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Objectives Instrumental Gas Chromatography TRL 6 Demonstration

To search for “signs of life” molecules (large, non-volatile
organic or biological molecules that suggest existing or
prior biosynthetic activity) on the Martian surface and near
subsurface

GC-MS provides the unique ability to characterize a broad range Prototype MOMA ITMS represents the flight model

of compounds (volatiles or refractory compounds) evolved from in form and function and meets performance
solid samples. The key challenge with the analysis of refractory metrics under relevant environment

organic compounds contained in soils is their extraction and
subsequent analysis by GC-MS. The MOMA experiment handles
extraction of organic matter by thermodesorption followed by
derivatization, the goal of which is to quickly extract the organic
matter before degradation. Many refractory compounds can be
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To distinguish between the endogenous and exogenous
sources of Martian organics
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Once extracted, refractory molecules with labile hydrogens (e.qg. demonstrated in LDI

- A custom-built linear ion trap (a) which accepts ions from two different
I\/IethOd lonization sources: El (for GC-MS mode) and LDI from Mars ambient
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dimethylformamide dimethylacetale derivatization (DMF-DMA). | \with PETBA (bottom).
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type, 30 m length, 0.25 mm internal : Full Mass Scan Flg ure 7. MS/MS

diameter, and 0.25 um film thickness. -
Temperature program : performance us!ng
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lSotfer - 190°G =10 min Angiotensin Il. In this
case, CO, from the
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»Samples will be crushed and deposited into 22-30 system (e) allows ions to travel from Mars ambient pressure to
vacuum through a fast-acting aperture valve. The laser (f) is a Nd-

sample cups seated in a rotating carousel. YAG laser with two doubling crystals (from 1064 nm to 266 nm)
» Soil samples will be analyzed by UV laser desorption / | yielding a 1ns laser pulse with maximum energy of 250 uJ.

lonization (LDI) and pyrolysis gas chromatography ion .. : :
» LDl samples will be analyzed in ambient Mars

atmospheric conditions : 4-9 Torr, composed mainly
(95%) of CO.,.
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cooling gas.
»Samples which undergo GC-MS analysis may be
exposed to derivatization compounds In situ to increase Conclusions
volatility. . | g The Mars Organic Molecule Analyzer is a key analytical
. : | 4 - [T instrument aboard the ExoMars Rover set to launch in 2018.
Resource Limitations - & | o, BERSEL mr B RS v _
v 00 01 02 03 04 05 06 07 08 e The results described here demonstrate the current status of
The MOMA instrument operates under severely constrained rrol b ) S Tmees the methodology development for GC-MS and the

resources which directly influence the ultimate instrument
performance. The restrictions on mass, power and data volume limit

performance parameters of the flight miniaturized ion trap.
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Schematic of the overall MOMA instrumental set-up on the right. Research Institute


http://www.mps.mpg.de/

