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1 Search for
Evidence of
Life (past or

present)

1A Identify &
characterize
organic molecules

1B Identify &
characterize
structural,
compositional,
morphological or
textural indicators
biogenic activity

1C Identity &
characterize
inorganic indicators

1D Determine the
provenance of
sampled material

1A1 Determine abundance levels of
organic compounds. ID any biogenic

patterns

1A2 Determine abundance and

enantiomeric rations of amino acids

1B3 Determine structural,
compositional, or functional indicator

of life

1C1 Detect and characterize any
putative biominerals

1D2 Characterize the chemistry of the
near subsurface to determine
endogenous vs exogenous origin of
sample, and any surface processing of
putative biosignatures observed.

Using scanning, collect spectra
across the field. ID organic
compounds via Raman peaks and
estimate local and bulk
abundances.

Using point counting collect
Spectra. ID amino acids via
Raman peaks and estimate local
and bulk abundances

Using UV and Blue LED excitation,
collect context images or sample.
ID textural and/or fluorescent
features that may be of biological
origin. Collect spectra at regions
of interest using Raman
spectrometer

ldentify putative biomineals (e.qg.
SiO,, carbonate filaments,
magnetite, and iron sulfides

|dentify salts, radiation products
(e.g. HQOQ, COQ, OQ, SOQ, Sn),
silicates (anhydrous and hydrous),
metals, metal hydroxides.
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Laser Excitation Wavelength 532nm

Spectral performance Single frequency
Spatial mode quality (M2 <1.2

Focal spot diameter ~20um

Opftical Output Power 3-50mW
f-number (excitation) 15

f-number collection 2

Working Distance 25mm

Spectral Coverage 150-4000 cm’!
Spectral Resolution ~6cm-!

SNR (dark pyroxene, 1cm from best focus) >5

Spatial Coverage lcm

Context Imager Pixel Resolution 1504x2000 (7um pixels)
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Light field 2.0 Camera

The microlens breaks up the normal image and
adds (radiance) angular information

Output: Synthetically Refocused Image
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High Gain Antenna

Stereo Cameras

Sample Transfer
Dock & Mechanism

Lander Vault

Lander Stabilizers

Sample Cup

External
Radiator

Workspace for 10 cm depth
(Terrain-Dependent)
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Xenon Gas Electronics
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Motor/Gear Train

handling
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CIRS Flight Electronics Vibrator s °°<:'
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Solid Phase

Temperature
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« Potential for use of Surface
Enhanced Raman (SERS)
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Mitigation
Raman FPA MegaRad Hard CCD
(CCD47-20) (CCD347-20)
Context MegaRad Hardened CMOS
Imager (CIS115)
(KAI2020)
Transmissive Cerium Doped & Radiation
Optics Resistant Glasses
& Shielding
4 Laser Alternatives:
Laser Frequency Doubled VECSEL

Direct Diode
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Leverages on >25 years of development by WUSTL and JPL
Design will allow autonomous operation without Earth in the Loop
Will be capable of analyzing samples in frozen, melted, and
desiccated states

Uses Lightfield Imaging and Microbeam Laser to avoid the need for
mechanical autofocus

Incorporates a 2D scan capability with blue and UV LED excitation
Uses Serially-Shifted Excitation (SSE) to separate fluorescence and
Raman components

Can induce resonant Raoman in large conjugated or aromatic
molecules (carotenoids, etc)

Uses a highly radiation resistant components: laser, optics,
detectors, and electronics
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