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Planetary Targets for In Situ Instruments N(@sp
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Planetary Mass Spec: State of the Art

Pyrolysis Gas Chromatograph
Quadrupole Mass Spectrometer

| part of Sample Analysis at Mars
Instrument Suite

Opportunities for improvement: over
1) Miniaturization

2) Lower power
AQMS SimiTar 10 Huygens L ]

i m~1.3kg, P~14.5W
AThermionic filaments are used

to ionize pyrolysis products or
atmospheric gases




VAPoOR 1 Volatile Analysis by Pyrolysis of Regolith
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VAPOR Measurements of Lunar

Atmosphere and Regolith

Objective Instrument Target Measurements Temp. Range (°C)
Atmospheric volatiles n/a
2— ¢ | H,0, H,, CO,, CO,N,, SO, from regolith 100-1200
o O B | DM ratio in H,0 0-800
=z | =8
© @) 13C/*2C ratio of CO, 100-1200
S 15N/14N ratio in N, 600-1200
o) © & [He, Ne, Ar, Kr, Xe, and Rn 300-1300
Q
A= © ® ine (3He/AHe 36Ar/40Ar 129%a/136 He: 200-500
> = (p |!sotope ratios (*He/*He, 3CAr/40Ar, 129Xe/*35Xe) xe/Ar 300-1300
S
O §3 13C/*2C ratio in CO, from organics combustion 400-500
C
S
o Volatile hydrocarbons: methane, ethane, benzene,
= . 300-1000
@) amines, alcohols, formaldehyde
7] Water-ice in regolith 0-100
© 5
1100-1
§ T O, 00-1300
N HCN/NH,: 100-900
é = Reduced gasses such as HCN, NH;, and H,S H,S: 700-1300

3He relative abundance

He: 200-500




How the TOFMS works (old design)

Electron impact ionization of volatile species
followed by ion acceleration through reflectron.
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MEMS Integratlon of CNT e-gun for clean packaging

Il A Long lifetime
oLl A Reduced current noise

Fﬂ A Rellable fabrication
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