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Introduction: NASA and ESA are now entering into a 
new phase of planetary exploration with the current 
scheduled joint missions to Mars.  Our interest in Mars 
was initially motivated by the studies of martian mete-
orites that suggested that the early history of the Red 
Planet was remarkably similar to the Earth’s, where 
life apparently arose some 4 billion years ago.  If this 
is indeed the case, then Mars was presumably a much 
warmer, wetter, planet than it is today.  This hypothe-
sis is further supported by orbital imagery returned by 
the Viking, Mariner, Mars Global Surveyor (MGS), 
Mars Express (MEx) and Mars Reconnaissance Orbiter 
(MRO) and the recent rover missions, MER and Phoe-
nix, that all show compelling evidence that copious 
liquid water existed on the surface of Mars in the past.  
In fact, new images provided by MRO suggest that 
there may be current sources of liquid water at or near 
the surface of the Red Planet. Other MRO and MGS 
data suggest that an ocean may have once existed at 
high northern latitudes, and valley networks apparently 
once carried water into the northern basin.  All of these 
data suggest that life could have arisen on Mars in liq-
uid water environments.  
 
Extinct Organic Matter: The search for extinct or-
ganic matter (i.e., organic matter generated by now-
extinct organisms, in rocks, sediments, and ices from 
Mars and other planets and moons in our solar system) 
or ‘extant’ (living organisms) organic matter is critical 
to the determination of where life existed.  Missions to 
Mars have the potential to address whether life arose 
there in a separate origin and may further provide in-
formation about our own prebiotic evolution, a record 
that has all but been erased from Earth’s crust.  Future 
joint missions between NASA and ESA may enable us 
to search for clues of life in a liquid water environ-
ment.  It seems clear that the potential for learning 
about life beyond our own planet is one of consider-
able interest to scientists and the general public alike.  
Yet, as we learned from the Viking and Phoenix mis-
sions, the search for life signs is problematic and re-
quires an appropriate strategy that will maximize our 
opportunities to properly examine these compelling 
questions. Another potential hurdle to the search for 
past or present life on Mars is the forward contamina-
tion of the planet with either terrestrial organisms or 
biomolecules.  This problem makes it essential that 
organic analyses be carried out as ‘cleanly’ as possible 
in order to provide a useful baseline data set for com-
parison with future landed missions and possibly sam-
ple return mission in the future.  
 
Mars Organic Molecule Analyzer ‘MOMA’: My 
interest in the development of instrumentation for 
life detection has led to the currently funded 
(NASA) effort to develop a mass spectrometer, the 

Mars Organic Molecule Analyzer (MOMA).  
MOMA combines Gas Chromatography [1] (GC) 
and Laser Desorption [2] (LD) to form ‘intact or-
ganic compounds’ (gas and solid phase) that are 
mass analyzed using an Ion-Trap Mass Spectrome-
ter.  The formation of ions using to different ap-
proaches (pyrolysis and laser ionization) enables the 
detection of a broad range of organic compounds in 
the 100 to 2000 amu mass range.  This instrument 
has been selected to fly on a joint mission between 
NASA and the European Space Agency, ‘ExoMars,’ 
in 2018.  
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