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Main ChemCam data products
Up to sol 804 on March 16

* LIBS
— Spectral data (raw and processed) TN
* Includes passive spectra (darks) S

— Element quantification (PLS oxide weight %)

2

* RMI °
T P

— Image data (raw and processed) nmmm=

e Standalone RMIs
e Z-stack (3D info)

— RMI mosaics

e LIBS calibration data

— Laboratory spectral data I
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Raster types
(sols 0-801)

Single location

Line
— Horizontal, vertical, diagonal
— 5x1, 1x10, etc.

Square
— 3x3, 5x5, etc.

Right = Left <€
Down = Up T
— File name order (sclock)

Typically 30 LIBS shots per
location

— 30 individual spectra Richmond Gulf, sol 194
— Depth profile ( >50 shots)
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Raster types
(sols 0-801)

Single location

o 5x1 raster n.
Line . ety ),'-,,;;,' AR
— Horizontal, vertical, diagonal 8 0TI O A
— 5x1, 1x10, etc. . I At b7

v

3
L Pyt 3
. }[l /
. '1”
: 3
- -

Square

k-
— 3x3, 5x5, etc. ‘

Right = Left <€
Down = Up T
— File name order (sclock)

Typically 30 LIBS shots per
location

— 30 individual spectra Richmond Gulf, sol 194
— Depth profile ( >50 shots)
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A typical CCAM sequence

Ex: Rocknest3 1x10 (sol 83)

-

A‘

A

Data products:
10 LIBS, 10 darks, 2 RMIs




typical CCAM sequence

Jiosceanclos i Tl

target=Rocknest3_2 : : EEAMo 108301 1
1x10 Vertical Raster

distance=3.47m

nimages=2

npoints=9

sol=84




Raster types (sols 802-present)

* No longer using autofocus (CWL)
* Focusing using specific motor positions
e Typically 1x3 raster with RMI at first and last location

— Usually 9 focal planes (LIBS and RMI)
— PDL determines plane(s) of best focus for LIBS and RMI data

Locations 1, 3 Locations 1, 2,3
1 RMI x 9 focal planes 30 LIBS shots x

9 focal planes

xvaa:savmlwmm

mmmmmmm
300 00 500 600 "0 &0 900
00 400 500 w00 700 80 900
‘300 7 500 w0 700 800 900

300 40 S0 600 00 80 900

mwwwmmm

9 RMis per location 270 shots per Iocatlon
(18 total) (810 total)
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Raster types (sols 802-present)

* No longer using autofocus (CWL)
* Focusing using specific motor positions
e Typically 1x3 raster with RMI at first and last location

— Usually 9 focal planes (LIBS and RMI)
— PDL determines plane(s) of best focus for LIBS and RMI data

* Best motor positions automatically selected for target
— No need for multiple focal planes in single locations

 Back to sols 0-801 type rasters

300 00 500 600 70 80 900

00 400  s0 600 00 800 900
yyyyyy

300 40 s 2 600 00 800 900

9 RMis per location 270 shots pméﬂ?mi'ocation
(18 total) (810 total)
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ChemCam RMI mosaics

msl-chemcam.com = Results (2" tab) 2 ChemCam - Results

€« C' [ msl-chemcam.com/index.php?me mages_result&rubrique=63&sousrubrique=248&soussousrubrique art= e_url=Results%20-%: am%20-%20Results#.VPDe2P

<< Return

NASA/PL-
Caltech/CNES/CNRSALANLARAPNASALPGN

Dune_Field

NASA/PL-
Caltech/CNES/CNRSALANLARAP/ASLPGN

NASA/UPL-
Caltech/CNES/CNRSALANLARAP/ASLPGN

NASA/UPL-
Caltech/CNES/CNRSALANLARAP/ASLPGN

Petaluma
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ChemCam RMI mosaics

msl-chemcam.com = Results (2" tab) 2> ChemCam - Reul

target=Blind_Target . 7 =3 - RMId-CRS_ 43 225015 ¢ CAMI 203501 T
Single obs 4 3 e =
distance=2.90m ‘ T : - - o ——

nimages=4
npoints=10

Shot locations and order
Mosaics through sol 582 available (to be updated)

am Community Workshop




Data labeling (sols 0-999)

CL5 _FO060000CCAMO1189P3.csv
e Y
1 4 5 6 7

1.  Data type: CL5 = LIBS, CL9 = dark, CRO = RMI, CLO = passive (avg)

Spacecraft clock (sclock) = Time order that file was obtained

Processing level
EDR =raw, RDR = Level 13, , )

4, Flight software version

5. Sequence ID: CCAMO01189 = Instrument + sequence order (01) + sol (189)

6. Version: Always use the latest P# when available - latest (P1 = auto,
P2 = PDL analysis, P3=validated, P4=Modified,etc.)
7.  File type
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Sol 1000+ changes

Data labeling (sol 1000+)

CL5 _FO060000CCAMO1189P3.csv
e Y
1 4 5 6 7

1.  Data type: CL5 = LIBS, CL9 = dark, CRO = RMI, CLO = passive (avg)

Spacecraft clock (sclock) = Time order that file was obtained

Processing level
EDR =raw, RDR = Level 13, , )

4. Flight software version: Indicates pre- or post-1000 sols
Ex: F0100000 = sols 1000-1999
FO0200000 = sols 2000-2999
5. Sequence |ID: CCAMO01189 = Instrument + sequence order (01) + sol (1000+189)
Warning: SeqlIDs will be reused! Check flight software version.

6.  Version: Always use the latest P# when available - latest (P1 = auto, P2 = PDL
analysis, P3=Validated, P4=Modified, etc.)
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Getting data from PDS

http://pds-geosciences.wustl.edu/missions/msl/chemcam.htm

NATIONAL AERONAUTICS o e
AND SPACE ADMINISTRATION B

+ Contact NASA

PDS Geosciences Node

Washington University in St. Louis
T N
DATA AND SERVICES TOOLS ABOUT US CONTACT US SITE MAP

Services MSL: ChemCam

Analyst's Notebooks
Virtual Astronaut
Orbital Data Explorers
Spectral Library

FTP Access
Workshops

EEIEEIIES LI LT ChemCam combines the LIBS (Laser Induced Breakdown Spectrometer) and the RMI (Remote

M ost peo p I e W| I I Mars Micro-Imager) to analyze the elemental composition of laser-vaporized materials from the surface

December 13, 2013. MSL Release 4 includes new ChemCam raw (EDR) and derived
(RDR) data from sols 270 through 359, along with revised versions of ChemCam
LIBS MOC derived products for sols 13 through 234. Browse images for sols 13
through 176 and 192 have been updated. See ERRATA.TXT for details.

Mars Exploration of Martian rocks and soils. ChemCam data sets are produced by the ChemCam team at Los
. MSL Alamos National Laboratory and the Centre National D'Etudes Spatiales (CESR), Toulouse,
J u St Wa nt t h e About MSL France.
APXS
ChemCam ChemCam Data Sets
processed data Snetin
DAN Raw Data Products
Phoenifhm ChemCam LIBS, RMI, and State-of-Health ED! iment Data Records)
MRO ved Data Products
HEE Express ChemCam LIBS and RMI RDR (Reduced Data Records B Ut raW data a re
Odyssey

e onine Toos also available (see

Prototype Rovers MSL Analyst's Notebook - This PDS Geosciences Node tool provides .
Viking Orbiter access to MSL data in the context of mission operations — by sol, location, b k p I d f
Viking Lander instrument, and other criteria. a C u s I eS O r

Earth Based Data

Venus Related Information d eta i IS)

Mercury
Moon PDS Catalog Files
Earth
18 Mar 2015 e ChemCam LIBS EDR (Raw) Data Set Description
Gravity Models ChemCam RMI EDR (Raw) Data Set Description

All Geosciences Data Holdings



Main menu for processed data
ChemCam LIBS and RMI RDR = mslccm_ 1xxx

€« > C [ pds-geosciences.wustl.edu/msl/msl-m-chemcam-libs-4_5-rdr-v1/mslccm_Txoo/

pds-geosciences.wustl.edu - /msl/msl-m-chemcam-libs-4 S-1

o Par

nt Directory] / aareadme: File structure of Archive
6/6/2013 11:24 &M 7556

124 RX ot browse: Quicklooks for Mars data
12/12/2013 10:56 AM <dir> browse

= WO T

M

6/7/2013 1:53 PM <dir> calib €— calib: Processed lab calibration data
11/15/2013 2:48 PM <dir> catalodg
12/12/2013 11:01 AM <dir> data €— data: Processed Mars data (Level 1, 2, RMI)
12/9/2013 3:00 PM <dir> dcc:n'.er.tw
11/15/2013 4:06 BPM 8425 errata.tXt document: Master data list
4/10/2013 10:00 AM <dir> extras ¢
11/15/2013 2:48 PM <dir> index extras: Master composition table
3/27/2013 10:27 AM 1827 voldesc.cat
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Master list

msl_ccam_obs.csv

N
w

)
>

A B C D E F G H
1 |Sol !EDR Type Spacecrafi EDR Filename Type ol Target Sequence Autof
2 10 CL1 3.98E+08 CL1_398380569EDR_F0030000CCAMO04010M1. 1-D Dar Cal Target 10 ccam04010 No
3 10 CL1 3.98E+08 CL1_398380596EDR_F0030000CCAMO04010M1. 1-D Dar Cal Target 10 ccam04010 No
4 10 CL1 3.98E+08 CL1_398380611EDR_F0030000CCAMO04010M1. 1-D Dar Cal Target 10 ccam04010 No
5 10 CRO 3.98E+08 CRO_398380645EDR_FO030000CCAMO04010M1. Image Cal Target 10 ccam04010 No
6 10 CL1 3.98E+08 CL1_398380719EDR_F0030000CCAMO05010M1. 1-D Dar Cal Target9 ccam05010 No
7 10 CL1 3.98E+08 CL1_398380732EDR_F0030000CCAMO05010M1. 1-D DarCal Target9 ccam05010 No
8 10 CL1 3.98E+08 CL1_398380747EDR_F0030000CCAMO05010M1. 1-D DarCal Target9 ccam05010 No
9 10 CRO 3.98E+08 CRO_398380781EDR_F0030000CCAMO5010M1. Image Cal Target9 ccam05010 No
10 10 CL1 3.98E+08 CL1_398380829EDR_F0030000CCAMO05010M1. 1-D DarCal Target8 ccam05010 No
11 10 CL1 3.98E+08 CL1_398380841EDR_F0030000CCAMO05010M1. 1-D Dar Cal Target 8 ccam05010 No
12 10 CL1 3.98E+08 CL1_398380856EDR_F0030000CCAMO05010M1. 1-D DarCal Target8 ccam05010 No
13 10 CRO 3.98E+08 CRO_398380890EDR_F0030000CCAMO5010M1. Image Cal Target8 ccam05010 No
14 10 CL1 3.98E+08 CL1_398380938EDR_F0030000CCAMO05010M1. 1-D DarCal Target 7 ccam05010 No
15 10 CL1 3.98E+08 CL1_398380950EDR_F0030000CCAMO05010M1. 1-D DarCal Target 7 ccam05010 No
16 10 CL1 3.98E+08 CL1_398380965EDR_F0030000CCAMO05010M1. 1-D DarCal Target 7 ccam05010 No
17 10 CRO 3.98E+08 CRO_398380999EDR_F0030000CCAMO5010M1. Image Cal Target7 ccam05010 No
18 10 CL1 3.98E+08 CL1_398381047EDR_F0030000CCAMO05010M1. 1-D DarCal Target6 ccam05010 No
19 10 CL1 3.98E+08 CL1_398381060EDR_FO030000CCAMO05010M1. 1-D Dar Cal Target 6 ccam05010 No
20 10 CL1 3.98E+08 CL1_398381075EDR_F0030000CCAMO05010M1. 1-D DarCal Target6 ccam05010 No
21 10 CRO 3.98E+08 CRO_398381109EDR_F0030000CCAMO5010M1. Image Cal Target6 ccam05010 No
22 10 CL1 3.98E+08 CL1_398381188EDR_F0030000CCAMO05010M1. 1-D Dar Cal Target5 ccam05010 No

10 CL1 3.98E+08 CL1_398381201EDR_F0030000CCAMO05010M1. 1-D Dar Cal Target5 ccam05010 No

AN oA N T e . T - PN NNV N A PN A T T"TNESY " INIANPNININININT P A A RINT= I\ A A A A A NN~ 1T s o Y = = =Y .1 ar



Master list

mslccm_1xxx =2 document =2 msl_ccam_obs.csv

\" W X Y AC AD AE AF
Site  RMC Drive RMC POSEType of Obs¢ Commenispe ir Heteroger PDS? [Farget Type
4 2644 8 |Single obs Cali : arget
4 2644 8 Sin:Ie obs L— Lalibration Target
- 2778 4 13x3 Raster / Calibration Target
4 2778 4 13x3 Raster Calibration Target
4 2778 4 |3x3 Raster Calibration Target
4 2778 4 |3x3 Raster Calibration Target
4 2778 4|3x3 Raster Calibration Target
a 2778 4 |3x3 Raster Calibration Target
4 2778 4|3x3 Raster s
4 2778 4 [3x3 Raster Rock
Rock

- 2778 4 13x3 Raster
- 2778 4 13x3 Raster
4 2778 413x3 Raster No /Calibration Target
. £148 2193 Kaster Calibration Target
. L 2SI Master Calibration Target
4 2778 4[3x3 Raster Calibration Target
4 2778 4 3x3 Raster Calibration Target
4 2778 4|3x3 Raster Calibration Target
- 2778 4 13x3 Raster Rock
- 2778 4 |3x3 Raster Rock
- 2778 4 13x3 Raster Rock
- 2778 4 |3x3 Raster Rock
A &

2929

1vh Ractoar

~rl

Raster type can
sometimes be wrong—
check number of files

Not all data are in PDS
1. Saturation
2. Low signal
3. Oxide totals >110%



Master list

mslccm_1xxx =2 document =2 msl_ccam_obs.csv

There will be additional columns in the Master list for data after
sol 801. These fields will represent, Focal Plane number, Best
Focus, and Flight Version.




Getting Mars Level 1+2 data

When you know what you want

ChemCam LIBS and RMI RDR - mslccm_1xxx = data

€ - C' [ pds-geosciences.wustl.edu/msl/msl-m

pds-geosciences.wustl.edu -

[To Parent Directoxrvy]

6/6/2013 11:24 BM 7556 azareadme.tXt
12/12/2013 10:56 &M <dir> browse

6/7/2013 1:53 PM <dir> calib
11/15/2013 2:48 PM <dir> catalog
12/12/2013 11:01 BAM <dir
12/9/2013 3:00 PM <dir> document
11/15/2013 4:06 PM 8425 errata.txt
4/10/2013 10:00 &M <dir> extras
11/15/2013 2:48 PM <dir> index
3/27/2013 10:27 M 1827 woldesc.cat
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pds-geosciences.wustl.edu - /

vl/mslcem 1xxx/data/

[To Parent Directorvl]
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:53
:51
152
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:53
:52

o BN

PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM

D

<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>
<dir>

P BN

80100010

80100012
80100013
80100014
80100015
80100019
80100022
80100027
80100030
80100032
80100033
80100034
80100040
80100043
80100045
80100047
80100048
80100049
80100055
801000586
80100057
S NaTalal =%+




pds-

[To Pa2

6/6/2
12/12/:
6/7/:2
11/15/2
12/12/%
12/9/:
11/15/2
4/10/2
11/15/2
3/27/:

18 Mz

Getting Mars Level 1+2 data

When you know what you want

pds-geosciences.wustl.edu - /msl/msl-m

vl/msleem 1xxx/data/sol00050/

~-chemc

[To Parent

Directorvl

5/17/2013
7/31/2013
11/6/2013
11/6/2013
5/17/2013
7/31/2013
5/17/2013
7/31/2013
11/6/2013
11/6/2013
5/17/2013
7/31/2013
5/17/2013
7/31/2013
11/6/2013
11/6/2013
5/17/2013
7/31/2013
5/17/2013

:05 M
126 BM
147 PM
7 BM
:05 M
134 AM
:05 M
M
147 PM
PM
:05 M
134 BM
:05 M
M
147 PM
147 BPM
:05 M
134 AM
:05 M

LU T Ve T Ve B'Y S® A Ve B Ve I Ve T Ve JY SRS S Ve T Ve B V' B V' Y S S Ve B Ve
(Y59
a0

300710

) h
o r
N O NN

m o, m NN

(]
(]
o

-/

MOC = Level 2 (composition)

0192824%ccs
cl5 40192824 £0042778ccaml Op3.1kl
192824%moc)£0042778ccam01050p3.
c15_431925245noc f0042778ccam01050p3.1b1
clS 401928245rdr £f0042778ccam01050p3.csv
clS 401928245xrdr £f0042778ccam01050p3.1bl
clS 401928321ccs £f0042778ccam01050p3.csv
clS 401928321ccs f0042778ccam01050p3.1bl
clS_401928321moc f0042778ccam01050p3.csv
clS 401928321moc f0042778ccam01050p3.1bl
clS_401928321rdr £f0042778ccam01050p3.csv
clS 401928321rdr £f0042778ccam01050p3.1bl
clS_401928397ccs £f0042778ccam01050p3.csv
clS 401928397ccs £f0042778ccam01050p3.1bl
clS_401928397moc f0042778ccam01050p3.csv
clS 401928397moc f0042778ccam01050p3.1bl
clS 401928397rdr £f0042778ccam01050p3.csv
clS 401928397rdr £f0042778ccam01050p3.1bl
clS_401928508ccs f0042778ccam01050p3.csv
1 11/15/2013 152 PM <dir> 50100057

aa facc /A1

) l\)

«s T DM

e v =sS~1N0N0C00



Getting all Mars Level 2 data

Concatenated PLS compositions

ChemCam LIBS and RMI RDR - mslccm_1xxx = extras

pds-geosciences.wustl.edu - /msl/n

€& - C' [} pds-geosciences.wustl.edu/ms!/msl-m

pds-geosciences.wustl.edu -

6/6/2013
12/12/2013

6/7/2013
11/15/2013
12/12/2013
12/8/2013
11/15/2013
4/10/2013
11/15/2013
3/27/2013

18 Mar 2015

ol ol
SN O

-

[

[

-

O N O s W

o

; PM

7 aareadme.tXt

556 6/26/2014 12:
<dir> browse 6/26/2014 12:
<dir> calibk 6/26/2014 12:

X - 6/26/2014 12:
<dir> catalog 6/26/2014 12:
<dir> data 10/30/2014 10:
<dir> document 10/30/2014 10:

8425 errata.txt
<dir> index

1827 woldesc.cat

[To Parent Directory]

4/10/2013 2:
7/16/2014 4:
6/26/2014 12:
6/26/2014 12:
6/26/2014 12:
6/26/2014 12:
6/26/2014 12:
6/26/2014 12:
6/26/2014 12:

754771
660
32078
7683
61579
7683
30290
7683
84886
7683
65353
7683
57480
7683
104233
7685

dn2enqunits lut.pdf

txt

extrinfo.

moc

0000

0oBs

.CSV

moc

0000

00B9.

1bl

moc

0090

0179

.CSV

moc

0090

0179.

1bl

moc

0180

0269

.CSV

moc

0180

0269.

1bl

moc

0270

0359

.CSV

moc

0270

0359

.1bl

moc

0360

0449

.CSV

moc

0360

0449

.1bl

moc

0450

0583

.CSV

moc

0450

0583

.1bl

moc

0584

0707

.CSV

moc

0584

0707

.1bl

Table of location-averaged PLS compositions
(typically averages of 30 shots)

(Future: Also single-shot PLS compositions)

am Community Workshop
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Getting Mars quicklooks

When you DON’T know what you want

ChemCam LIBS and RMI RDR = mslccm_1xxx = browse

& 5 C [ pds-geoscienceswustledu/ms/ms-r  Ppds-geosciences.wustl.edu -

. vl/mslcecm_1xxx/browse/
pds-geosciences.wustl.edu -

[To Parent Directorv]

[To Parent Directorv] 3/27/2013 10:25 M 2353 browinfo.tXxt
6/7/2013 1:51 PM <dir> 50100010
6/7/2013 1:51 PM <dir> 50100012
6/6/2013 11:24 mM 7556 zareadme.txt 11/15/2013 2:50 PM <dir> 50100013
12/12/2013 10:56 &M <dir>xCorowsed 11/15/2013 2:49 PM <dir> 0100014
6/7/2013 1:53 PM <dir> calib 11/15/2013 2:4% PM <dir> 30100015
11/15/2013 2:48 PM <dir> cataloco 11/15/2013 2:50 PM <dir> 350100019
12/12/2013 11:01 AM <dir> data 1—1—;1—2;331—2 P DS
- - . . - 11/15/201 2 : 5 o r 100027
12/9/2013 3:00 PM <dir> document 6/7/2013 1:51 PM <dir> 20100030
11/15/2013 4:06 PM 5425 grrata.txt 11/15/2013 2:49 PM <dir> 30100032
4/10/2013 10:00 AM <dir> extras 11/15/2013 2:50 BM <dir> 50100033
11/15/2013 2:48 PM <dir> index 6/7/2013 1:51 PM <dir> 50100034
3/27/2013 10:27 &M 1827 woldesc.cat 11/15/2013 2:51 PM <dir> 50100040
11/15/2013 2:49 PM <dir> 50100043
11/15/2013 2:49 PM <dir> 50100045
6/7/2013 1:51 PM <dir> 50100046
6/7/2013 1:51 PM <dir> 30100047
11/15/2013 2:50 PM <dir> 50100048
11/15/2013 2:48 PM <dir> 50100049

Bl 11/15/2013 2:49 PM <dir

18 Mar 2015 Cam Community YR e E P PP <dir> 50100055
11/15/2013 2:48 PM <dir> 50100056




Getting Mars quicklooks

When you DON’T know what you want

ch Pds-geosciences.wustl.edu - /msl/msl-m-che__
vl/msleecm_1xxx/browse/sol00050/

P libs1 = averaged spectrum l.edu -
[To Parent Directorv] |Ib52 . Ilne den.SIty pIOt Wse/
pdS-gG rmi = image quicklook
11/6/2013 4:18 PM 236131 gchemcam 00050 libsl 401928245.4pg
11/6/2013 4:18 PM 1858 gchemcam 00050 1ibsl 401928245.1b1
11/6/2013 4:18 PM 236676 gchemcam 00050 libsl 401928321.4pg
[To Parent | 11/6/2013 4:18 PM 1858 gchemcam 00050 libsl 401928321.1bl 2winfo.TXT
11/6/2013 4:18 BM 235140 gchemcam 00050 libsl 401928397.4pag 100010
6/6/2013 11/6/2013 4:18 PM 1858 gchemcam 00050 libsl 401928397.1bl 00015
12/12/2013  11/6/2013 4:18 PM 236793 gchemcam 00050 1ibsl 401928502.4pg 100014
6/7/2013 | 11/6/2013 4:18 PM 1858 gchemcam 0005 l_llel_‘l 01928508.1k1 100015
11/15/2013 | 11/6/2013 4:18 PM 235815 gchemcam 00050 libsl 401928583.4pg 100019
12/12/2013| 11/6/2013 4:18 PM 1858 gchemcam 00050 libsl 401928583.1b1 100022
12/9/2013 11/6/2013 4:18 PM 235776 gchemcam 00050 libsl 401928761.9pg —
11/15/2013| 11/6/2013 4:18 PM 1858 gchemcam 00050 libsl 401928761.1bl by;;;
4/10/2013 11/6/2013 4:18 PM 234071 gchemcam 00050 libsl 401928872.4pg (00033
11/15/2013 11/6/2013 4:18 PM 1858 gchemcam 00050 libsl 401928872.1b1 00034
3/27/2013 11/6/2013 4:18 PM 235947 gchemcam 00050 libsl 401928948.9pg 100040
11/6/2013 4:18 PM 1858 gchemcam 00050 1ibsl 401928948.1b1 100043
11/6/2013 4:18 PM 235449 gchemcam 00050 libsl 401929025.4pg 100045
11/6/2013 4:18 PM 1858 gchemcam 00050 libsl 401929025.1bl 100046
11/6/2013 4:18 PM 353423 gchemcam 00050 1libs2 401928245.4pg —
11/6/2013 4:18 PM 1858 gchemcam 00050 1ibs2 401928245.1bl T
11/6/2013 4:18 PM 344743 gchemcam 00050 1ibs2 401928321.4pg
18 Mar 201L a2 retanaa A= Gk : ii/’;‘lS/AOlB 2iEY BT T <dairs 30100055
11/15/2013 2:48 PM <dir> 350100056




Average spectrum of all
shots (1 location)

Information about
target, sol, number of

shots, processing
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ChemCam LIBS Quicklook
Generated: Fri Aug 9 09:38:59 2013
QChemCam_00050_UBS1_401928245

(fromm CLS_

Sanity Check
Dark substraction
Average

004 SEDR_FO027SOCAMNO%0M 1 DAT) Denoise removal

Target:

Sol
LTST
sclk
SeqlD

Continuum subst
Transmission
Wave calibration
Resampling

Waw calid from Sol (0R7

Distance: 266m
#shots: 30
LaserIFT: -257C
Spec BT: -162C
Rovmot. #: (a2778.4)

Akaitcho
00050
12:17:48
401928245
ccam01050

ORO0BREROO

NASA/JPL-Caltech/LANL/IRAP - hitp//www msl.chemcam com

Total

Total = 190E+05 DN




LIBS2 quicklook

Line density plot

Change in line
throughout all shots
(1 location)

Warm = Strong signal
Cool = Weak signal

Shot number

Wavelength, nm (vacuum)

Information about ChemCam LIBS Quicklook | O Sanity Check
Generated: Fri Aug 9 09:39:58 2013 O Dark substraction
QChemCam_00050_UBS2_401928245 & Average
ta rget' SO |’ n u m b e r Of (Teoem CLS_ a0 R4SEDR_FODZTSOCAMOMM 1 DAT) & Denoise removal
. Target: Akaitcho Distance: 266m | [ Continuum subst d ¥
S h Ots p ro Cess | n g Sol: 00050 #shots: 30 [0 Transmission =
4 LTST: 12:47:48 LaserIF T -257C | [ wave calibration

sck: 401928245  Spec BT- -162C (. ;
[] Resampling
18 Mar 2015 SeqglD: ccam01050 Rovmot. #: (4,2778,8) m i, 2
NASA/JPL-Caltech/LANL/IRAP - hitp//www msl-chemcam com




RMI quicklook

Scale (image width, cm): 4.7
+ coaligned LIBS kser position

I N fo rm atl ona bo ut ChemCam RMI Quicklook X Linearity correction
Generated: Tue Feb 24 23:40:56 2015 X Dark substraction
ta rget so I eX pos u re QChemCam_00187_RMI_414093565 X Smearing correction
4 4 4 {from: CRO_41408G565EDR_FO0BO000CCANMO21B7M1.IMG) [0 Ghost removal
I \ Target: seward_1 Distance, m: 2311 | X Flat field correction

p rocessi ng &h? 187 Tel. temp, °C: 20.7 (FLIGHTS2)
LTST. 12:24:.02 Exposure, ms: 13 X Bad pixels process.
solk: 414093565 B Miikipoted

18 Mar 2015 SeqlD: 0cam02187 Rov.mot. #:  (602) X Contrast enhancement 25

NASA/JPL-Camec VLANL/IRAP/IAS - http:/Www.mskchemcameom




Getting LIBS lab calibration data

ChemCam LIBS and RMI RDR - mslccm_1xxx = calib

€& = C' [} pds-geosciences.wustl.edu/ms!/msl-m .
pds-geosciences.wustl.edu - /msl/m

pds-geosciences.wustl.edu -  v1/msleem_1xxx/calib/

[To Parent Directorv]

ct
[
|
15
14
9]
ct
(8]
151

o Paren

5/16/2013 2:43 PM

6/6/2013 11:24 BM 7556 aareadme.txt 6/7/2013 1:53 BPM ; €leanroom
12/12/2013 10:56 AM <dir> browse 3{27{29:3:£n25 M 146550 QEEE:Scmgigb3_ca%;b2§§z:>

6/7/2013 1:53 PM <di: 4/11/2013 9:00 M 2952 mSI_TrEm—ses—esd i IBT
11/15/2013 2:48 PM <dir> catalog '
12/12/2013 11:01 &M <dir> data
Bdcbistmeidtnis e <dir> document 1. msl_ccam_libs_calib.csv: Averaged and
11/15/2013 4:06 PM 8425 errata.txXt - - —
4/10/2013 10:00 AM <dir> extras concatenated calibration standards data
11/15/2013 2:48 PM <dir> index (aln
3/27/2013 10:27 BM 1827 woldesc.cat '

2. Cleanroom (folder): Single-shot calibration
standards data (all). See Wiens et al.
(2013) for details on standards.
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Bulk data downloads

 Can download one file at a time by hand

* For bulk downloads, must use script or software
— Wget: https://www.gnu.org/software/wget/

€ > C G https//www.gnu.org/software/wget/ e =
Skip to main text | Accessibility
Join the FSF!
= ‘Q Sign up for the Free Software Supporter
| 7 H A monthly email newsletter about GNU and Free Software
N W Yy
ﬁ\gf G N U Operatl ng system Enter your email address (e.g. address@hidden)
Ok|

About GNU  Philosophy  Licenses Education Software  Documentation  Help GNU why GhiuiLinux> | search]

Introduction to GNU Wget

GNU Woget is a free software package for retrieving files using HTTP, HTTPS and FTP, the most widely-used Internet protocols. It is a non-interactive commandline
tool, so it may easily be called from scripts, cxon jobs, terminals without X-Windows support, etc.

GNU Wget has many features to make retrieving large files or mirroring entire web or FTP sites easy, including:

¢ Canresume aborted downloads, using rest and RaNGE



Bulk data downloads

Example of wget command:

» Available on most platforms but some what messy to
get multiple files.

» Command would look like:

wget -e robots=off —r —np —nH —cut-dirs=3 —| 7 —Acsv —I [directory
list csv] URL

wget -e robots=off -r -np -nH --cut-dirs=3 -1 7 -Acsv -1 msl/msl-m-chemcam-libs-4_5-rdr-v1/mslccm_1xxx/data/sol00014,msl/msl-m-
chemcam-libs-4_5-rdr-v1l/mslcem_1xxx/data/sol00015,msl/msl-m-chemcam-libs-4_5-rdr-v1/mslcecm_1xxx/data/sol00040 http://pds-
geosciences.wustl.edu/msl/msl-m-chemcam-libs-4_5-rdr-v1l/mslccm_1xxx/data/




Bulk data downloads

— Iftp:http://olex.openlogic.com/packages/Iftp
— Windows version is included in cygwin package

Example Iftp command: (to mirror data)

Iftp [-e cmds] site
» cmds :
» mirror [OPTS] [source [target]]
opts: -1 “\.csvS” include matching files
» Site: pds-geosciences.wustl.edu

Iftp —e ‘mirror =1 “\.csvS” msl/msl-m-chemcam-libs-4 5-rdr-
vl/mslccm_1xxx/data/ mydata/’




Questions? Ask us!
ChemCam team members are happy to help

-
-
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Additional information

Getting and using raw ChemCam data

31



Getting and using raw data from PDS

http://pds-geosciences.wustl.edu/missions/msl/chemcam.htm
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NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION

+ NASA Homepage
+ NASA en Espafiol
+ Contact NASA

Services

Analyst's Notebooks
Virtual Astronaut

Orbital Data Explorers
Spectral Library

FTP Access

Workshops
Geosciences Node Data

Mars
Mars Exploration
MSL
About MSL
APXS
ChemCam
CheMin
DAN
SAM
Phoenix
MRO
MER
Mars Express
Odyssey
MGS
Pathfinder
Prototype Rovers
Viking Orbiter
Viking Lander
Earth Based Data
Venus
Mercury
Moon
Earth
Asteroids
Gravity Models

All Geosciences Data Holdings

PDS Geosciences Node

Washington University in St. Louis
T N
DATA AND SERVICES TOOLS ABOUT US CONTACT US SITE MAP

MSL: ChemCam

December 13, 2013. MSL Release 4 includes new ChemCam raw (EDR) and derived
(RDR) data from sols 270 through 359, along with revised versions of ChemCam
LIBS MOC derived products for sols 13 through 234. Browse images for sols 13
through 176 and 192 have been updated. See ERRATA.TXT for details.

ChemCam combines the LIBS (Laser Induced Breakdown Spectrometer) and the RMI (Remote
Micro-Imager) to analyze the elemental composition of laser-vaporized materials from the surface
of Martian rocks and soils. ChemCam data sets are produced by the ChemCam team at Los
Alamos National Laboratory and the Centre National D'Etudes Spatiales (CESR), Toulouse,
France.

ChemCam Data Sets

aw Data Products

ChemCam LIBS, RMI, and State-of-Health EDR (Experiment Data Records)

ChemCam LIBS and RMI RDR (Reduced Data Records)
Online Tools
MSL Analyst's Notebook - This PDS Geosciences Node tool provides
access to MSL data in the context of mission operations - by sol, location,

instrument, and other criteria.
Related Information
PDS Catalog Files

ChemCam LIBS EDR (Raw) Data Set Description
ChemCam RMI EDR (Raw) Data Set Description

Raw data available
here



Main menu for raw data
ChemCam LIBS, RMI, and State of Health EDR = mslccm_ 0xxx

<« C O pds-geosciences.wustl.edu/msl/msl-m-chemcam-libs-2-edr-v1/mslccm_0xox/

pds-geosciences.wustl.edu - /msl/msl-m-chemcam-lil

To Parent Directory] / aareadme: File structure
5/15/2013 10:04 &M 10324 azareadme.txt
6/7/2013 2:23 PM <dir> calib <— calib: Raw lab calibration data
8/28/2013 2:00 PM <dir> catalog
12/12/2013 11:29 AM <dir> data «— data: Raw Mars data
12/2/2013 5:05 PM <dir> document
12/5/2013 12:24 PM 8814 errata.txt
12/9/2013 11:46 BRM <dir> extras
12/2/2013 4:34 PM <dir> index
11/25/2013 2:45 PM <dir> label
2/13/2013 10:00 AM 2488 woldesc.cat
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Getting Mars raw data

When you know what you want

pds-geosciences.wustl.edu - /m
€ C' [3 pds-geosciences.wustl.edu/msl/msl-m-cher vl/mslcem_Oxxx/data/

pds'gQOSCiencesoqutl.edu - /m [To Parent Directorv]

6/7/2013 2:24 PM <dir>
6/7/2013 2:24 PM <dir>
6/7/2013 2:24 PM <dir> 20100012
[To Parent Directory] 8/28/2013 2:00 PM <dir> 80100013
8/28/2013 2:00 PM <dir> 2010001
8/28/2013 2:00 PM <dir> 80100015
5/15/2013 10:04 M 10324 aareadme.tXt 8/28/2013 2:00 PM <dir> 30100019
6/7/2013 2:23 PM <dir> calib 8/28/2013 2:00 BPM <dir> 30100022
- - - . - _ 8/28/2013 2:00 PM <dir> 50100027
£/28/2013 2:00 PM <dl 6/7/2013 2:24 PM <dir> 80100030
12/12/2013 11:29 AM <di 8/28/2013 2:00 PM <dir> 30100032
12/2/2013 5:05 BM <dir> document 8/28/2013 2:00 BM <di
- - nA ca . 6/7/2013 2:24 PM <dir> =0100034
12/5/2013 12:24 PM ""f’lq Eeefene i 6/7/2013 2:24 PM <dir> 30100036
12/9/2013 11:46 AM <dir> extras 8/28/2013 2:00 PM <dir> 30100040
12/2/2013 4:34 PM <dir> index 8/28/2013 2:00 PM <dir> 30100043
11/25/2013 2:45 PM <dir> label 8/28/2013 2:00 PM <dir> 50100045
- 7/2 2:24 PM ir 1000
2/13/2013 10:00 AM 2488 voldesc.cat e i ey
8/28/2013 2:00 PM <dir> 80100048
8/28/2013 2:00 PM <dir> 80100042
8/28/2013 2:00 PM <dir> 80100050
8/28/2013 2:00 PM <dir> 50100055
8/28/2013 2:00 PM <dir> 50100058
8/28/2013 2:00 PM <dir> 50100057
8/28/2013 2:00 PM <dir> 50100059
8/28/2013 2:00 PM <dir> 50100061
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P 2" n A | .

. .
pds-geosciences.wustl.edu - /msl/msl-m-chemcam-libs
vl/mslececm_Oxxx/data/sol00033/

[To Parent Directorv edr - experlment data record Qedu /m
4| 5/15/2013 10:15 &M 12336 ccO_40042027lepw_£0040000ccam00033ml.dat /
c D pds—geo 5/15/2013 10:15 BEM 10304 ccO_400420271lepw £0040000ccam00033ml.1bl
5/15/2013 10:15 AM 20560 ccO_400420273edr £0040000ccam00033ml.dat
5/15/2013 10:15 AM 7229 cc0 _400420273edr £0040000ccam00033ml.1bl
. 5/15/2013 10:15 AM 12336 ccO_400420278ewu £0040000ccam00033ml.dat
pds—geOSCIQI] 5/15/2013 10:15 AM 10302 ccO_400420278ewu_£0040000ccam00033ml.1bl
5/15/2013 10:15 AM 20560 ccO_400420280edr £0040000ccam00033ml.dat 0000
5/15/2013 10:15 AM 17230 ccO_400420280edr £0040000ccam00033ml.1bl io010
5/15/2013 10:15 AM 12336 ccO_400420706ewu £0040000ccam00033ml.dat 0012
5/15/2013 10:15 AM 10299 ccO_400420706ewu £0040000ccam00033ml. 1bl
[To Parent Directorv]| 5/15/2013 10:15 BM 20560 ccO_400420708edr £0040000ccam00033ml.dat ???13
5/15/2013 10:15 AM 17226 ccO_400420708edr_£0040000ccam00033ml.1bl paald
5/15/2013 10:15 AM 30840 ccO_400422892epo_£0040000ccaml5003ml . dat poo1s
5/15/2013 10:04 BM 5/15/2013 10:15 AM 28837 ccO_400422892epo_£0040000ccaml5003ml. 1bl p001s
6/7/2013 2:23 PM 5/15/2013 10:15 BM 39064 cll 400420738edr £0040000ccam01033ml.dat pooz2
PN N 5/15/2013 10:15 &AM 24476 cl1 400420738edr £0040000ccam01033ml.1bl p0027
8/28/2013 2:00 PM 5/15/2013 10:15 AM 90464 cll_40042118%edr £0040000ccam02033ml.dat p0030
12/12/2013 11:29 AM 5/15/2013 10:15 AM 24492 cll 400421189%edr £0040000ccam02033ml.1bl pog32
12/2/2013 5:05 PM 5/15/2013 10:15 AM 90464 cll 400421450edr £0040000ccam02033ml.dat p0033
12/5/2013 12:24 PM 5/15/i013 10:15 i-\M 24450 cll_éOO‘}f145?edr_f0040000ccan‘.0i033rr.1.lbl 0034
5/15/2013 10:15 AM 90464 cll 400421682edr £0040000ccam02033ml.dat boose
12/9/2013 11:46 AM 5/15/2013 10:15 AM 24492 cl1_400421682edr £0040000ccam02033ml.1bl bonan
12/2/2013 4:34 PM 5/15/2013 10:15 AM 39064 cll_400421927edr £0040000ccam03033ml.dat b0043
T - 5/15/2013 10:15 AM 24450 cll_400421927edr £0040000ccam03033ml.1bl bones
11/25/2013 2:45 PM | s5/15/2013 10:15 &M 90464 cl1_400421951ledr £0040000ccam03033ml.dat oose
2/13/2013 10:00 BAM 5/15/2013 10:15 AM 24532 cl1 400421951edr £0040000ccam03033mi.1pl gt files e
5/15/2013 10:15 AM 39064 cll 40042203ledr £0040000ccam04033ml.dat .
5/15/2013 10:15 AM 24440 cll 40042203ledr £0040000ccam04033ml.1bl (binary file! gg:;
7/26/2013 7:25 BM 674368 clS5_400422236edr £0040000ccam04033ml.dat 1
7/26/2013 7:25 RM 26633 cl5_400422236edr £0040000ccam04033ml.1bl pooso
7/26/2013 7:25 EM §74368 cl15 400422333edr £0040000ccam04033ml.dat po0ss
7/26/2013 7:25 BM 26666 400422333edr £0040000ccam04033ml. D00S6
7/26/2013 7:25 AM 674368 0057
7/26/2013 7:25 BM 26668 e 0059
7/26/2013 7:25 RM 6743628 cl5 400422527edr fooqooooccaxroqossrrl =t |bl file of same
7/26/2013 7:25 RM 26633 cl5 _400422527edr £0040000ccam04033ml.1bl
7/26/2013 7:25 BM 674368 clS_400422624edr £0040000ccam04033ml.dat M@
18 Mar 2015 7/26/2013 7:25 BM 26672 cl5_400422624edr £0040000ccam04033ml.1bl
5/15/2013 10:15 AM 117192 cl9 40042123ledr £0040000ccam02033ml.dat describes
5/15/2013 10:15 AM 24828 cl9_ 40044143ledr £0040000ccam02033ml. 161 .




WARNING

Things to keep in mind when using raw data

VNIR VIO UV
474.0-906.5 nm 382.1-469.3 nm 240.1-342.2 nm

e Spectrometer order for raw LIBS data (CL5) is VNIR,
VIO, UV = must be reordered

» Spectral data is pixel-ordered - NOT in wavelength

* 50 blind pixels on either side of each spectrometer
range 2 must be removed

e Header info:

— Motor position, spectrometer temperature data available

— Description of header info (format files) found in Label
directory in main menu (see slide 24)

18 Mar 2015 Community Workshop 36




