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Raman spectroscopy probes fundamental vibrations of molecules that produce finger-print 

spectral patterns with sharp peaks. Raman spectra can be acquired non-invasively, non-destructively 

and fast, thus is suitable for landed surface explorations on planetary bodies [1-27].  On the other 

hand, Raman scattering phenomenon is intrinsically weak. It requires carefully crafted optical 

configurations with high Raman efficiency and robust optical-electronic-mechanical engineering, in 

order to provide the necessary science performances during a robotic planetary mission. In 

terrestrial geological applications, a major threat has been the fluorescence interference that 

appearing in some terrestrial rocks and regolith samples.  

Supported by NASA-MatISSE program (NNX13AM22G), we conducted three sets of 

studies to address the potential fluorescence issues for planetary applications. They are: (1) to 

evaluate the fluorescent properties of a broad range of extraterrestrial materials and their potential 

threat to cw-green-Raman for planetary application [28]; (2) to compare Raman signal strengths, 

generated by five laser wavelengths (785, 633, 532, 442, 325 nm), from a set of major rock-forming 

minerals and typical bio-markers [29]; (3) to develop SERDS technology against potential 

fluorescence interferences.  

SERDS is a methodology based upon the wavelength change of Raman signals vs. non-

wavelength change of fluorescence signals, when changing the excitation laser wavelength. 

Technically, the SERDS 

function has been successfully 

realized in the development of 

Compact Integrated Raman 

Spectrometer (CIRS) at JPL 

We report here the validation 

of SERDS application on 

natural rocks (Fig. 2-3).  
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