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Introduction:  The Mars Organic Molecule 

Analyzer (MOMA) is a combined pyrolysis gas chro-

matograph mass spectrometer (GC-MS) and laser de-

sorption mass spectrometer (LD-MS). It will be the key 

instrument of the ESA Roscosmos ExoMars 2018 mis-

sion to search for extinct and extant life. Additionally 

the instrument should detect the organic background 

for example delivered by meteorites to Mars. The drill 

system on board ExoMars is capable to provide a drill 

core from up to 2 m depth. Underground samples 

might be partially protected from degradation derived 

from cosmic radiation. 

Perchlorates: The instruments onboard Viking, 

Phoenix and Curiosity capable to detect organic mate-

rial detected no or only minimal amounts of organic 

material although the meteoritic influx should yield a 

considerable amount of organic material on the surface 

of Mars[1][2].   

The perchlorates were detected by Phoenix and are 

highly plausible from Curiosity and Viking data.[2][3] 

Perchlorates impacted all three missions by interfering 

with the method used to detect organics. All three mis-

sions had decided to use volatilization by heating to 

free the organic materials from the inorganic rock or 

regolith matrix. Perchlorates decompose at tempera-

tures above 200°C into very reactive oxygen and chlo-

rine gas. Both highly oxidative compounds react with 

organic molecules breaking complex molecules down 

to smaller molecules and yielding if available in excess 

only carbon dioxide and chlorinated methane derivates 

or chlorinated benzene derivates[1][2].  

Most of the molecules indicating active biology or 

being biomarkers for recent life are very sensitive to 

this oxidation.  

Laser desorption-Mass Spectrometry:  Laser de-

sorption-mass spectrometry is a method to detect large 

organic molecules without degrading them during the 

volatilization step. This method needs a laser source in 

the UV-

range.

 
Fig. 1 Laser head housing in the front and the internal optical 

elements in the back. The laser head contains the laser crystal and 

the two frequency doubling stages.  

 

 In the MOMA instrument a solid-state laser source 

generates UV light of 266 nm wave-length with a 1 ns 

pulse width, repetition rate up to 100 Hz and maximum 

output energy of 250 μJ. A miniaturized linear ion trap 

mass spectrometer similar to a Thermo LTQ ion trap is 

used to detect the generated ions.  

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2 MOMA-MS Engineering and Test Unit (ETU). 

 

A crushed sample from the drill is moved under the 

laser and the mass spectrometer. The laser pulses gen-

erate plumes of ions which are injected into the mass 

spectrometer via gas flow and electrostatic voltages 

through the aperture valve and capillary ion inlet. After 

closing of the valve the pressure in the MS is reduced 
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to the working conditions of the linear ion trap mass 

spectrometer and the ions are analyzed. 
LD-MS in the presence of perchlorates: To test 

the performance of the LD-MS in the presence of per-

chlorates several materials and rock matrices were 

spiked with 1wt.% calcium perchlorate and 10 ppm of 

the nonvolatile organic compound coronene. As rock 

matrices  carbonate, basalt and a clay mineral were 

used. The polycyclic hydrocarbon coronene is a possi-

ble material from meteoritic impacts. In all three exper-

iments the coronene is still detectable although enough 

perchlorate is present to oxidize the material complete-

ly[4].  

  

 
Fig. 3 The 10 ppm Coronene can be detected in varius rock ma-

trices although 1wt.% of Calcium perchlorate is present in the sam-

ple.  
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