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Abstract 
Mass spectrometry originally arrived on Mars over 30 years ago with the Viking lander.  
Since then numerous instruments have sent back data from Mars, with each gaining in 
capability as well as complexity.  NASA’s Curiosity rover, currently operating on Mars, 
contains a very capable (and complex) quadrupole filter based mass spectrometer as part 
of the Sample Analysis at Mars (SAM) instrument suite.  NASA is also actively building a 
next generation linear ion trap based mass spectrometer for the Mars Organic Mass 
Analyzer (MOMA) instrument, which will travel to Mars on the European Space Agency’s 
ExoMars rover set to launch in 2018. 
 
The overarching goal of these instruments has been to investigate the potential for Mars to 
support life.  A great deal of data has been obtained to begin to address this very difficult 
question.  Over one year into its mission on Mars, SAM has provided data that points to the 
potential for Mars to have supported life at one time. 
  
The goals of the MOMA instrument build on the capabilities of SAM in an effort to 
investigate the Martian environment with added breath and depth. The MOMA mass 
spectrometer consists of a custom linear ion trap mass spectrometer with two modes of 
operation: laser desorption ionization (LDI) at Mars ambient conditions (5-7 Torr of mainly 
CO2) and electron ionization (EI) of gas chromatograph effluent.  The overall instrument 
design, function and performance are uniquely suited to the environment in which it will 
operate.  This environment has also demanded many technological developments in order 
to enable the complex operational modes while still fitting within the operational 
constraints of a Mars lander mission.  The design of MOMA is currently being finalized and 
the full capabilities of the instrument are being tested.  These capabilities, when applied to 
the analysis of the surface and subsurface of Mars, have the potential to significantly 
enhance our understanding of what (if any) past or present life exists on one of our nearest 
neighbors. 
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