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Introduction: The Mars2020 mission is NASA’s latest 
flagship mission to Mars. The mission will launch in 
July 2020, will land in Jezero Crater, an environment 
argued to have been habitable in the martian past. The 
mission will characterize the site by analyzing chemis-
try, looking for organics and searching for potential 
biosignatures.  

The Scanning Habitable Environments with Ra-
man and Luminescence for Organics and Chemicals 
(SHERLOC) is an arm mounted instrument that is one 
of the seven payload elements on the Mars 2020 rover. 
SHERLOC combines imaging with UV resonance Ra-
man and native deep UV fluorescence spectroscopy in 
order to identify potential biosignatures and understand 
the aqueous history of the Jezero Region [1]. 
WATSON, a refight of the MAHLI camera on MSL is 
capable of color imaging over a wide range of resolu-
tions (from infinity to 13.1 micron/pixl) and will be 
used for both science and engineering. A second im-
ager, the Autofocuing Contextual Imager (ACI), pro-

duces gray scale images at 10.1 micron/pixel resolution 
at 48 mm standoff distance.  

A Deep UV laser (248.6 nm) generates character-
istic Raman and fluorescence photons from the martian 
surface within the 100 micron laser spot. The laser is 
co-boresighted to the ACI to facilitate a raster scan 
across the surface to produce a chemical and organic 
maps of the sample. These spectral maps reveal more 
information than spectra alone by relating minerals and 
chemicals to textures in a way simple bulk analysis 
does not.  
The goals of the SHERLOC investigation are to:  

• Assess the habitability potential of a sample and 
its aqueous history. 

• Assess the availability of key elements and ener-
gy source for life (C, H, N, O, P, S etc.) 

• Determine if there are potential biosignatures 
preserved in Martian rocks and outcrops. 

• Provide organic and mineral analysis for selec-
tive sample caching. 
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To do this SHERLOC detects and classifies organics 
and astrobiologically relevant minerals on the surface 
and near subsurface of Mar with the following specifi-
cations:  
• Bulk organic sensitivity of 10-5 to 10-6 w/w over 

an 7 x 7 mm spot.  
• Fine scale organic sensitivity of 10-2 to 10-4 w/w 

spatially resolved at <100µm  
• Astrobiologically Relevant Mineral (ARM) de-

tection and classification to <100µm resolution 
A diagram of the SHERLOC instrument can be seen in 
figure 1. Major subsystems include: 
 A Photon Systems Inc. developed narrow line 

width 248.6 nm NeCu laser.  
 An ACI utilizes that MAHLI heritage to obtain a 

gray scale image of a target and obtain optimum 
focus for the laser spot.  

 An Aphere-Sphere Spectrometer system that uti-
lizes a CHEMCAM heritage e2v CCD. 

Table 1. Instrument summary 
SHERLOC Turret Mass 6.85 kg 
SHERLOC Body Assem-
bly 

2.90 kg 

WATSON bandpass 380-680 nm 
Spectroscopy FOV 7 x 7 mm 
Raman Range 810 to 4000 cm-1 
Fluorescence Range 274 to 354 nm 
Raman Resolution  0.31 nm 
Laser Spot Size 100 microns 
Laser Energy (BOL) 10 microJ at sample 
ACI accuracy 125 microns 
WATSON Depth of field 1.6 to >4800mm 
WATSON Field of view 34.0° to 39.4° diagonal 
Calibration targets 10: including AlGaN, 

Diffusil, Meteorite 
(SAU008), BK7 

Science:  The presence of astrobiologically important 
minerals (e.g., carbonates, nitrates, phosphates, sul-
fates, etc.) in association with organics, or when they 
otherwise imply some degree of chemical or morpho-
logic disequilibrium, is an important component in the 
evaluation of potential biogenicity. SHERLOC identi-
fies the organic, chemical and minerals present over 
scales that match the mineralogy and morphology of 
most biosignatures resulting from microorganisms. 
Through use of imaging, SHERLOC can correlate de-
tected classes of organics with morphology (widths and 
shapes) to determine whether candidates for microfos-
sils such as filaments or stromatolitic layering are po-
tentially biogenic. For finer-scale features, 
SHERLOC’s mapping mode is a platform for non-
destructive, sub-picogram sensitive organic detection. 
SHERLOC spectra can be combined with other meas-

urements made by other payload elements, including 
elemental abundances measured by PIXL (Planetary 
Instrument for X-ray Lithochemistry) an X-Ray fluo-
rescence spectrometer.  

We are currently developing a sample library of 
relevant minerals, models for better quantifying abun-
dances and understanding spectra from very complex 
organic complexes [2-5] 
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Figure 2. The SHERLOC turret assembly.  

 
Figure 3. SHERLOC attached on the Corer 

 
Figure 4. SHERLOC Calibration target 
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