.9 243 DLVS 526.5 5 2005.4 5168 501.3 1292  0000 52.13 4.229 1.888 5.963 3.449 
253 2356.7 242.8 DLVS 526.5 5 2035.2 5213 508.8 1303  0000 51.92 4.213 1.881 5.940 3.436 
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254 2365.1 242.6 DLVS 526.5 5 2068.8 5310 517.2 1327  0000 51.77 4.200 1.875 5.922 3.425 
255 2373.8 242.4 ULVS 658 2 794.4 1568 198.6 392  0000 51.60     
256 2410.1 241.4 ULVS 262 2 169.8 303 42.4 75  0000 50.94     
257 2416.1 241.3 ULVS 952.5 2 1466.2 2866 366.6 716  0000 50.83     
258 2418.0 241.3 ULVS 952.5 2 1460.1 2825 365.0 706  0000 50.80     
259 2424.9 241 ULVS 952.5 2 888.6 1733 222.1 433  0000 50.67     
260 2428.1 240.9 DLVS 571.5 5 2258.5 5794 564.6 1448  0000 50.62 4.107 1.834 5.790 3.349 
261 2431.1 240.9 DLVS 571.5 5 2272.3 5860 568.1 1465  0000 50.56 4.103 1.832 5.784 3.346 
262 2437.0 240.8 DLVS 571.5 5 2112.6 5482 528.2 1370  0000 50.46 4.094 1.828 5.772 3.339 
263 2439.9 240.7 DLVS 571.5 5 2138.9 5573 534.7 1393  0000 50.41 4.090 1.826 5.766 3.335 
264 2451.7 240.4 DLVS 571.5 5 2280.4 5902 570.1 1475  0000 50.20 4.073 1.819 5.743 3.321 
265 2460.5 240.2 DLVS 571.5 5 2113.5 5508 528.4 1377  0000 50.04 4.061 1.813 5.725 3.311 
266 2482.1 239.6 ULVS 735 2 467.4 910 116.8 227  0000 49.67     
267 2509.0 238.9 ULVS 9.5 2 5234.3 12122 1308.6 3030  1110 49.20     
268 2513.3 238.7 DLVS 23.5 10 1976.0 6061 988.0 3030  1110 49.13 3.986 1.780 5.620 3.251 
269 2561.8 237.5 ULVS 9.5 2 48.1 61 12.0 15  0000 48.31     
270 2566.2 237.4 DLVS 23.5 10 62.0 135 31.0 67  0000 48.24 3.914 1.748 5.518 3.192 
271 2576.9 237.1 ULVS 0 2 36.0 40 9.0 10  0000 48.06     
272 2579.6 236.8 DLVS 0 10 18.1 21 9.1 10  0000 48.01 3.896 1.739 5.493 3.177 
273 2592.5 236.8 DLVS 23.5 10 1978.9 6087 989.5 3043  1110 47.80 3.879 1.732 5.468 3.163 
274 2612.8 236.2 ULVS 9.5 2 5225.3 12174 1306.3 3043  1110 47.47     
275 2619.4 236 ULVS 952.5 2 600.4 1189 150.1 297  0000 47.36     
276 2622.0 235.9 ULVS 262 2 263.4 496 65.8 124  0000 47.32     
277 2628.0 235.8 ULVS 952.5 2 1166.3 2315 291.6 578  0000 47.23     
278 2629.7 235.7 ULVS 952.5 2 1200.8 2374 300.2 593  0000 47.20     
279 2631.1 235.7 DLVS 571.5 5 2052.0 5402 513.0 1350  0000 47.18 3.828 1.709 5.397 3.121 
280 2634.0 235.6 DLVS 571.5 5 2152.0 5613 538.0 1403  0000 47.13 3.824 1.707 5.392 3.118 
281 2639.7 235.4 DLVS 571.5 5 2178.2 5692 544.6 1423  0000 47.04 3.817 1.704 5.381 3.112 
282 2642.5 235.3 DLVS 571.5 5 2047.0 5378 511.8 1344  0000 46.99 3.813 1.703 5.376 3.109 
283 2654.1 235.1 DLVS 571.5 5 2027.0 5297 506.7 1324  0000 46.81 3.798 1.696 5.355 3.097 
284 2663.0 234.8 DLVS 571.5 5 2183.1 5717 545.8 1429  0000 46.67 3.787 1.691 5.339 3.088 
285 2672.0 234.6 ULVS 714 2 1043.4 2070 260.9 517  0000 46.53     
286 2705.4 233.7 ULVS 1010 2 600.1 1196 150.0 299  0000 46.00     
287 2707.2 233.7 ULVS 1010 2 531.9 1055 133.0 263  0000 45.98     
288 2714.4 233.4 ULVS 1010 2 815.5 1648 203.9 412  0000 45.87     
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289 2717.1 233.2 ULVS 277.5 2 426.1 833 106.5 208  0000 45.82     
290 2721.4 233.2 DLVS 693.5 5 2489.9 6695 622.5 1673  0000 45.76 3.713 1.658 5.235 3.028 
291 2731.6 233 DLVS 693.5 5 2625.2 6920 656.3 1730  0000 45.60 3.700 1.652 5.217 3.017 
292 2734.9 232.9 DLVS 693.5 5 2504.5 6618 626.1 1654  0000 45.55 3.696 1.650 5.211 3.014 
293 2746.4 232.6 DLVS 709 5 2468.2 6486 617.0 1621  0000 45.38 3.682 1.644 5.192 3.003 
294 2748.9 232.5 DLVS 709 5 2577.8 6817 644.5 1704  0000 45.34 3.679 1.643 5.187 3.000 
295 2757.6 232.3 DLVS 709 5 2583.5 6874 645.9 1718  0000 45.21 3.669 1.638 5.172 2.992 
296 2775.1 231.8 ULVS 886.5 2 455.1 900 113.8 225  0000 44.95     
297 2794.5 231.3 ULVS 262 2 171.2 313 42.8 78  0000 44.67     
298 2800.3 231 ULVS 952.5 2 566.8 1128 141.7 282  0000 44.58     
299 2802.0 231.2 ULVS 952.5 2 808.1 1633 202.0 408  0000 44.55     
300 2808.7 230.8 ULVS 952.5 2 1204.7 2420 301.2 605  0000 44.45     
301 2811.7 230.8 DLVS 571.5 5 2021.7 5370 505.4 1342  0000 44.41 3.603 1.609 5.080 2.938 
302 2814.5 230.7 DLVS 571.5 5 2072.4 5463 518.1 1365  0000 44.37 3.600 1.607 5.076 2.936 
303 2820.0 230.6 DLVS 571.5 5 2105.4 5598 526.3 1399  0000 44.29 3.594 1.605 5.066 2.930 
304 2822.7 230.4 DLVS 571.5 5 2034.7 5414 508.7 1353  0000 44.25 3.590 1.603 5.062 2.928 
305 2833.5 230.2 DLVS 571.5 5 1990.0 5255 497.5 1313  0000 44.09 3.578 1.597 5.044 2.917 
306 2841.9 229.9 DLVS 571.5 5 2041.7 5400 510.4 1350  0000 43.97 3.568 1.593 5.030 2.909 
307 2866.4 229.3 ULVS 675.5 2 414.6 817 103.7 204  0000 43.62     
308 2884.5 228.8 ULVS 1240 2 624.0 1248 156.0 312  0000 43.36     
309 2893.3 228.5 ULVS 1240 2 1670.9 3396 417.7 849  0000 43.24     
310 2896.7 228.5 ULVS 341 2 424.4 855 106.1 213  0000 43.19     
311 2906.6 228.1 ULVS 1352 2 686.5 1387 171.6 346  0000 43.05     
312 2911.2 228.1 DLVS 811.5 5 2851.4 7639 712.8 1909  0000 42.99 3.488 1.557 4.918 2.844 
313 2915.4 228 DLVS 811.5 5 2736.5 7335 684.1 1833  0000 42.93 3.483 1.555 4.911 2.840 
314 2924.2 227.8 DLVS 726 5 2491.3 6592 622.8 1648  0000 42.81 3.473 1.551 4.897 2.832 
315 2936.0 227.4 DLVS 726 5 2476.5 6641 619.1 1660  0000 42.64 3.460 1.545 4.878 2.822 
316 2938.9 227.3 DLVS 726 5 2414.3 6452 603.6 1613  0000 42.60 3.457 1.544 4.874 2.819 
317 2944.6 227.3 DLVS 726 5 2437.9 6536 609.5 1634  0000 42.53 3.451 1.541 4.865 2.814 
318 2953.6 226.9 ULVS 907.5 2 458.2 908 114.5 227  0000 42.40     
319 2973.3 226.3 DLVS 588 10 1029.4 2759 514.7 1379  0000 42.13 3.419 1.526 4.820 2.788 
320 2976.3 226.3 DLVS 588 10 1075.6 2902 537.8 1451  0000 42.09 3.415 1.525 4.815 2.785 
321 2979.6 226.2 ULVS 980.5 2 511.4 1024 127.9 256  0000 42.05     
322 2988.2 226 DLVS 588 10 975.0 2669 487.5 1334  0000 41.93 3.402 1.519 4.797 2.774 
323 3006.4 225.6 ULVS 980.5 2 945.0 1926 236.2 481  0000 41.69     
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324 3009.0 225.3 ULVS 269.5 2 393.3 779 98.3 194  0000 41.65     
325 3010.2 225.3 DLVS 588 10 978.3 2716 489.1 1358  0000 41.63 3.378 1.508 4.763 2.755 
326 3016.0 225.3 DLVS 571.5 10 972.8 2625 486.4 1312  0000 41.56 3.372 1.506 4.754 2.750 
327 3019.6 225.1 ULVS 952.5 2 512.5 1029 128.1 257  0000 41.51     
328 3024.5 225.1 DLVS 571.5 10 995.6 2711 497.8 1355  0000 41.44 3.363 1.501 4.741 2.742 
329 3042.1 224.6 DLVS 746.5 10 1311.1 3530 655.6 1765  0000 41.21 3.344 1.493 4.714 2.726 
330 3049.0 224.3 ULVS 985.5 2 590.4 1214 147.6 303  0000 41.12     
331 3058.8 224.1 DLVS 730.5 10 1225.6 3405 612.8 1702  0000 40.99 3.326 1.485 4.689 2.712 
332 3065.4 223.8 DLVS 700.5 10 1226.3 3314 613.2 1657  0000 40.90 3.319 1.482 4.679 2.706 
333 3073.5 223.7 DLVS 703 10 1157.4 3161 578.7 1580  0000 40.79 3.310 1.478 4.667 2.699 
334 3092.3 223.1 DLVS 737.5 10 1282.7 3509 641.4 1754  0000 40.55 3.290 1.469 4.639 2.683 
335 3110.1 222.7 DLVS 674 10 1156.3 3164 578.1 1582  0000 40.32 3.271 1.461 4.612 2.668 
336 3113.3 222.6 ULVS 907.5 2 470.2 947 117.5 236  0000 40.28     
337 3115.6 222.5 ULVS 249.5 2 147.4 270 36.9 67  0000 40.25     
338 3132.5 222.1 DLVS 544.5 5 1786.3 4804 446.6 1201  0000 40.03 3.248 1.450 4.579 2.649 
339 3137.8 221.9 ULVS 907.5 2 464.2 940 116.1 235  0000 39.96     
340 3139.5 221.9 ULVS 907.5 2 458.9 920 114.7 230  0000 39.94     
341 3140.8 221.9 DLVS 544.5 5 1909.0 5099 477.3 1274  0000 39.93 3.240 1.446 4.567 2.642 
342 3143.5 221.8 DLVS 544.5 5 1818.5 4874 454.6 1218  0000 39.89 3.237 1.445 4.564 2.639 
343 3146.3 221.6 DLVS 544.5 5 1768.6 4725 442.1 1181  0000 39.86 3.234 1.444 4.560 2.637 
344 3151.8 221.6 DLVS 544.5 5 1772.6 4854 443.1 1213  0000 39.79 3.228 1.441 4.552 2.633 
345 3163.3 221.3 ULVS 680.5 2 384.8 773 96.2 193  0000 39.64     
346 3171.3 221.2 DLVS 544.5 5 1834.6 4947 458.6 1236  0000 39.54 3.208 1.433 4.523 2.616 
347 3204.7 220.2 ULVS 938 2 1102.0 2289 275.5 572  0000 39.12     
348 3213.1 219.9 ULVS 938 2 636.3 1326 159.1 331  0000 39.02     
349 3215.7 219.8 ULVS 258 2 164.0 308 41.0 77  0000 38.99     
350 3224.8 219.7 DLVS 563 5 1828.8 4918 457.2 1229  0000 38.88 3.154 1.408 4.447 2.572 
351 3227.6 219.7 DLVS 563 5 1785.4 4813 446.3 1203  0000 38.84 3.152 1.407 4.443 2.570 
352 3233.3 219.3 DLVS 563 5 1785.4 4836 446.4 1209  0000 38.77 3.146 1.405 4.435 2.565 
353 3236.2 219.3 DLVS 563 5 1830.9 4972 457.7 1243  0000 38.73 3.143 1.403 4.431 2.563 
354 3239.0 219.2 DLVS 563 5 1850.5 4969 462.6 1242  0000 38.70 3.140 1.402 4.427 2.561 
355 3240.5 219.2 ULVS 938 2 528.7 1080 132.2 270  0000 38.68     
356 3247.6 219.1 DLVS 563 5 1871.0 5041 467.7 1260  0000 38.59 3.132 1.398 4.415 2.554 
357 3265.1 218.7 ULVS 703.5 2 652.4 1350 163.1 337  0000 38.38     
358 3299.4 217.7 ULVS 969 2 490.1 1013 122.5 253  0000 37.97     
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359 3302.0 217.7 ULVS 266.5 2 174.4 337 43.6 84  0000 37.94     
360 3308.1 217.5 ULVS 969 2 1245.6 2589 311.4 647  0000 37.86     
361 3310.0 217.5 ULVS 969 2 1032.5 2205 258.1 551  0000 37.84     
362 3311.4 217.5 DLVS 581.5 5 1830.2 5012 457.6 1253  0000 37.83 3.069 1.370 4.327 2.503 
363 3314.3 217.4 DLVS 581.5 5 1850.2 5056 462.6 1264  0000 37.79 3.066 1.369 4.323 2.501 
364 3320.2 217.3 DLVS 581.5 5 1903.9 5130 476.0 1282  0000 37.72 3.061 1.367 4.315 2.496 
365 3323.1 217.1 DLVS 581.5 5 2004.8 5445 501.2 1361  0000 37.69 3.058 1.365 4.311 2.494 
366 3334.9 216.8 DLVS 581.5 5 1805.6 4913 451.4 1228  0000 37.55 3.047 1.360 4.295 2.484 
367 3343.8 216.5 DLVS 581.5 5 1867.0 5075 466.8 1268  0000 37.44 3.038 1.357 4.283 2.477 
368 3353.1 216.4 ULVS 726.5 2 368.6 757 92.2 189  0000 37.33     
369 3388.0 215.6 ULVS 999.5 2 1092.9 2308 273.2 577  0000 36.92     
370 3389.9 215.4 ULVS 999.5 2 1029.5 2142 257.4 535  0000 36.90     
371 3397.0 215.3 ULVS 999.5 2 482.4 990 120.6 247  0000 36.82     
372 3399.8 215.2 ULVS 275 2 161.0 307 40.2 76  0000 36.79     
373 3403.4 215.2 DLVS 599.5 5 1853.4 5011 463.4 1252  0000 36.75 2.982 1.331 4.204 2.431 
374 3409.5 214.9 DLVS 599.5 5 1837.9 5080 459.5 1270  0000 36.68 2.976 1.329 4.196 2.427 
375 3412.5 214.9 DLVS 599.5 5 1866.3 5157 466.6 1289  0000 36.64 2.973 1.328 4.192 2.425 
376 3418.6 214.7 DLVS 599.5 5 1948.4 5287 487.1 1321  0000 36.57 2.968 1.325 4.184 2.420 
377 3424.6 214.6 DLVS 599.5 5 1984.3 5411 496.1 1352  0000 36.51 2.962 1.323 4.176 2.415 
378 3433.8 214.3 DLVS 599.5 5 1833.6 5060 458.4 1265  0000 36.40 2.954 1.319 4.164 2.408 
379 3452.5 213.8 ULVS 749.5 2 370.9 766 92.7 191  0000 36.19     
380 3479.7 213.2 ULVS 1030.5 2 519.5 1088 129.9 272  0000 35.88     
381 3481.7 213.1 ULVS 1030.5 2 579.6 1230 144.9 307  0000 35.86     
382 3489.1 213 ULVS 1030.5 2 991.9 2157 248.0 539  0000 35.77     
383 3493.9 212.9 DLVS 622 5 1910.8 5207 477.7 1301  0000 35.72 2.898 1.294 4.086 2.363 
384 3500.2 212.7 DLVS 622 5 2082.7 5665 520.7 1416  0000 35.65 2.893 1.292 4.078 2.359 
385 3503.3 212.6 DLVS 622 5 2018.8 5527 504.7 1381  0000 35.62 2.890 1.290 4.074 2.357 
386 3509.0 212.5 ULVS 285 2 347.6 698 86.9 174  0000 35.55     
387 3509.6 212.5 DLVS 622 5 1875.4 5146 468.9 1286  0000 35.55 2.884 1.288 4.067 2.352 
388 3520.7 212.3 DLVS 723 5 2280.3 6222 570.1 1555  0000 35.42 2.874 1.283 4.052 2.344 
389 3529.4 212.1 DLVS 723 5 2318.1 6378 579.5 1594  0000 35.33 2.867 1.280 4.042 2.338 
390 3548.7 211.5 ULVS 903.5 2 578.6 1237 144.6 309  0000 35.12     
391 3567.2 211.2 ULVS 1061.5 2 1121.2 2417 280.3 604  0000 34.91     
392 3570.1 211 ULVS 292 2 332.5 686 83.1 171  0000 34.88     
393 3576.8 210.9 ULVS 1061.5 2 624.1 1358 156.0 339  0000 34.81     
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394 3578.8 210.9 ULVS 1061.5 2 536.4 1139 134.1 284  0000 34.79     
395 3583.6 210.7 DLVS 637 5 2019.4 5500 504.8 1375  0000 34.74 2.819 1.259 3.974 2.298 
396 3590.0 210.7 DLVS 637 5 1921.1 5273 480.3 1318  0000 34.67 2.813 1.256 3.966 2.294 
397 3593.2 210.4 DLVS 637 5 1865.8 5121 466.4 1280  0000 34.64 2.810 1.255 3.962 2.292 
398 3599.7 210.3 DLVS 637 5 1913.0 5273 478.2 1318  0000 34.57 2.805 1.252 3.954 2.287 
399 3606.1 210.2 DLVS 637 5 2065.7 5690 516.4 1422  0000 34.50 2.799 1.250 3.946 2.282 
400 3615.8 209.9 DLVS 637 5 1896.1 5258 474.0 1314  0000 34.39 2.791 1.246 3.935 2.276 
401 3626.0 209.7 ULVS 796 2 627.8 1333 156.9 333  0000 34.29     
402 3654.3 209.1 DLVS 655.5 10 1030.7 2862 515.3 1431  0000 33.99 2.758 1.231 3.888 2.249 
403 3657.6 209 DLVS 655.5 10 1038.2 2893 519.1 1446  0000 33.95 2.755 1.230 3.884 2.246 
404 3660.7 209 ULVS 1092 2 589.1 1265 147.3 316  0000 33.92     
405 3670.5 208.6 ULVS 1092 2 1089.4 2357 272.4 589  0000 33.82     
406 3680.7 208.5 DLVS 655.5 10 1039.3 2895 519.6 1447  0000 33.71 2.735 1.221 3.856 2.230 
407 3684.0 208.5 DLVS 655.5 10 1032.3 2891 516.2 1445  0000 33.68 2.732 1.220 3.853 2.228 
408 3692.4 208.2 ULVS 1092 2 1291.4 2771 322.8 692  0000 33.59     
409 3695.6 208.1 DLVS 655.5 10 953.6 2704 476.8 1352  0000 33.56 2.723 1.216 3.839 2.220 
410 3705.7 207.9 DLVS 655.5 10 1026.0 2865 513.0 1432  0000 33.45 2.714 1.212 3.826 2.213 
411 3719.0 207.5 DLVS 655.5 10 928.4 2597 464.2 1298  0000 33.31 2.703 1.207 3.810 2.204 
412 3728.3 207.4 DLVS 670 10 1016.1 2840 508.0 1420  0000 33.21 2.695 1.203 3.799 2.197 
413 3740.5 207.1 ULVS 837.5 2 576.2 1254 144.0 313  0000 33.09     
414 3741.8 207.1 DLVS 670 10 974.6 2728 487.3 1364  0000 33.07 2.684 1.198 3.784 2.188 
415 3751.9 206.8 DLVS 670 10 989.1 2757 494.6 1378  0000 32.97 2.675 1.194 3.772 2.181 
416 3763.2 206.5 ULVS 307 2 188.9 383 47.2 95  0000 32.86     
417 3767.2 206.5 DLVS 670 10 966.4 2703 483.2 1351  0000 32.81 2.663 1.189 3.754 2.171 
418 3791.1 206 DLVS 670 10 991.2 2779 495.6 1389  0000 32.57 2.643 1.180 3.726 2.155 
419 3798.0 205.8 DLVS 685 5 1922.3 5400 480.6 1350  0000 32.50 2.637 1.178 3.718 2.151 
420 3801.1 205.8 ULVS 1141.5 2 1141.4 2508 285.3 627  0000 32.47     
421 3811.4 205.5 ULVS 1141.5 2 562.2 1207 140.5 301  0000 32.37     
422 3813.6 205.5 ULVS 1141.5 2 540.3 1168 135.1 292  0000 32.35     
423 3815.2 205.5 DLVS 685 5 2135.0 5888 533.7 1472  0000 32.33 2.623 1.171 3.699 2.139 
424 3824.9 205.3 ULVS 314 2 355.2 736 88.8 184  0000 32.23     
425 3825.6 205.3 DLVS 685 5 1966.6 5483 491.6 1370  0000 32.23 2.615 1.168 3.687 2.132 
426 3829.1 205.2 DLVS 685 5 1919.4 5386 479.9 1346  0000 32.19 2.612 1.166 3.683 2.130 
427 3843.0 204.8 DLVS 685 5 2105.8 5817 526.5 1454  0000 32.05 2.601 1.161 3.667 2.121 
428 3853.4 204.6 DLVS 685 5 1961.6 5524 490.4 1381  0000 31.95 2.592 1.157 3.655 2.114 
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429 3864.4 204.4 ULVS 856 2 579.3 1268 144.8 317  0000 31.84     
430 3884.7 204 ULVS 1172.5 2 1132.1 2434 283.0 608  0000 31.64     
431 3887.9 203.8 ULVS 322.5 2 397.2 836 99.3 209  0000 31.61     
432 3895.3 203.7 ULVS 1172.5 2 1174.8 2567 293.7 641  0000 31.54     
433 3897.5 203.7 ULVS 1172.5 2 1117.1 2422 279.3 605  0000 31.51     
434 3909.8 203.4 DLVS 703.5 5 2121.0 5873 530.2 1468  0000 31.39 2.547 1.137 3.591 2.077 
435 3913.4 203.4 DLVS 703.5 5 2031.9 5607 508.0 1401  0000 31.36 2.545 1.136 3.588 2.075 
436 3920.5 203.1 DLVS 703.5 5 1937.0 5406 484.2 1351  0000 31.29 2.539 1.134 3.580 2.070 
437 3924.1 203.1 DLVS 703.5 5 1971.4 5486 492.9 1371  0000 31.26 2.536 1.132 3.576 2.068 
438 3927.6 203.1 DLVS 703.5 5 2077.1 5739 519.3 1434  0000 31.22 2.533 1.131 3.572 2.066 
439 3938.3 202.7 DLVS 703.5 5 2005.9 5539 501.5 1384  0000 31.12 2.525 1.127 3.560 2.059 
440 3949.5 202.6 ULVS 879 2 832.1 1819 208.0 454  0000 31.01     
441 3981.2 201.9 ULVS 1203.5 2 544.0 1191 136.0 297  0000 30.71     
442 3983.5 201.9 ULVS 1203.5 2 564.1 1240 141.0 310  0000 30.69     
443 3992.1 201.6 ULVS 1203.5 2 1148.9 2540 287.2 635  0000 30.60     
444 3994.6 201.6 DLVS 726 5 2014.8 5719 503.7 1429  0000 30.58 2.481 1.108 3.498 2.023 
445 3998.3 201.6 DLVS 726 5 2076.5 5756 519.1 1439  0000 30.54 2.478 1.107 3.494 2.021 
446 4005.6 201.4 DLVS 726 5 2103.4 5834 525.9 1458  0000 30.48 2.473 1.104 3.487 2.017 
447 4009.2 201.4 DLVS 726 5 2011.2 5631 502.8 1407  0000 30.44 2.470 1.103 3.483 2.014 
448 4015.8 201.2 ULVS 332.5 2 348.6 737 87.1 184  0000 30.38     
449 4023.8 201.2 DLVS 726 5 2180.9 6073 545.2 1518  0000 30.30 2.459 1.098 3.467 2.005 
450 4034.9 200.9 DLVS 726 5 1959.7 5567 489.9 1391  0000 30.20 2.451 1.094 3.455 1.998 
451 4057.4 200.4 ULVS 907.5 2 991.5 2177 247.9 544  0000 29.98     
452 4067.8 200.2 ULVS 1234 2 777.0 1737 194.2 434  0000 29.89     
453 4070.1 200.2 ULVS 1234 2 625.4 1391 156.4 347  0000 29.87     
454 4079.0 199.9 ULVS 1234 2 659.9 1484 165.0 371  0000 29.79     
455 4082.4 199.9 ULVS 339 2 305.0 647 76.2 161  0000 29.75     
456 4086.8 199.8 DLVS 740 5 1975.5 5620 493.9 1405  0000 29.71 2.411 1.076 3.399 1.966 
457 4094.3 199.7 DLVS 740 5 2068.5 5778 517.1 1444  0000 29.64 2.405 1.074 3.391 1.961 
458 4098.0 199.6 DLVS 740 5 2148.9 5988 537.2 1497  0000 29.61 2.403 1.073 3.387 1.959 
459 4105.5 199.4 DLVS 740 5 2088.3 5835 522.1 1458  0000 29.54 2.397 1.070 3.379 1.955 
460 4113.0 199.3 DLVS 740 5 1981.2 5670 495.3 1417  0000 29.47 2.391 1.068 3.371 1.950 
461 4124.3 199.1 DLVS 740 5 2175.0 6119 543.8 1529  0000 29.36 2.383 1.064 3.359 1.943 
462 4147.4 198.7 ULVS 925.5 2 876.6 1930 219.2 482  0000 29.15     
463 4158.1 198.5 ULVS 1265 2 601.1 1322 150.3 330  0000 29.06     
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464 4160.5 198.3 ULVS 1265 2 563.7 1249 140.9 312  0000 29.03     
465 4169.6 198.2 ULVS 1265 2 736.7 1668 184.2 417  0000 28.95     
466 4173.0 198.1 ULVS 348 2 325.7 689 81.4 172  0000 28.92     
467 4177.6 198.1 DLVS 759 5 2004.6 5798 501.2 1449  0000 28.88 2.343 1.046 3.304 1.911 
468 4185.3 198 DLVS 759 5 2040.9 5733 510.2 1433  0000 28.81 2.338 1.044 3.296 1.906 
469 4189.1 197.9 DLVS 759 5 2161.1 6043 540.3 1510  0000 28.78 2.335 1.043 3.292 1.904 
470 4196.8 197.7 DLVS 759 5 2165.0 6051 541.2 1512  0000 28.71 2.329 1.040 3.284 1.899 
471 4204.5 197.6 DLVS 759 5 1989.8 5670 497.5 1417  0000 28.64 2.324 1.038 3.276 1.895 
472 4216.1 197.4 DLVS 759 5 2117.1 5946 529.3 1486  0000 28.53 2.315 1.034 3.264 1.888 
473 4239.8 196.9 ULVS 948.5 2 875.6 1928 218.9 482  0000 28.32     
474 4250.7 196.8 ULVS 1296 2 567.4 1284 141.8 321  0000 28.23     
475 4253.1 196.6 ULVS 1296 2 583.9 1307 146.0 326  0000 28.20     
476 4262.4 196.5 ULVS 1296 2 1373.7 3065 343.4 766  0000 28.12     
477 4266.0 196.4 ULVS 356.5 2 328.5 725 82.1 181  0000 28.09     
478 4270.7 196.3 DLVS 777.5 5 2042.2 5865 510.6 1466  0000 28.05 2.276 1.016 3.209 1.856 
479 4278.5 196.2 DLVS 777.5 5 2195.8 6167 548.9 1541  0000 27.98 2.270 1.014 3.201 1.851 
480 4282.5 196 DLVS 777.5 5 2213.1 6222 553.3 1555  0000 27.94 2.267 1.012 3.197 1.849 
481 4290.4 196 DLVS 777.5 5 2039.6 5751 509.9 1437  0000 27.87 2.262 1.010 3.189 1.844 
482 4298.3 195.8 DLVS 777.5 5 2006.3 5710 501.6 1427  0000 27.80 2.256 1.007 3.181 1.840 
483 4310.1 195.5 DLVS 777.5 5 2201.0 6212 550.2 1553  0000 27.70 2.248 1.004 3.169 1.833 
484 4334.4 195.1 ULVS 972 2 806.3 1851 201.6 462  0000 27.49     
485 4337.2 195.1 ULVS 365 2 348.5 754 87.1 188  0000 27.47     
486 4339.1 195.1 DLVS 796 10 1036.0 3017 518.0 1508  0000 27.45 2.227 0.995 3.140 1.816 
487 4343.1 195.1 DLVS 796 10 1083.4 3122 541.7 1561  0000 27.42 2.225 0.993 3.136 1.814 
488 4348.1 194.9 ULVS 1327 2 596.4 1350 149.1 337  0000 27.37     
489 4357.6 194.8 ULVS 1327 2 785.3 1809 196.3 452  0000 27.29     
490 4365.1 194.6 DLVS 796 10 990.5 2850 495.3 1425  0000 27.23 2.209 0.986 3.115 1.801 
491 4369.2 194.6 DLVS 796 10 1002.8 2886 501.4 1443  0000 27.19 2.206 0.985 3.111 1.799 
492 4381.3 194.3 DLVS 796 10 1099.4 3157 549.7 1578  0000 27.09 2.198 0.981 3.099 1.792 
493 4394.0 194 ULVS 1327 2 915.4 2114 228.8 528  0000 26.98     
494 4395.6 194.1 DLVS 796 10 1025.8 2940 512.9 1470  0000 26.97 2.188 0.977 3.085 1.784 
495 4401.6 194 DLVS 796 10 1005.5 2928 502.7 1464  0000 26.91 2.184 0.975 3.079 1.781 
496 4407.0 193.8 ULVS 995.5 2 865.8 1945 216.4 486  0000 26.87     
497 4421.9 193.7 DLVS 796 10 1083.3 3074 541.7 1537  0000 26.74 2.170 0.969 3.059 1.769 
498 4428.0 193.6 DLVS 796 10 1016.5 2899 508.3 1449  0000 26.68 2.165 0.967 3.053 1.766 



 

DISR - C. See 16 of 31 9/28/2012 

Vis # Time 
(sec) 

Temp 
(K) 

Type Exp. 
(ms) 

# 
Col's 

Summed       
Mean         Max 

Per-Column  
Mean       Max. 

* Lamp Altitude 
(km) 

50º Nadir 
(km) 

10º Nadir 
(km) 

50º Nadir 
(km) 

10º Nadir 
(km) 

499 4448.5 193.3 DLVS 796 10 1081.1 3087 540.6 1543  0000 26.51 2.151 0.960 3.033 1.754 
500 4456.7 193.1 DLVS 796 10 1069.7 3047 534.9 1523  0000 26.44 2.145 0.958 3.025 1.749 
501 4492.1 192.7 DLVS 796 10 1010.0 2859 505.0 1429  0000 26.14 2.121 0.947 2.990 1.729 
502 4857.1 188.7 DLVS 1016 10 1292.2 3729 646.1 1864  0000 23.20 1.883 0.841 2.654 1.535 
503 4862.6 188.6 DLVS 1051 10 1298.1 3775 649.1 1887  0000 23.16 1.879 0.839 2.649 1.532 
504 4868.1 188.5 ULVS 1867.5 2 1414.1 3318 353.5 829  0000 23.11     
505 4881.3 188.3 ULVS 1867.5 2 1313.9 3088 328.5 772  0000 23.01     
506 4884.9 188.3 DLVS 1094.5 10 1323.2 3853 661.6 1926  0000 22.99 1.865 0.833 2.630 1.521 
507 4893.4 188.3 DLVS 1101.5 10 1385.6 4020 692.8 2010  0000 22.92 1.860 0.830 2.622 1.517 
508 4898.3 188.2 ULVS 1867.5 2 890.0 2135 222.5 533  0000 22.88     
509 4902.0 188.2 DLVS 1077.5 10 1258.6 3625 629.3 1812  0000 22.86 1.855 0.828 2.615 1.512 
510 4910.5 188.1 DLVS 1010 10 1143.0 3350 571.5 1675  0000 22.79 1.849 0.826 2.607 1.508 
511 4916.5 188.1 ULVS 1400.5 2 1048.2 2468 262.1 617  0000 22.74     
512 4933.1 187.9 DLVS 1074 10 1306.2 3789 653.1 1894  0000 22.62 1.835 0.819 2.587 1.497 
513 4938.8 188 DLVS 1016 10 1185.1 3443 592.6 1721  0000 22.57 1.832 0.818 2.582 1.494 
514 4947.2 187.7 DLVS 1120.5 10 1246.9 3719 623.5 1859  0000 22.51 1.827 0.816 2.575 1.489 
515 4954.4 187.7 ULVS 513.5 2 445.8 1010 111.4 252  0000 22.46     
516 4975.5 187.6 DLVS 1088.5 10 1357.2 3938 678.6 1969  0000 22.30 1.809 0.808 2.551 1.475 
517 4984.1 187.5 DLVS 1006.5 10 1214.1 3505 607.1 1752  0000 22.23 1.804 0.805 2.543 1.471 
518 5023.9 187.1 DLVS 1013 10 1239.3 3604 619.6 1802  0000 21.93 1.780 0.795 2.509 1.451 
519 5195.1 185.7 ULVS 528.5 2 434.9 999 108.7 249  0000 20.67     
520 5197.9 185.7 DLVS 1152.5 10 1247.0 3676 623.5 1838  0000 20.65 1.675 0.748 2.362 1.366 
521 5203.7 185.7 DLVS 1140.5 10 1321.7 3851 660.8 1925  0000 20.61 1.672 0.747 2.357 1.363 
522 5207.3 185.5 ULVS 1921 2 763.8 1839 190.9 459  0000 20.58     
523 5224.0 185.5 DLVS 1128 10 1191.2 3582 595.6 1791  0000 20.46 1.660 0.741 2.341 1.354 
524 5235.6 185.3 DLVS 1152.5 10 1266.1 3750 633.0 1875  0000 20.38 1.654 0.738 2.332 1.348 
525 5241.4 185.3 DLVS 1152.5 10 1329.7 3831 664.9 1915  0000 20.34 1.650 0.737 2.327 1.346 
526 5245.7 185.3 ULVS 1921 2 757.6 1847 189.4 461  0000 20.31     
527 5250.3 185.3 DLVS 1143.5 10 1334.7 3876 667.3 1938  0000 20.28 1.645 0.735 2.320 1.342 
528 5261.8 185.2 DLVS 1152.5 10 1206.8 3544 603.4 1772  0000 20.19 1.638 0.732 2.310 1.336 
529 5279.3 185.1 DLVS 1152.5 10 1281.5 3790 640.7 1895  0000 20.07 1.628 0.727 2.296 1.328 
530 5288.0 185.1 DLVS 1152.5 10 1348.8 3963 674.4 1981  0000 20.00 1.623 0.725 2.288 1.324 
531 5294.5 184.9 ULVS 1921 2 1064.0 2623 266.0 655  0000 19.96     
532 5299.7 184.9 DLVS 1152.5 10 1195.2 3521 597.6 1760  0000 19.92 1.617 0.722 2.279 1.318 
533 5317.2 184.8 DLVS 1147 10 1336.7 3906 668.4 1953  0000 19.80 1.606 0.717 2.265 1.310 
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534 5325.9 184.7 DLVS 1152.5 10 1287.2 3743 643.6 1871  0000 19.73 1.601 0.715 2.258 1.306 
535 5330.8 184.7 ULVS 1441 2 997.7 2414 249.4 603  0000 19.70     
537 5536.1 183.1 DLVS 850 20 474.7 1434 474.7 1434  0000 18.28 1.483 0.662 2.091 1.209 
540 5539.5 183.1 DLVS 850 20 480.0 1449 480.0 1449  0000 18.25 1.481 0.661 2.088 1.208 
541 5540.7 183.1 DLVS 850 20 479.6 1456 479.6 1456  0000 18.25 1.480 0.661 2.087 1.207 
543 5543.1 183.1 DLVS 850 20 466.4 1400 466.4 1400  0000 18.23 1.479 0.660 2.085 1.206 
545 5545.4 183.1 DLVS 850 20 456.7 1336 456.7 1336  0000 18.21 1.478 0.660 2.084 1.205 
547 5547.6 183.1 DLVS 850 20 449.6 1319 449.6 1319  0000 18.20 1.477 0.659 2.082 1.204 
549 5549.9 183.1 DLVS 850 20 445.8 1310 445.8 1310  0000 18.18 1.475 0.659 2.080 1.203 
551 5552.3 183.1 DLVS 850 20 430.4 1280 430.4 1280  0000 18.17 1.474 0.658 2.078 1.202 
553 5554.6 183 DLVS 850 20 421.8 1262 421.8 1262  0000 18.15 1.473 0.658 2.076 1.201 
555 5556.9 183 DLVS 850 20 417.8 1250 417.8 1250  0000 18.13 1.471 0.657 2.075 1.200 
557 5559.2 183 DLVS 850 20 425.3 1269 425.3 1269  0000 18.12 1.470 0.656 2.073 1.199 
559 5561.7 183 DLVS 850 20 434.9 1313 434.9 1313  0000 18.10 1.469 0.656 2.071 1.198 
561 5564.0 183 DLVS 850 20 431.9 1302 431.9 1302  0000 18.09 1.467 0.655 2.069 1.197 
563 5566.3 183 DLVS 850 20 433.3 1286 433.3 1286  0000 18.07 1.466 0.655 2.067 1.196 
565 5568.5 183 DLVS 850 20 446.0 1330 446.0 1330  0000 18.05 1.465 0.654 2.065 1.195 
567 5727.3 181.9 DLVS 1144 10 1200.4 3565 600.2 1782  0000 16.99 1.379 0.616 1.944 1.124 
568 5733.0 181.8 DLVS 1144 10 1138.1 3394 569.0 1697  0000 16.95 1.375 0.614 1.939 1.122 
569 5738.7 181.8 ULVS 1906.5 2 1464.8 3639 366.2 909  0000 16.91     
570 5751.6 181.8 ULVS 1906.5 2 956.6 2424 239.1 606  0000 16.83     
571 5755.2 181.6 DLVS 1144 10 1164.6 3472 582.3 1736  0000 16.81 1.364 0.609 1.923 1.112 
572 5763.4 181.6 DLVS 1144 10 1221.4 3676 610.7 1838  0000 16.75 1.359 0.607 1.916 1.108 
573 5768.1 181.6 ULVS 1906.5 2 820.9 2103 205.2 525  0000 16.72     
574 5771.5 181.6 DLVS 1144 10 1128.6 3315 564.3 1657  0000 16.70 1.355 0.605 1.910 1.105 
575 5782.3 181.5 DLVS 1144 10 1091.6 3236 545.8 1618  0000 16.63 1.349 0.602 1.902 1.100 
576 5789.4 181.4 ULVS 524.5 2 319.8 774 79.9 193  0000 16.58     
577 5801.8 181.4 DLVS 1144 10 1209.8 3604 604.9 1802  0000 16.50 1.339 0.598 1.888 1.092 
578 5807.3 181.4 DLVS 1144 10 1140.7 3320 570.4 1660  0000 16.46 1.336 0.596 1.883 1.089 
579 5818.3 181.3 DLVS 1144 10 1069.9 3163 535.0 1581  0000 16.39 1.330 0.594 1.875 1.085 
580 5841.5 181 DLVS 1144 10 1152.3 3377 576.2 1688  0000 16.24 1.318 0.588 1.858 1.074 
581 5849.5 181.1 ULVS 1430 2 1113.0 2796 278.3 699  0000 16.19     
582 5854.2 181 DLVS 1144 10 1059.9 3186 529.9 1593  0000 16.16 1.311 0.585 1.848 1.069 
583 5874.4 180.9 DLVS 1144 10 1197.9 3612 599.0 1806  0000 16.02 1.300 0.581 1.833 1.060 
584 6068.3 179.8 DLVS 1026.5 10 1005.1 3007 502.6 1503  0000 14.79 1.200 0.536 1.692 0.979 
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585 6073.5 179.7 DLVS 1026.5 10 975.3 2884 487.7 1442  0000 14.76 1.197 0.535 1.688 0.976 
586 6077.0 179.7 ULVS 1711 2 1104.8 2837 276.2 709  0000 14.74     
587 6092.2 179.7 ULVS 1711 2 945.6 2462 236.4 615  0000 14.64     
588 6094.1 179.7 DLVS 1026.5 10 939.0 2807 469.5 1403  0000 14.63 1.187 0.530 1.673 0.968 
589 6101.9 179.6 DLVS 1026.5 10 1014.6 3076 507.3 1538  0000 14.58 1.183 0.528 1.668 0.965 
590 6109.6 179.6 DLVS 1026.5 10 980.9 2914 490.5 1457  0000 14.53 1.179 0.526 1.662 0.961 
591 6120.0 179.4 DLVS 1026.5 10 887.2 2665 443.6 1332  0000 14.47 1.174 0.524 1.655 0.957 
592 6124.4 179.4 ULVS 1283 2 848.7 2170 212.2 542  0000 14.44     
593 6138.2 179.3 DLVS 1026.5 10 1003.2 3065 501.6 1532  0000 14.35 1.165 0.520 1.642 0.950 
594 6142.1 179.3 ULVS 1711 2 626.4 1608 156.6 402  0000 14.33     
595 6146.0 179.3 DLVS 1026.5 10 983.2 2949 491.6 1474  0000 14.30 1.161 0.518 1.636 0.946 
596 6153.9 179.3 DLVS 1026.5 10 891.8 2637 445.9 1318  0000 14.25 1.157 0.516 1.631 0.943 
597 6159.2 179.3 ULVS 470.5 2 320.2 794 80.0 198  0000 14.22     
598 6180.1 179.2 DLVS 1026.5 10 991.4 3012 495.7 1506  0000 14.09 1.144 0.511 1.612 0.932 
599 6206.4 179.1 DLVS 1026.5 10 901.6 2655 450.8 1327  0000 13.93 1.130 0.505 1.594 0.922 
600 6222.2 178.9 DLVS 1026.5 10 965.0 2903 482.5 1451  0000 13.84 1.123 0.501 1.583 0.915 
601 6405.9 178 DLVS 1084 10 889.3 2648 444.7 1324  0000 12.73 1.033 0.461 1.456 0.842 
602 6410.6 178 ULVS 1806.5 2 712.3 1897 178.1 474  0000 12.70     
603 6414.0 178 DLVS 1084 10 958.8 2946 479.4 1473  0000 12.68 1.029 0.459 1.451 0.839 
604 6422.2 177.9 DLVS 1084 10 979.2 3016 489.6 1508  0000 12.63 1.025 0.458 1.445 0.836 
605 6427.0 178 ULVS 1806.5 2 822.7 2214 205.7 553  0000 12.60     
606 6444.0 177.9 DLVS 1084 10 882.7 2643 441.3 1321  0000 12.50 1.014 0.453 1.430 0.827 
607 6448.3 177.7 ULVS 497 2 256.0 638 64.0 159  0000 12.48     
608 6449.5 177.7 DLVS 1084 10 911.1 2705 455.6 1352  0000 12.47 1.012 0.452 1.426 0.825 
609 6460.5 177.7 DLVS 1084 10 980.9 3016 490.5 1508  0000 12.41 1.007 0.449 1.419 0.821 
610 6464.0 177.7 ULVS 1806.5 2 680.3 1809 170.1 452  0000 12.38     
611 6474.2 177.7 DLVS 1084 10 870.0 2566 435.0 1283  0000 12.33 1.000 0.447 1.410 0.816 
612 6485.2 177.7 DLVS 1084 10 882.8 2675 441.4 1337  0000 12.26 0.995 0.444 1.403 0.811 
613 6496.2 177.6 DLVS 1084 10 902.5 2664 451.2 1332  0000 12.20 0.990 0.442 1.395 0.807 
614 6510.4 177.5 ULVS 1355 2 499.6 1326 124.9 331  0000 12.12     
615 6523.8 177.5 DLVS 1084 10 838.9 2464 419.5 1232  0000 12.04 0.977 0.436 1.377 0.796 
616 6532.1 177.5 DLVS 1084 10 877.9 2682 438.9 1341  0000 11.99 0.973 0.434 1.371 0.793 
617 6568.2 177.2 DLVS 1084 10 834.0 2473 417.0 1236  0000 11.78 0.956 0.427 1.347 0.779 
618 6739.1 176.4 DLVS 1137.5 10 850.7 2573 425.4 1286  0000 10.79 0.876 0.391 1.235 0.714 
619 6744.8 176.4 DLVS 1137.5 10 842.5 2538 421.3 1269  0000 10.76 0.873 0.390 1.231 0.712 
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620 6750.7 176.4 ULVS 521.5 2 323.6 823 80.9 205  0000 10.73     
621 6756.3 176.3 DLVS 1137.5 10 870.1 2608 435.0 1304  0000 10.69 0.868 0.387 1.223 0.708 
622 6766.2 176.3 ULVS 1895.5 2 624.0 1677 156.0 419  0000 10.64     
623 6776.3 176.3 DLVS 1137.5 10 894.5 2784 447.3 1392  0000 10.58 0.859 0.383 1.210 0.700 
624 6779.9 176.3 ULVS 1895.5 2 1111.6 3000 277.9 750  0000 10.56     
625 6782.1 176.1 DLVS 1137.5 10 845.3 2511 422.6 1255  0000 10.55 0.856 0.382 1.207 0.698 
626 6793.5 176.1 DLVS 1137.5 10 852.9 2607 426.5 1303  0000 10.48 0.851 0.380 1.199 0.694 
627 6797.1 176.3 ULVS 1895.5 2 965.1 2625 241.3 656  0000 10.46     
628 6802.4 176 DLVS 1137.5 10 872.9 2624 436.5 1312  0000 10.43 0.847 0.378 1.194 0.690 
629 6815.6 176 ULVS 1422 2 485.5 1298 121.4 324  0000 10.36     
630 6831.0 176 DLVS 1137.5 10 826.6 2497 413.3 1248  0000 10.27 0.833 0.372 1.175 0.680 
631 6839.7 176 DLVS 1137.5 10 833.0 2547 416.5 1273  0000 10.22 0.830 0.370 1.170 0.676 
632 6854.1 176 DLVS 1137.5 10 896.1 2769 448.1 1384  0000 10.14 0.823 0.367 1.160 0.671 
633 6868.6 175.9 DLVS 1137.5 10 872.5 2718 436.3 1359  0000 10.06 0.816 0.365 1.151 0.666 
634 6891.8 175.8 DLVS 1137.5 10 827.8 2503 413.9 1251  0000 9.931 0.806 0.360 1.136 0.657 
635 7063.9 175 DLVS 1183.5 10 818.5 2477 409.2 1238  0000 8.977 0.728 0.325 1.027 0.594 
636 7069.9 175 DLVS 1183.5 10 850.2 2587 425.1 1293  0000 8.945 0.726 0.324 1.023 0.592 
637 7078.0 175 ULVS 1972.5 2 625.2 1740 156.3 435  0000 8.900     
638 7081.8 174.9 DLVS 1183.5 10 894.2 2823 447.1 1411  0000 8.879 0.720 0.322 1.016 0.587 
639 7095.9 174.8 ULVS 1972.5 2 1190.0 3414 297.5 853  0000 8.801     
640 7101.3 174.8 ULVS 542.5 2 313.7 847 78.4 211  0000 8.771     
641 7102.7 174.9 DLVS 1183.5 10 800.3 2460 400.2 1230  0000 8.763 0.711 0.317 1.002 0.580 
642 7108.7 174.8 DLVS 1183.5 10 802.7 2462 401.3 1231  0000 8.730 0.708 0.316 0.999 0.578 
643 7117.6 174.8 ULVS 1972.5 2 663.2 1881 165.8 470  0000 8.682     
644 7120.7 174.8 DLVS 1183.5 10 853.5 2642 426.7 1321  0000 8.666 0.703 0.314 0.991 0.573 
645 7129.7 174.7 DLVS 1183.5 10 883.9 2798 441.9 1399  0000 8.618 0.699 0.312 0.986 0.570 
646 7133.4 174.8 ULVS 1479 2 562.7 1582 140.7 395  0000 8.598     
647 7147.7 174.7 DLVS 1183.5 10 778.4 2377 389.2 1188  0000 8.519 0.691 0.309 0.975 0.564 
648 7159.7 174.7 DLVS 1183.5 10 799.1 2457 399.5 1228  0000 8.453 0.686 0.306 0.967 0.559 
649 7168.7 174.6 DLVS 1183.5 10 877.7 2848 438.8 1424  0000 8.406 0.682 0.305 0.962 0.556 
650 7186.8 174.6 DLVS 1183.5 10 789.1 2413 394.6 1206  0000 8.310 0.674 0.301 0.951 0.550 
651 7198.9 174.6 DLVS 1183.5 10 769.0 2370 384.5 1185  0000 8.244 0.669 0.299 0.943 0.545 
652 7386.8 173.8 DLVS 1229.5 10 740.0 2250 370.0 1125  0000 7.237 0.587 0.262 0.828 0.479 
653 7393.1 173.7 ULVS 563.5 2 308.9 845 77.2 211  0000 7.204     
654 7396.0 173.8 DLVS 1229.5 10 749.2 2321 374.6 1160  0000 7.188 0.583 0.260 0.822 0.476 
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655 7402.2 173.7 DLVS 1229.5 10 751.3 2296 375.6 1148  0000 7.156 0.581 0.259 0.819 0.473 
656 7406.0 173.7 ULVS 2049 2 696.5 2012 174.1 503  0000 7.136     
657 7424.6 173.6 ULVS 2049 2 700.7 2025 175.2 506  0000 7.037     
658 7427.0 173.6 DLVS 1229.5 10 804.9 2566 402.4 1283  0000 7.024 0.570 0.254 0.804 0.465 
659 7436.2 173.6 DLVS 1229.5 10 736.9 2234 368.4 1117  0000 6.976 0.566 0.253 0.798 0.462 
660 7442.4 173.6 DLVS 1229.5 10 738.3 2318 369.2 1159  0000 6.943 0.563 0.252 0.794 0.459 
661 7447.0 173.6 ULVS 2049 2 986.4 2867 246.6 716  0000 6.919     
662 7454.8 173.6 DLVS 1229.5 10 767.3 2390 383.6 1195  0000 6.879 0.558 0.249 0.787 0.455 
663 7482.9 173.5 DLVS 1229.5 10 740.1 2362 370.0 1181  0000 6.731 0.546 0.244 0.770 0.445 
664 7489.2 173.5 DLVS 1229.5 10 713.1 2133 356.5 1066  0000 6.698 0.543 0.243 0.766 0.443 
665 7500.6 173.3 ULVS 1537 2 696.9 1984 174.2 496  0000 6.639     
666 7504.8 173.3 DLVS 1229.5 10 738.0 2277 369.0 1138  0000 6.617 0.537 0.240 0.757 0.438 
667 7523.5 173.3 DLVS 1229.5 10 790.8 2575 395.4 1287  0000 6.519 0.529 0.236 0.746 0.431 
668 7532.9 173.2 DLVS 1229.5 10 754.3 2420 377.1 1210  0000 6.470 0.525 0.234 0.740 0.428 
669 7717.9 172.6 DLVS 1267 10 729.7 2352 364.8 1176  0000 5.517 0.448 0.200 0.631 0.365 
670 7726.6 172.6 ULVS 2112 2 1080.9 3277 270.2 819  0000 5.474     
671 7732.4 172.6 ULVS 580.5 2 293.6 823 73.4 205  0000 5.444     
672 7733.9 172.6 DLVS 1267 10 674.8 2050 337.4 1025  0000 5.437 0.441 0.197 0.622 0.360 
673 7740.3 172.5 DLVS 1267 10 686.3 2150 343.2 1075  0000 5.404 0.438 0.196 0.618 0.358 
674 7745.8 172.6 ULVS 2112 2 708.7 2115 177.2 528  0000 5.376     
675 7749.8 172.6 DLVS 1267 10 727.0 2310 363.5 1155  0000 5.356 0.435 0.194 0.613 0.354 
676 7759.4 172.6 DLVS 1267 10 762.9 2504 381.4 1252  0000 5.308 0.431 0.192 0.607 0.351 
677 7766.3 172.5 ULVS 1584 2 509.4 1487 127.3 371  0000 5.273     
678 7775.4 172.5 DLVS 1267 10 694.4 2216 347.2 1108  0000 5.226 0.424 0.189 0.598 0.346 
679 7785.0 172.5 DLVS 1267 10 661.6 1995 330.8 997  0000 5.177 0.420 0.188 0.592 0.343 
680 7788.7 172.5 ULVS 2112 2 988.2 2956 247.1 739  0000 5.158     
681 7800.9 172.5 DLVS 1267 10 695.0 2169 347.5 1084  0000 5.096 0.414 0.185 0.583 0.337 
682 7807.4 172.4 DLVS 1267 10 728.3 2301 364.2 1150  0000 5.064 0.411 0.183 0.579 0.335 
683 7820.2 172.4 DLVS 1267 10 737.6 2454 368.8 1227  0000 5.000 0.406 0.181 0.572 0.331 
684 7829.9 172.4 DLVS 1267 10 672.4 2099 336.2 1049  0000 4.952 0.402 0.179 0.567 0.328 
685 7842.8 172.4 DLVS 1267 10 652.5 2006 326.2 1003  0000 4.888 0.397 0.177 0.559 0.323 
686 8046.5 171.8 DLVS 850 20 203.4 652 203.4 652  0000 3.881 0.315 0.141 0.444 0.257 
688 8048.7 171.8 DLVS 850 20 203.9 649 203.9 649  0000 3.870 0.314 0.140 0.443 0.256 
690 8051.0 171.8 DLVS 850 20 204.1 649 204.1 649  0000 3.859 0.313 0.140 0.441 0.255 
692 8053.5 171.8 DLVS 850 20 207.0 661 207.0 661  0000 3.847 0.312 0.139 0.440 0.255 
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694 8055.8 171.8 DLVS 850 20 207.8 655 207.8 655  0000 3.835 0.311 0.139 0.439 0.254 
696 8058.1 171.6 DLVS 850 20 209.1 660 209.1 660  0000 3.824 0.310 0.139 0.438 0.253 
698 8060.4 171.6 DLVS 850 20 213.1 675 213.1 675  0000 3.813 0.309 0.138 0.436 0.252 
700 8062.8 171.6 DLVS 850 20 216.1 692 216.1 692  0000 3.801 0.308 0.138 0.435 0.252 
702 8065.0 171.6 DLVS 850 20 221.9 717 221.9 717  0000 3.790 0.308 0.137 0.434 0.251 
704 8067.3 171.6 DLVS 850 20 222.0 716 222.0 716  0000 3.779 0.307 0.137 0.432 0.250 
706 8069.6 171.8 DLVS 850 20 225.1 729 225.1 729  0000 3.768 0.306 0.137 0.431 0.249 
708 8072.0 171.6 DLVS 850 20 229.0 761 229.0 761  0000 3.756 0.305 0.136 0.430 0.249 
710 8074.2 171.6 DLVS 850 20 227.0 751 227.0 751  0000 3.745 0.304 0.136 0.428 0.248 
712 8076.5 171.6 DLVS 850 20 223.7 740 223.7 740  0000 3.734 0.303 0.135 0.427 0.247 
714 8078.7 171.6 DLVS 850 20 223.2 748 223.2 748  0000 3.723 0.302 0.135 0.426 0.246 
716 8081.0 171.6 DLVS 850 20 224.1 756 224.1 756  0000 3.712 0.301 0.134 0.425 0.246 
718 8083.4 171.6 DLVS 850 20 218.0 708 218.0 708  0000 3.700 0.300 0.134 0.423 0.245 
720 8225.4 171.4 ULVS 2198 2 564.2 1715 141.1 428  0000 3.013     
721 8227.9 171.3 DLVS 1318.5 10 647.7 2110 323.8 1055  0000 3.001 0.243 0.109 0.343 0.199 
722 8234.6 171.4 ULVS 2198 2 623.9 1919 156.0 479  0000 2.968     
723 8244.3 171.3 DLVS 1318.5 10 595.9 1894 297.9 947  0000 2.921 0.237 0.106 0.334 0.193 
728 8323.3 171.1 ULVS 2210 2 770.5 2393 192.6 598  0000 2.543     
732 8371.8 171 ULVS 2217 2 875.3 2768 218.8 692  0000 2.311     
735 8390.6 171 DLVS 1330.5 10 614.9 2037 307.4 1018  0000 2.222 0.180 0.0805 0.254 0.147 
741 8472.5 170.9 DLVS 1336.5 10 543.3 1816 271.6 908  0000 1.836 0.149 0.0665 0.210 0.121 
743 8488.9 170.8 DLVS 1337.5 10 553.7 1808 276.8 904  0000 1.759 0.143 0.0637 0.201 0.116 
748 8568.2 170.7 ULVS 2239.5 2 802.5 2542 200.6 635  0000 1.391     
759 8685.6 170.4 DLVS 1350 10 497.4 1627 248.7 813  0000 0.842 0.0683 0.0305 0.0963 0.0557 
764 8765.2 170.3 ULVS 2257.5 2 560.0 1761 140.0 440  0001 0.474     
768 8824.7 170.4 DLVS 1359 2 523.2 1723 261.6 861  0001 0.205 0.0166 0.0074 0.0235 0.0136 
769 8826.5 170.3 DLVS 1359 2 523.8 1708 261.9 854  0001 0.197 0.0160 0.0071 0.0226 0.0130 
771 8841.6 170.3 DLVS 1359 2 487.9 1581 243.9 790  0001 0.127 0.0103 0.0046 0.0145 0.0084 
772 8843.3 170.3 DLVS 1359 2 487.7 1584 243.9 792  0001 0.119 0.0097 0.0043 0.0137 0.0079 
774 8846.8 170.2 DLVS 1359 2 484.5 1591 242.3 795  0001 0.104 0.0084 0.0038 0.0119 0.0069 
775 8848.5 170.3 DLVS 1359 2 484.3 1567 242.2 783  0001 0.096 0.0078 0.0035 0.0110 0.0064 
777 8851.9 170.3 DLVS 1359 2 484.4 1566 242.2 783  0001 0.081 0.0066 0.0029 0.0093 0.0054 
779 8855.3 170.3 DLVS 1359 2 480.9 1549 240.5 774  0001 0.066 0.0053 0.0024 0.0075 0.0043 
781 8858.7 170.3 DLVS 1360.5 2 492.4 1569 246.2 784  0001 0.050 0.0041 0.0018 0.0057 0.0033 
785 8865.6 170.3 DLVS 1360.5 2 613.0 1911 306.5 955  0001 0.019 0.0015 0.0007 0.0022 0.0013 
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786 8867.3 170.3 DLVS 1360.5 2 995.0 3055 497.5 1527  0001 0.011 0.0009 0.0004 0.0013 0.0007 
788 8870.7 170.2 DLVS 1360.5 2 4826.6 8190 2413.3 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
789 8872.4 170.2 DLVS 680.5 2 3879.5 8190 1939.7 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
790 8873.6 170.3 DLVS 340.5 2 1698.8 4220 849.4 2110  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
791 8876.2 170.2 DLVS 330.5 2 1785.4 4541 892.7 2270  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
792 8877.4 170.2 DLVS 295.5 2 1578.5 3995 789.2 1997  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
793 8879.2 170.2 DLVS 301 2 1614.0 4112 807.0 2056  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
798 8886.5 170.2 DLVS 301 2 1609.8 4085 804.9 2042  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
799 8888.4 170.3 DLVS 299 2 1607.7 4045 803.8 2022  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
801 8891.3 170.3 DLVS 297 2 1600.3 4050 800.2 2025  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
802 8893.1 170.2 DLVS 298.5 2 1600.3 4046 800.2 2023  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
803 8894.3 170.2 DLVS 299.5 2 1616.5 4093 808.2 2046  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
806 8898.9 170.2 DLVS 297.5 2 1606.7 4097 803.3 2048  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
807 8900.6 170.2 DLVS 296.5 2 1597.2 4048 798.6 2024  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
809 8903.5 170.3 DLVS 297 2 1601.6 4086 800.8 2043  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
811 8907.2 170.2 DLVS 299 2 1610.5 4085 805.3 2042  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
812 8908.3 170.2 DLVS 297.5 2 1601.4 4057 800.7 2028  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
813 8909.7 170.2 DLVS 299 2 1615.4 4106 807.7 2053  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
815 8912.8 170.2 DLVS 296 2 1602.8 4076 801.4 2038  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
816 8914.6 170.2 DLVS 296 2 1598.0 4056 799.0 2028  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
818 8918.0 170.2 ULVS 1000 2 577.5 1676 144.4 419  0001 0.00005     
819 8919.3 170.2 DLVS 4000 10 5359.8 8190 2679.9 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
820 8923.6 170.2 ULVS 7074.5 2 3772.2 11632 943.0 2908  0001 0.00005     
821 8931.0 170.2 DLVS 297 10 831.3 4088 415.7 2044  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
822 8931.6 170.2 ULVS 7326.5 2 3901.3 12008 975.3 3002  0001 0.00005     
823 8939.2 170.2 DLVS 2001 10 3836.7 8190 1918.4 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
824 8941.6 170.2 ULVS 7278.5 2 3871.7 11945 967.9 2986  0001 0.00005     
825 8949.1 170.2 DLVS 360 10 999.8 4942 499.9 2471  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
826 8949.8 170.2 ULVS 7316 2 3894.2 12000 973.5 3000  0001 0.00005     
827 8957.4 170.2 DLVS 1001 10 2518.9 8190 1259.5 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
828 8958.8 170.2 ULVS 7268 2 3865.9 11891 966.5 2972  0001 0.00005     
829 8966.3 170.2 DLVS 359.5 10 1000.4 4930 500.2 2465  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
830 8967.0 170.2 ULVS 7291 2 3876.2 11881 969.0 2970  0001 0.00005     
831 8974.6 170.2 DLVS 501 10 1381.5 6849 690.7 3424  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
832 8975.4 170.2 ULVS 7300 2 3881.6 11936 970.4 2984  0001 0.00005     
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833 8983.0 170.2 DLVS 358 10 997.7 4936 498.8 2468  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
834 8983.7 170.2 ULVS 7309 2 3885.1 11917 971.3 2979  0001 0.00005     
835 8991.3 170.2 DLVS 359 10 998.9 4913 499.5 2456  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
836 8992.0 170.2 ULVS 7303.5 2 3883.4 11947 970.8 2986  0001 0.00005     
837 8999.6 170.2 DLVS 357.5 10 997.3 4915 498.6 2457  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
838 9000.3 170 ULVS 7298 2 3881.2 11928 970.3 2982  0001 0.00005     
839 9007.8 170 DLVS 358.5 10 1000.5 4926 500.2 2463  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
840 9013.8 170.2 DLVS 1360.5 10 3085.6 8190 1542.8 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
841 9024.0 170.2 DLVS 1360.5 10 3090.2 8190 1545.1 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
842 9029.0 170.2 ULVS 2267.5 2 1238.8 3721 309.7 930  0001 0.00005     
843 9044.5 170.2 DLVS 1360.5 10 3088.6 8190 1544.3 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
844 9051.4 170.2 ULVS 623.5 2 378.7 1060 94.7 265  0001 0.00005     
845 9058.1 170.2 DLVS 1360.5 10 3092.9 8190 1546.4 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
846 9065.7 170.2 ULVS 2267.5 2 1239.8 3717 309.9 929  0001 0.00005     
847 9068.4 170.2 DLVS 1360.5 10 3092.8 8190 1546.4 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
848 9075.2 170.2 DLVS 1360.5 10 3091.2 8190 1545.6 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
849 9086.2 170.2 ULVS 2267.5 2 1239.9 3720 310.0 930  0001 0.00005     
850 9088.8 170.2 DLVS 1360.5 10 3093.0 8190 1546.5 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
851 9102.4 170.2 DLVS 1360.5 10 3087.5 8190 1543.7 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
852 9112.7 170.2 DLVS 1360.5 10 3095.3 8190 1547.7 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
853 9119.5 170.2 DLVS 1360.5 10 3090.4 8190 1545.2 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
854 9128.5 170.2 ULVS 1700.5 2 944.3 2813 236.1 703  0001 0.00005     
855 9163.8 170.3 DLVS 1360.5 10 3093.3 8190 1546.6 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
856 9174.0 170.4 DLVS 1360.5 10 3089.2 8190 1544.6 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
857 9372.5 170.9 ULVS 2267.5 2 1250.5 3827 312.6 956  0001 0.00005     
858 9376.9 170.8 DLVS 1360.5 10 3101.2 8190 1550.6 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
859 9383.7 170.8 DLVS 1360.5 10 3106.9 8190 1553.4 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
860 9393.0 170.9 ULVS 2267.5 2 1251.4 3821 312.9 955  0001 0.00005     
861 9397.3 170.9 DLVS 1360.5 10 3102.3 8190 1551.2 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
862 9414.4 170.9 DLVS 1360.5 10 3103.3 8190 1551.7 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
863 9419.6 170.9 ULVS 623.5 2 382.8 1094 95.7 273  0001 0.00005     
864 9421.2 170.9 DLVS 1360.5 10 3103.5 8190 1551.7 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
865 9431.4 170.9 DLVS 1360.5 10 3101.3 8190 1550.6 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
866 9438.1 171 ULVS 2267.5 2 1255.3 3871 313.8 967  0001 0.00005     
867 9441.6 171 DLVS 1360.5 10 3103.3 8190 1551.7 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
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868 9451.9 171 DLVS 1360.5 10 3096.9 8190 1548.5 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
869 9455.8 171.1 ULVS 1700.5 2 954.6 2900 238.7 725  0001 0.00005     
870 9468.9 171.1 DLVS 1360.5 10 3097.8 8190 1548.9 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
871 9475.7 171.3 DLVS 1360.5 10 3101.4 8190 1550.7 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
872 9486.0 171.3 DLVS 1360.5 10 3105.3 8190 1552.6 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
873 9530.2 171.3 DLVS 1360.5 10 3104.4 8190 1552.2 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
874 9692.9 172.1 DLVS 680.5 10 1864.9 8190 932.4 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
875 9696.3 172.1 DLVS 680.5 10 1872.0 8190 936.0 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
876 9699.8 172 ULVS 2267.5 2 1270.3 3973 317.6 993  0001 0.00005     
877 9706.6 172.1 DLVS 680.5 10 1870.9 8190 935.5 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
878 9720.3 172.2 ULVS 2267.5 2 1271.2 3981 317.8 995  0001 0.00005     
879 9724.5 172.2 ULVS 2267.5 2 1272.1 3996 318.0 999  0001 0.00005     
880 9730.4 172.2 DLVS 680.5 10 1871.6 8190 935.8 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
881 9740.6 172.2 DLVS 680.5 10 1868.7 8190 934.3 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
882 9744.0 172.2 DLVS 680.5 10 1868.6 8190 934.3 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
883 9754.4 172.2 DLVS 680.5 10 1865.7 8190 932.8 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
884 9767.9 172.4 DLVS 680.5 10 1862.4 8190 931.2 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
885 9783.1 172.5 ULVS 1700.5 2 968.6 3020 242.2 755  0001 0.00005     
886 9787.8 172.5 ULVS 623.5 2 388.9 1140 97.2 285  0001 0.00005     
887 9791.8 172.6 DLVS 680.5 10 1871.6 8190 935.8 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
888 9798.6 172.6 DLVS 680.5 10 1870.4 8190 935.2 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
889 9805.4 172.6 DLVS 680.5 10 1866.7 8190 933.3 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
890 9842.9 172.9 DLVS 680.5 10 1869.7 8190 934.8 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
891 10001.5 173.6 DLVS 680.5 10 1867.6 8190 933.8 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
892 10004.8 173.5 DLVS 680.5 10 1868.9 8190 934.5 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
893 10010.8 173.5 ULVS 2267.5 2 1288.8 4109 322.2 1027  0001 0.00005     
894 10025.4 173.6 DLVS 680.5 10 1869.4 8190 934.7 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
895 10028.6 173.6 ULVS 1700.5 2 980.7 3093 245.2 773  0001 0.00005     
896 10032.1 173.6 DLVS 680.5 10 1873.8 8190 936.9 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
897 10039.1 173.6 DLVS 680.5 10 1865.8 8190 932.9 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
898 10047.5 173.7 ULVS 2267.5 2 1291.9 4134 323.0 1033  0001 0.00005     
899 10052.6 173.7 DLVS 680.5 10 1870.9 8190 935.5 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
900 10062.8 173.7 DLVS 680.5 10 1862.9 8190 931.5 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
901 10068.0 173.8 ULVS 2267.5 2 1293.1 4126 323.3 1031  0001 0.00005     
902 10074.1 173.8 ULVS 623.5 2 392.8 1169 98.2 292  0001 0.00005     



 

DISR - C. See 25 of 31 9/28/2012 
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903 10090.1 173.9 DLVS 680.5 10 1871.1 8190 935.6 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
904 10096.9 173.9 DLVS 680.5 10 1870.5 8190 935.2 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
905 10110.5 174.1 DLVS 680.5 10 1862.9 8190 931.5 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
906 10117.3 174.1 DLVS 680.5 10 1866.1 8190 933.0 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
907 10141.2 174.2 DLVS 680.5 10 1862.9 8190 931.4 4095 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
908 10313.4 174.9 ULVS 2267.5 2 1307.4 4211 326.9 1052  0001 0.00005     
909 10317.1 174.9 DLVS 354.5 10 996.8 4881 498.4 2440  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
910 10320.5 175 DLVS 354.5 10 1000.0 4883 500.0 2441  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
911 10330.7 175 DLVS 354.5 10 993.5 4855 496.7 2427  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
912 10333.9 174.9 ULVS 2267.5 2 1310.7 4259 327.7 1064  0001 0.00005     
913 10354.6 175 DLVS 355 10 996.9 4880 498.5 2440  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
914 10360.5 175.2 ULVS 623.5 2 398.1 1194 99.5 298  0001 0.00005     
915 10364.8 175.2 DLVS 354.5 10 994.1 4875 497.0 2437  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
916 10368.2 175.2 DLVS 356 10 999.2 4906 499.6 2453  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
917 10378.5 175.3 DLVS 356 10 997.0 4887 498.5 2443  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
918 10392.1 175.3 DLVS 353 10 993.3 4873 496.6 2436  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
919 10396.7 175.3 ULVS 1700.5 2 999.7 3229 249.9 807  0001 0.00005     
920 10416.0 175.4 DLVS 355.5 10 1001.3 4939 500.6 2469  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
921 10419.9 175.4 ULVS 2267.5 2 1317.1 4292 329.3 1073  0001 0.00005     
922 10422.8 175.4 DLVS 357 10 998.7 4894 499.3 2447  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
923 10429.6 175.5 DLVS 354.5 10 996.9 4913 498.5 2456  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
924 10467.1 175.7 DLVS 352.5 10 994.2 4890 497.1 2445  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
925 10612.0 176.1 DLVS 356.5 10 1001.7 4914 500.9 2457  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
926 10615.4 176.1 DLVS 355.5 10 1001.0 4917 500.5 2458  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
927 10620.2 176.3 ULVS 2267.5 2 1328.1 4371 332.0 1092  0001 0.00005     
928 10635.9 176.4 DLVS 357.5 10 1004.2 4912 502.1 2456  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
929 10639.3 176.3 DLVS 355.5 10 999.6 4908 499.8 2454  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
930 10642.2 176.4 ULVS 1700.5 2 1007.7 3276 251.9 819  0001 0.00005     
931 10649.6 176.5 DLVS 354.5 10 997.9 4890 499.0 2445  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
932 10663.1 176.5 DLVS 354.5 10 997.9 4907 499.0 2453  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
933 10665.9 176.5 ULVS 2267.5 2 1330.4 4375 332.6 1093  0001 0.00005     
934 10673.3 176.5 DLVS 356 10 1005.3 4960 502.6 2480  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
935 10683.6 176.5 DLVS 357 10 1004.3 4911 502.2 2455  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
936 10687.8 176.5 ULVS 623.5 2 402.3 1225 100.6 306  0001 0.00005     
937 10700.6 176.6 DLVS 356 10 1000.0 4934 500.0 2467  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 



 

DISR - C. See 26 of 31 9/28/2012 
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938 10707.5 176.8 DLVS 355 10 998.1 4909 499.0 2454  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
939 10722.5 176.8 ULVS 2267.5 2 1332.0 4382 333.0 1095  0001 0.00005     
940 10727.9 176.8 DLVS 355 10 999.3 4910 499.7 2455  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
941 10751.7 176.8 DLVS 355.5 10 996.6 4899 498.3 2449  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
942 10906.6 177.5 ULVS 2267.5 2 1342.3 4445 335.6 1111  0001 0.00005     
943 10910.3 177.5 DLVS 359 10 1009.1 4916 504.5 2458  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
944 10913.7 177.5 DLVS 358 10 1008.2 4925 504.1 2462  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
945 10923.9 177.5 DLVS 355.5 10 995.4 4873 497.7 2436  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
946 10927.1 177.5 ULVS 2267.5 2 1344.9 4457 336.2 1114  0001 0.00005     
947 10937.6 177.5 DLVS 357.5 10 1006.1 4920 503.0 2460  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
948 10951.7 177.6 ULVS 2267.5 2 1346.0 4471 336.5 1117  0001 0.00005     
949 10958.0 177.6 DLVS 355 10 998.5 4899 499.2 2449  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
950 10961.4 177.7 DLVS 355.5 10 1000.8 4911 500.4 2455  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
951 10969.4 177.7 ULVS 1700.5 2 1022.6 3368 255.6 842  0001 0.00005     
952 10974.1 177.9 ULVS 623.5 2 407.2 1267 101.8 316  0001 0.00005     
953 10985.3 177.7 DLVS 357.5 10 1004.9 4953 502.4 2476  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
954 10988.7 177.9 DLVS 355 10 996.8 4892 498.4 2446  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
955 11009.1 177.9 DLVS 357.5 10 1008.8 4961 504.4 2480  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
956 11012.6 178 DLVS 356.5 10 1008.5 4987 504.3 2493  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
957 11022.8 178 DLVS 355.5 10 1006.7 4968 503.3 2484  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
958 11056.9 178.2 DLVS 356.5 10 1002.2 4930 501.1 2465  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
959 11184.7 178.7 DLVS 357 10 1006.8 4927 503.4 2463  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
960 11188.1 178.8 DLVS 355 10 1004.2 4925 502.1 2462  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
961 11193.0 178.7 ULVS 2267.5 2 1355.4 4496 338.8 1124  0001 0.00005     
962 11208.9 178.8 DLVS 356 10 1006.2 4917 503.1 2458  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
963 11212.0 178.8 DLVS 355 10 1003.3 4914 501.7 2457  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
964 11214.9 178.8 ULVS 1700.5 2 1030.9 3414 257.7 853  0001 0.00005     
965 11232.4 178.9 DLVS 356.5 10 1009.0 4936 504.5 2468  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
966 11235.9 178.9 DLVS 355.5 10 1005.7 4936 502.8 2468  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
967 11238.7 178.9 ULVS 2267.5 2 1359.7 4527 339.9 1131  0001 0.00005     
968 11246.4 179.1 DLVS 354.5 10 1002.3 4900 501.1 2450  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
969 11259.7 179.1 DLVS 356 10 1005.4 4920 502.7 2460  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
970 11280.2 179.1 DLVS 356 10 1002.2 4901 501.1 2450  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
971 11283.6 179.2 DLVS 357.5 10 1002.9 4893 501.4 2446  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
972 11295.2 179.2 ULVS 2267.5 2 1361.9 4551 340.5 1137  0001 0.00005     
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973 11301.4 179.3 ULVS 623.5 2 409.9 1286 102.5 321  0001 0.00005     
974 11338.1 179.4 DLVS 355.5 10 1006.0 4948 503.0 2474  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
975 11344.9 179.4 DLVS 355.5 10 1006.0 4956 503.0 2478  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
976 11462.7 179.9 DLVS 355 10 1002.4 4927 501.2 2463  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
977 11466.0 179.9 DLVS 357 10 1009.0 4951 504.5 2475  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
978 11476.2 180 DLVS 356.5 10 1008.4 4949 504.2 2474  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
979 11479.3 180.2 ULVS 2267.5 2 1371.3 4582 342.8 1145  0001 0.00005     
980 11499.8 180.2 ULVS 2267.5 2 1370.6 4619 342.7 1154  0001 0.00005     
981 11506.0 180.2 ULVS 623.5 2 413.6 1301 103.4 325  0001 0.00005     
982 11510.3 180.2 DLVS 356.5 10 1006.3 4918 503.1 2459  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
983 11513.7 180.2 DLVS 353 10 993.9 4838 497.0 2419  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
984 11523.9 180.2 DLVS 356.5 10 1002.7 4893 501.3 2446  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
985 11534.2 180.3 DLVS 356 10 1004.4 4913 502.2 2456  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
986 11542.2 180.4 ULVS 1700.5 2 1043.7 3485 260.9 871  0001 0.00005     
987 11561.4 180.4 DLVS 357 10 1011.6 4960 505.8 2480  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
988 11565.4 180.4 ULVS 2267.5 2 1376.0 4607 344.0 1151  0001 0.00005     
989 11568.2 180.4 DLVS 357 10 1006.3 4924 503.2 2462  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
990 11578.5 180.4 DLVS 358 10 1007.0 4919 503.5 2459  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
991 11612.5 180.7 DLVS 357 10 1006.8 4928 503.4 2464  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
992 11622.8 180.7 DLVS 355 10 1002.7 4915 501.4 2457  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
993 11745.3 181.3 ULVS 2267.5 2 1386.8 4708 346.7 1177  0001 0.00005     
994 11750.6 181.3 DLVS 354.5 10 1003.0 4940 501.5 2470  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
995 11754.0 181.3 DLVS 354.5 10 1003.1 4942 501.5 2471  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
996 11764.3 181.3 DLVS 354 10 1000.4 4920 500.2 2460  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
997 11769.9 181.4 ULVS 2267.5 2 1390.0 4728 347.5 1182  0001 0.00005     
998 11784.7 181.4 DLVS 354.5 10 994.4 4856 497.2 2428  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
999 11787.6 181.4 ULVS 1700.5 2 1053.8 3554 263.5 888  0001 0.00005     

1000 11792.3 181.4 ULVS 623.5 2 418.2 1330 104.6 332  0001 0.00005     
1001 11798.4 181.4 DLVS 354 10 997.9 4882 499.0 2441  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1002 11801.8 181.4 DLVS 354 10 1000.4 4892 500.2 2446  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1003 11806.6 181.5 ULVS 2267.5 2 1390.6 4752 347.7 1188  0001 0.00005     
1004 11822.4 181.5 DLVS 355 10 1001.5 4921 500.7 2460  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1005 11829.0 181.5 DLVS 354 10 998.8 4873 499.4 2436  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1006 11849.5 181.6 DLVS 355 10 1001.1 4890 500.5 2445  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1007 11852.9 181.6 DLVS 357 10 1001.0 4857 500.5 2428  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
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1008 11897.2 181.9 DLVS 358.5 10 1007.0 4891 503.5 2445  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1009 11900.6 181.9 DLVS 355 10 740.0 4866 370.0 2433  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1017 12074.0 182.5 ULVS 1700.5 2 1064.2 3613 266.1 903  0001 0.00005     
1018 12078.7 182.6 ULVS 623.5 2 421.5 1364 105.4 341  0001 0.00005     
1019 12086.4 182.6 DLVS 356 10 1013.5 10623 506.7 5311 * 0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1021 12097.2 182.6 ULVS 2267.5 2 1403.6 4801 350.9 1200  0001 0.00005     
1022 12100.1 182.6 DLVS 357.5 10 1011.5 4965 505.8 2482  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1023 12113.7 182.6 DLVS 355.5 10 1004.4 4928 502.2 2464  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1024 12134.2 182.7 DLVS 354.5 10 1002.7 4910 501.3 2455  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1025 12144.4 182.7 DLVS 354.5 10 996.8 4865 498.4 2432  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1026 12161.4 182.9 DLVS 354.5 10 995.4 4840 497.7 2420  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1027 12309.7 183.3 DLVS 358 10 1016.1 4958 508.1 2479  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1028 12313.1 183.2 DLVS 356 10 1009.2 4930 504.6 2465  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1029 12318.0 183.3 ULVS 2267.5 2 1412.9 4848 353.2 1212  0001 0.00005     
1030 12323.5 183.3 DLVS 354 10 1010.6 4951 505.3 2475  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1031 12333.8 183.3 DLVS 355 10 1013.2 4962 506.6 2481  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1032 12338.4 183.6 ULVS 2267.5 2 1414.0 4868 353.5 1217  0001 0.00005     
1033 12357.4 183.6 DLVS 359 10 1017.7 4953 508.9 2476  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1034 12360.4 183.5 ULVS 1700.5 2 1073.5 3680 268.4 920  0001 0.00005     
1035 12365.0 183.5 ULVS 623.5 2 423.9 1376 106.0 344  0001 0.00005     
1036 12371.1 183.6 DLVS 356.5 10 1010.4 4943 505.2 2471  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1037 12377.9 183.6 DLVS 355 10 1006.1 4902 503.0 2451  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1038 12383.5 183.6 ULVS 2267.5 2 1415.0 4842 353.7 1210  0001 0.00005     
1039 12388.1 183.6 DLVS 358 10 1013.8 4948 506.9 2474  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1040 12401.8 183.6 DLVS 355 10 1009.1 4929 504.6 2464  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1041 12408.6 183.7 DLVS 354 10 1009.4 4941 504.7 2470  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1042 12422.2 183.8 DLVS 357.5 10 1014.9 4971 507.5 2485  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1043 12466.5 184 DLVS 360.5 10 1020.7 4985 510.3 2492  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1044 12588.5 184.3 ULVS 2267.5 2 1426.1 4948 356.5 1237  0001 0.00005     
1045 12591.1 184.3 DLVS 356 10 1007.1 4923 503.5 2461  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1046 12594.4 184.3 DLVS 357.5 10 1007.6 4913 503.8 2456  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1047 12604.3 184.3 ULVS 2267.5 2 1427.3 4980 356.8 1245  0001 0.00005     
1048 12608.0 184.3 DLVS 355 10 1007.3 4936 503.7 2468  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1049 12615.1 184.3 DLVS 353.5 10 1000.8 4898 500.4 2449  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1050 12624.8 184.3 ULVS 2267.5 2 1427.2 4947 356.8 1236  0001 0.00005     



 

DISR - C. See 29 of 31 9/28/2012 

Vis # Time 
(sec) 

Temp 
(K) 

Type Exp. 
(ms) 

# 
Col's 

Summed       
Mean         Max 

Per-Column  
Mean       Max. 

* Lamp Altitude 
(km) 

50º Nadir 
(km) 

10º Nadir 
(km) 

50º Nadir 
(km) 

10º Nadir 
(km) 

1051 12628.5 184.3 DLVS 356.5 10 1011.5 4952 505.8 2476  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1052 12646.7 184.4 ULVS 1700.5 2 1081.7 3725 270.4 931  0001 0.00005     
1053 12651.4 184.4 ULVS 623.5 2 427.7 1383 106.9 345  0001 0.00005     
1054 12652.3 184.3 DLVS 359 10 1018.9 4985 509.5 2492  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1055 12659.1 184.4 DLVS 354.5 10 1004.8 4876 502.4 2438  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1056 12666.0 184.4 DLVS 356.5 10 1005.8 4902 502.9 2451  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1057 12679.6 184.6 DLVS 357 10 1017.6 4999 508.8 2499  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1058 12686.5 184.6 DLVS 356 10 1010.8 4928 505.4 2464  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1059 12703.5 184.6 DLVS 354 10 1002.0 4872 501.0 2436  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1060 12723.9 184.6 DLVS 356 10 1000.3 4840 500.2 2420  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1061 12865.4 185.1 DLVS 352 10 1002.8 4881 501.4 2440  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1062 12868.8 184.9 DLVS 356 10 1015.8 4942 507.9 2471  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1063 12874.5 185.1 ULVS 2267.5 2 1435.7 4990 358.9 1247  0001 0.00005     
1064 12889.3 185.1 DLVS 354.5 10 1007.4 4918 503.7 2459  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1065 12892.2 185.1 ULVS 1700.5 2 1087.9 3744 272.0 936  0001 0.00005     
1066 12896.1 185.1 DLVS 351 10 997.1 4850 498.6 2425  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1067 12902.9 185.2 DLVS 355 10 1009.4 4908 504.7 2454  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1068 12911.1 185.1 ULVS 2267.5 2 1436.8 5027 359.2 1256  0001 0.00005     
1069 12926.8 185.2 DLVS 355.5 10 1011.6 4926 505.8 2463  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1070 12931.6 185.2 ULVS 2267.5 2 1436.5 5002 359.1 1250  0001 0.00005     
1071 12937.8 185.2 ULVS 623.5 2 430.1 1413 107.5 353  0001 0.00005     
1072 12940.4 185.2 DLVS 353 10 1006.9 4914 503.4 2457  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1073 12954.0 185.2 DLVS 354.5 10 1010.5 4936 505.2 2468  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1074 12957.4 185.2 DLVS 355.5 10 1013.6 4950 506.8 2475  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1075 12974.5 185.2 DLVS 354 10 1008.2 4900 504.1 2450  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1076 13001.7 185.3 DLVS 355 10 1012.9 4980 506.4 2490  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
1077 13005.2 185.4 DLVS 353.5 10 1007.4 4924 503.7 2462  0001 0.00005 3.9E-06 1.7E-06 5.5E-06 3.2E-06 
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Below is presented a plot of the average per-column data rate history during the Titan descent for the Downward Looking Visible 
Spectrometer from the table above (in Data Number per second).  The stray points at ~1000, 2000 & 2500 seconds are from the calibration 
cycles. 
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And the same data for the Upward Looking Visible Spectrometer.. 
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Appendix 41 - Estimated Spin Profile 
 
The table below presents the Huygens spin profile as it was estimated by the DISR instrument 
during the Titan descent.  It was constructed from data relayed by the probes Descent Data 
Broadcast, and real-time measurements made using the DISR sun-sensor.  This data is what 
the instrument used to plan its observation schedule.  The actual, post-mission reconstructed 
spin profile is presented in appendix 5. 
 

Huygens spin from Descent Datasets... 

Set # 
M_Time 

(sec) RPM   Set # 
M_Time 

(sec) RPM   Set # 
M_Time 

(sec) RPM 
0 142.6 6.7   37 3383.2 3.3   74 8516.3 1.5 
1 282.0 4.5   38 3473.2 3.2   75 8525.2 1.5 
2 433.2 2.4   39 3563.2 3.1   76 8565.5 1.5 
3 523.2 1.6   40 3653.2 3.1   77 8574.5 1.5 
4 700.6 1.5   41 3794.2 2.9   78 8614.2 1.5 
5 760.6 1.9   42 3884.2 2.8   79 8623.2 1.5 
6 808.0 2.2   43 3974.2 2.8   80 8663.9 1.5 
7 828.5 2.5   44 4064.2 2.7   81 8673.1 1.5 
8 957.9 3.6   45 4154.3 2.6   82 8711.9 1.5 
9 1047.9 5.6   46 4244.3 2.6   83 8721.2 1.5 

10 1137.9 7.4   47 4335.6 2.5   84 8762.3 1.5 
11 1227.9 9.7   48 4495.4 1.8   85 8771.6 1.5 
12 1317.9 10.5   49 4856.4 1.8   86 8810.5 1.5 
13 1407.9 7.9   50 5194.9 1.7   87 8813.5 1.5 
14 1531.2 8.3   51 5534.9 1.7   88 8816.6 1.5 
15 1621.2 7.2   52 5579.3 1.7   89 8819.8 1.5 
16 1711.2 6.4   53 5726.2 1.7   90 8824.7 1.5 
17 1801.2 5.8   54 6067.4 1.9   91 8826.4 1.5 
18 1891.2 5.3   55 6405.7 1.8   92 8831.9 1.5 
19 1951.2 5.0   56 6736.6 1.8   93 8841.5 1.5 
20 1979.0 5.0   57 7063.1 1.7   94 8843.3 1.5 
21 2004.8 4.2   58 7384.4 1.6   95 8845.0 1.5 
22 2094.8 4.7   59 7717.7 1.6   96 8846.7 1.5 
23 2228.1 4.3   60 8046.4 1.5   97 8848.4 1.5 
24 2318.2 3.8   61 8095.3 1.5   98 8850.1 1.5 
25 2408.2 3.5   62 8222.7 1.5   99 8851.8 1.5 
26 2498.2 3.3   63 8231.7 1.5   100 8853.5 1.5 
27 2558.2 3.4   64 8271.3 1.5   101 8855.2 1.5 
28 2579.9 3.5   65 8280.5 1.5   102 8856.9 1.5 
29 2613.1 3.5   66 8320.4 1.5   103 8858.7 1.5 
30 2703.1 3.3   67 8329.6 1.5   104 8860.4 1.5 
31 2793.1 3.5   68 8368.9 1.5   105 8862.1 1.5 
32 2883.1 2.7   69 8378.1 1.5   106 8863.8 1.5 
33 2973.1 3.4   70 8417.3 1.5   107 8865.5 1.5 
34 3113.2 3.7   71 8426.5 1.5   108 8867.2 1.5 
35 3203.2 3.6   72 8467.4 1.5   109 8868.9 1.5 
36 3293.2 3.4   73 8476.3 1.5         

 



DISR-C.See 2 of 2 2014-01-21 
 

 

Huygens Spin Rate from DDB

0

1

2

3

4

5

6

7

8

9

10

11

0 1000 2000 3000 4000 5000 6000 7000 8000 9000

Mission Time (seconds)

Sp
in

 (R
PM

)

 



DISR Data Users' Guide - Appendix 42 
Patch Uploads and EEPROM Dumps 
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Add F11, F12 patches and In-flight test summary 
 
 
F13 Patch Uploads and EEPROM Dumps (Lyn Doose) 
 
During the F13 two patches were uploaded to the DISR EEPROMs.  These patches perform the 
following functions: 
 

1. Change the flight software cycle selection so that High Near Surface cycles are selected 
after Surface C cycles.  This was done to guard against any anomalous behavior of the 
radar altimeter that might indicate that the probe was on the surface when it, in fact, was 
not. 

2. Change the auto-exposure algorithm for the Infrared Spectrometers to achieve better 
sample times.  This patch contained two parts: 

a. Double the desired sample time to be twice its previous (un-patched) value.  This 
change results longer sample times and better spectrometer performance early in 
the mission.  For further information see the DISR internal document “Patch to 
Change Surface D Cycle to HNS Cycles.” 

b. Change the IR Spectrometer pixels used for auto exposure.  During design of the 
instrument certain pixels were selected, which were expected to be at the spectral 
peaks.  Subsequent calibration of the wavelength scales and simulations of the 
spectrometers’ performance showed the selected pixels were not optimal.  For 
further information see the DISR internal document “Patch to Change the IR 
Auto-Exposure Algorithm.” 

 
Six patches to accommodate the pre-heating were uploaded during the F11.  The DISR F11 
report documents the verification of those patches.  An additional patch to change the Visible 
Spectrometers extra columns was made during the F12.  Because the final contents of DISR 
EEPROMs were as expected at the end of the F12, we use those contents as a basis for 
comparison. 
 
Here two comparisons are made.  First the contents of the EEPROMs prior to patch uploading 
during the F13 are compared to the final contents at F12 to insure that no spontaneous changes 
occurred between F12 and F13.  This comparison confirms that there were no changes. 
 
Second the contents of the EEPROM after patch loading during the F13 are compared to their 
contents prior to loading to insure that the expected changes are seen.  This comparison showed 
changes in EEPROM slots 0x51, 0x52, 0x53, 0x251, 0x252, and 0x253, as expected.  The details 
of the changes are shown below. 
 
Slot   51 



Pre-upload dump contents: 
 00c9 00db 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 
Post-upload dump contents: 
 00a6 004c 00e8 0000 001e 0062 0032 0007 0000 0024 0000 0025 0000 0026 0000 0027 
 0000 0028 0000 0029 0000 002a 0000 002b 0000 002c 0000 002d 0000 0042 0000 0043 
 0000 0044 0000 0045 0000 0046 0000 0047 0000 0048 0000 0049 0000 004a 0000 004b 
 0032 0007 0000 0024 0000 0025 0000 0026 0000 0027 0000 0028 0000 0029 0000 002a 
 
 
Slot   52 
Pre-upload dump contents: 
 00c9 00db 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 
Post-upload dump contents: 
 00e2 00b1 0068 0000 001e 007f 0000 002b 0000 002c 0000 002d 0000 0042 0000 0043 
 0000 0044 0000 0045 0000 0046 0000 0047 0000 0048 0000 0049 0000 004a 0000 004b 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 
 
Slot   53 
Pre-upload dump contents: 
 00c9 00db 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 
Post-upload dump contents: 
 000d 0021 0008 0000 002d 006e 000b 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 
Slot  251 
Pre-upload dump contents: 
 00c9 00db 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 
Post-upload dump contents: 
 00a6 004c 00e8 0000 001e 0062 0032 0007 0000 0024 0000 0025 0000 0026 0000 0027 
 0000 0028 0000 0029 0000 002a 0000 002b 0000 002c 0000 002d 0000 0042 0000 0043 
 0000 0044 0000 0045 0000 0046 0000 0047 0000 0048 0000 0049 0000 004a 0000 004b 
 0032 0007 0000 0024 0000 0025 0000 0026 0000 0027 0000 0028 0000 0029 0000 002a 
 
 
Slot  252 
Pre-upload dump contents: 
 00c9 00db 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 
Post-upload dump contents: 
 00e2 00b1 0068 0000 001e 007f 0000 002b 0000 002c 0000 002d 0000 0042 0000 0043 



 0000 0044 0000 0045 0000 0046 0000 0047 0000 0048 0000 0049 0000 004a 0000 004b 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 
 
Slot  253 
Pre-upload dump contents: 
 00c9 00db 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 
Post-upload dump contents: 
 000d 0021 0008 0000 002d 006e 000b 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
 
Prior to the uploads these slots were all empty.  All six are populated after the uploads.  We next 
consider whether the new contents of these slots is what we intended them to be. 
 
Slots 0x51 and 0x251 
 
The patch for both of these slots seeks to change RAM locations starting at address 0x1E62 as 
shown in the table below. 
 

Values to load from 
 patch file 

Values loaded from 
 Dump of 0x51 

Values loaded from 
 Dump of 0x251 

3207 3207 3207 
0024 0024 0024 
0025 0025 0025 
0026 0026 0026 
0027 0027 0027 
0028 0028 0028 
0029 0029 0029 
002A 002a 002a 
002B 002b 002b 
002C 002c 002c 
002D 002d 002d 
0042 0042 0042 
0043 0043 0043 
0044 0044 0044 
0045 0045 0045 
0046 0046 0046 
0047 0047 0047 
0048 0048 0048 
0049 0049 0049 
004A 004a 004a 
004B 004b 004b 
3207 3207 3207 
0024 0024 0024 
0025 0025 0025 
0026 0026 0026 
0027 0027 0027 



0028 0028 0028 
0029 0029 0029 
002A 002a 002a 

 
 
Slots 0x52 and 0x252 
 
The patch for both of these slots seeks to change RAM locations starting at address 0x1E7F as 
shown in the table below. 
 

Values to load from 
 patch file 

Values loaded from 
 Dump of 0x52 

Values loaded from 
 Dump of 0x252 

002B 002b 002b 
002C 002c 002c 
002D 002d 002d 
0042 0042 0042 
0043 0043 0043 
0044 0044 0044 
0045 0045 0045 
0046 0046 0046 
0047 0047 0047 
0048 0048 0048 
0049 0049 0049 
004A 004a 004a 
004B 004b 004b 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 

 
 
Slots 0x53 and 0x253 
 
The patch for both of these slots seeks to change a single word at RAM address 0x2DE6 as 
shown in the table below. 
 

Values to load from 
 patch file 

Values loaded from 
 Dump of 0x53 

Values loaded from 
 Dump of 0x253 



0b00 000b 000b 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 

 
These tables verify that the EEPROMs for these slots now contain the desired values. 
 
5.3.1.  Functional Verification 
 
Functional verification of the change from Surface D cycles to High Near Surface cycles is 
possible directly from the F13 telemetry.  In the checkout DISR executed two descent sequences.  
The first sequence was terminated by a telecommand before Surface cycles were reached.  
However, during the second descent sequence a Surface C cycle was executed at mission time 
03:49:37.1157.  The next cycle at 03:50:15.8976 was indeed a High Near Surface cycle.  Three 
more High Near Surface cycles were subsequently executed before DISR was powered off. 
 
Functional verification of the IR Spectrometer patch is subtler.  Both changes (the request for a 
sample time twice as long and the changed auto-exposure pixels) might result in altered sample 
times.  However, the actual sample time is the result of a complex algorithm, and which may or 
may not be affected by the patches. 
 
Table 5.3.1.1 shows the mean sample times for the third downward-looking IR Spectrometer 
data sets from the F10, F12, and F13. 
 

Table 5.3.1.1.  Mean Sample Times from DLIS Spectrometer 



F10 F12 F13 
0.097474 0.105638 0.105638 
0.103824 0.105638 0.105638 
0.097474 0.105638 0.105638 
0.097474 0.105638 0.105638 
0.097474 0.105638 0.105638 
0.097474 0.105638 0.105638 
0.105638 0.113702 0.113702 
0.097474 0.105638 0.105638 
0.097474 0.105638 0.105638 
0.103824 0.105638 0.105638 
0.097474 0.105638 0.105638 
0.097474 0.105638 0.105638 
0.097474 0.105638 0.105638 
0.097474 0.105638 0.105638 
0.105638 0.113702 0.113702 
0.097474 0.105638 0.105638 

 
The tables show that the sample times from the F12 and F13 are identical for all 16 states (8 
regions and two shutter states).  In fact the change from the F10 to the F12 is much larger.  We 
conclude that functional verification of the IR shutter patches is not possible from the IR 
spectrometer data alone.  We are quite sure the patch is working based on laboratory verification 
from exposure of a type not available in the F13 data set. 
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