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Future studies of the martian surface may include the use of a Raman spectrometer [1].  Raman 

spectroscopy utilises the shift in wavelength due to the vibrational bonds in a molecule from an 

arbitrary wavelength of a laser incident on a sample. This provides a ‘signature’ spectrum for each 

molecule, with the individual peaks being attributed to individual bonds in the molecule.  This 

instrument is highly useful in analysing not only geological samples but also biomarkers [2].  Mars is 

a prime target in the search for life elsewhere in the Solar System and the discovery of biomarkers 

would infer that life is potentially extant, or otherwise extinct, on Mars.  Amino acids are vital 

molecules for terrestrial life, they are the ‘building blocks’ of proteins, which in turn are large 

contributors to the polymer structure of cells and are also catalysts in many biochemical processes.  

Due to this, amino acids are among the high priority biomarkers for extra-terrestrial life [3] and are 

the focus of this study.  Here we present the results of experiments investigating the effect of 

martian conditions on a select group of the biologically relevant amino acids, for example L-alanine, 

for analysis by Raman spectroscopy.  Exposure of the amino acids to martian conditions is conducted 

by placing a thin film of each amino acid into a Mars Simulation Chamber (MSC) over an extended 

time period.  Raman spectra are taken of each sample before and after exposure in the MSC.  

Individual conditions, such as isolated temperature and pressure studies have been conducted as 

well as investigations into exposure to combined varying conditions.  Preliminary experiments show 

that there are variations in the Raman spectra such as reduction in peak intensity and the 

introduction of new peaks at wavenumbers not seen pre-exposure.  Any changes in the Raman 

signature post-exposure could be due to the breakdown of the molecules, or perhaps even the 

signal of product molecules.  We aim to investigate the properties of and the spectral variation in 

the Raman signal of amino acids as a function of environmental conditions relevant to Mars as a 

precursor to results that may be returned from future Mars missions. 
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