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Introduction:  Mounted on the Perseverance rov-

er’s arm is SHERLOC (Scanning Habitable Environ-

ments with Raman & Luminescence for Organics & 

Chemicals), a deep ultraviolet (DUV, 248.6 nm excita-

tion) Raman and fluorescence spectrometer that is op-

timized to detect organic molecules and can map areas 

up to 7 x 7 mm, allowing for the observation of im-

portant spatial relationships between organics and 

minerals [1,2]. DUV Raman is useful for detecting 

organic molecules due to its limited fluorescence inter-

ference, which at longer wavelengths (visible light or 

VIS) may obscure the Raman signal [3]. Although 

DUV Raman spectra of minerals and organic carbon 

have been reported [4-8], a thorough characterization 

of organic carbon using DUV and VIS (532 nm excita-

tion) in ancient microbial-mediated carbonate rock and 

the investigation of deriving temperature information 

from DUV Raman D and G peak parameters, has not 

yet been reported. 

Raman spectra of macromolecular carbon (D and G 

bands at ~1350 and 1600 cm-1, respectively) may ex-

hibit different peak parameters based on the excitation 

laser wavelength used [9]. Literature has focused on D 

and G band observations using 532 nm laser excitation, 

and the resulting peak parameters, such as the intensity 

ratio between D and G bands and full-width at half 

maximum (FWHM) of bands, have been used to estab-

lish geothermometry methods [10,11]. However, DUV 

Raman of D and G bands often display decreased D 

band intensity and increased G band intensity [12]. 

This difference in spectral response between DUV and 

VIS is important to understand when searching for 

organic carbon on Mars with SHERLOC, where the 

presence of a G band in relatively low signal-to-noise 

ratios (SNR) may not be easily identified. As Perse-

verance approaches the marginal carbonate unit [13] 

along the western crater rim of Jezero, it is pertinent 

that we compare what we know from VIS Raman stud-

ies of organic matter in carbonate rock to DUV Ra-

man. 

In this study, we analyze stromatolitic carbonate 

rocks [CaMg(CO3)2] using DUV Raman spectroscopy 

to detect and characterize organic carbon. D and G 

bands in DUV and VIS will be compared to answer the 

following questions: 1) How do D and G band parame-

ters vary between DUV and VIS, 2) How might laser 

power and pulses per point (ppp) affect the Raman 

signal, and 3) Can VIS (532 nm) geothermometry be 

extrapolated to DUV. 

Materials and Methods: Carbonate rock samples 

used in this study were previously characterized with 

532 nm Raman spectroscopy [14]. 

Samples were analyzed on the SHERLOC analog 

instruments, MOBIUS (Mineralogy and Organic Based 

Investigations with UV Spectroscopy) and “Arthur” 

(flight analog brassboard), two custom DUV resonance 

Raman spectrometers at NASA Jet Propulsion Labora-

tory that utilize 248.6 nm NeCu pulsed lasers. MOBI-

US acquisition settings were 1200 ppp, and for Arthur, 

a sequence of 5/25/100/400/800 ppp was used. 

Raman D and G bands were fit with a Gaussian-

Lorentz Area function using PeakFit 4.12 software. 

VIS Raman D and G bands were deconvolved into five 

peaks (D1, D2, D3, D4, and G) according to geother-

mometry methods [15]. Fitted VIS and DUV Raman D 

and G band positions and FWHM of the original and 

deconvolved spectra were recorded for comparison.  

Preliminary Results: MOBIUS (DUV) results 

show only a G band in DUV, while VIS shows an ap-

proximate 1:1 intensity ratio between D and G bands 

(Fig. 1). 

 
Fig. 1 Overlay of characteristic visible (532 nm) and 

deep ultraviolet (248.6 nm) Raman spectra of stromat-

olite sample. Spectra intensity is normalized to the v1 

carbonate band. Organic carbon D and G bands and 

carbonate bands v3 and v1+v4 are marked for refer-

ence. VIS and DUV Raman spectra shown here were 

collected at Carnegie by A. Steele and NASA JPL by S. 

Sharma, respectively. 

 

Results from the flight analog brassboard instru-

ment (Arthur) show D and G bands with lower SNR, 
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similar to SHERLOC spectra collected on Mars, and 

the effect of increasing ppp on Raman signal will be 

studied using this data set. 

Preliminary comparisons between VIS and DUV 

Raman spectra of D and G bands indicate VIS geo-

thermometry methods may not be suitable for deter-

mining thermal maturity in DUV collected spectra. We 

will investigate the usefulness of a DUV Raman geo-

thermometer by analyzing standards, with known for-

mation (or alteration) temperatures, in VIS and DUV 

and comparing the results. 
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