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Abstract: Deep-space exploration is exploration activity of the solar system, the galaxy
system and the space. Mass spectrometer plays an important role in deep-space explora-
tion activities. Firstly, besides the mission of the probe in different countries, the main
parameters of the mass spectrometer in the payload, like mass, volume, power, mass
range and mass resolution were introduced. Then the ion sources, mass analyzers of
every type of the mass spectrometer and also the improvements for the special missions
were analyzed. Finally, through comparing with the performance of different types of
mass spectrometers, the prospect of mass spectrometers applied in future deep space-ex-
ploration was discussed.
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Fig. 1 Principle of mass spectrometer aboard Apollo 15
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Fig. 2 Principle of mass spectrometer aboard Apollo 17
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Fig. 3 Principle of mass spectrometer aboard Viking
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Fig. 4 Structure of upper atmosphere MS

aboard Pioneer Venus
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Fig.5 Principle of lower atmosphere MS

aboard Pioneer Venus
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Fig. 6 Mass spectrometer aboard Galileo
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Fig.7 Schematics of MS aboard Cassini
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Fig. 8 Mass spectrometer aboard Cassini
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Fig. 9 Ion source and mass analyzer

of mass spectrometer aboard Huygens
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Fig. 10 Mass spectrometer aboard Huygens
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Fig. 11 CIDA aboard Stardust
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Fig. 12 TOF MS aboard Rosetta orbiter
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Fig. 13 DFMS aboard Rosetta orbiter

o, WU ARG RS A A R AR 63 cm X
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19 W, RE /PR A 35 3 000; iz it =« AT i ja]
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i i
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Fig. 14 RTOF-MS aboard Rosetta orbiter
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W N 12~150 u, AT K HEBEEKHF
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Fig. 15 Stucture of IT MS aboard Rosetta lander

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

SHOH JEAEANAE B U TR A R AP Y R

499

2.11 FRFSHEUH

FRESEEEEZMKBEHNEER,
B — SR BHA W RAR AT %5 BRI A%, F
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W& xRTE 16,
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Fig. 16 PEPSSI MS aboard on New Horizons
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TSR B 2 St 2% (SSDY M A . B K e &
W& A K AT A I B A A BT B TEA
AFE O EE P E R T, K H
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JRL AT I ] 5 R 18 o A T A% I A5 B AR
2, HFEH/RFE 17, #EdaeE M 7
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] —2900 V [~ e,

R ?k,)itli%_woo Vik,&t{i% L e
—2100 V] —2600 V

2ol PHA (Bedth) 4G PH Ak (BEb)
I 60 mm !
E17 SHETFRIEVERSETEE
Fig. 17 Diagram of PEPSSI sensor
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18 RES ERBREMHEHE
Fig. 18 Stucture of MS aboard Phoenix
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Fig. 19 CHACE aboard MIP
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Fig. 20 QMS aboard Curiosity Rover
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Fig. 21 Schematic view of NMS aboard LADEE
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Fig. 22 MENCA aboard MOM
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Fig. 23 Schematic view of NGIMS aboard MAVEN
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