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Table 1 VITA measurement requirements
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Figure 1 Composition of an ion trap mass spectrometer sensor (the
blue area indicates electrons emitted from the ion source and the red
dots indicate produced ions).
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Figure 2 External (a) and internal (b) 3D view of VITA.
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Figure 3 VITA internal layout.
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Figure 4 VITA electronics block diagram.
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Figure 5 Calibration system block diagram for VITA.
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Figure 6 Mass spectra for H, using measurement method #1 (a) and for a mixture of He, Ne, Ar, Kr and Xe using measurement methods #2—#5 ((b)—
(e)) obtained with VITA.
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4.2 IRMITR

FIFHE R 57 5 914 & T H,, He, Ne, Ar, Kr, Xe,
N,, CO,, NO, NO,, CHy, C;He, CsHg55 135 51— 2 73 v
A bR e AR, e T R ER IR E, S REE K
PR 55 HARHIEFEBE (NIST)F& A ¥ b 14 52 15 1 2 (www.
nist.gov) H LY R 1 F BRI AT LU (R 4), &L
B PEAR SR, WA T A A 2.

43 REYE

RE & — 52 5 IR AR HE SR T4 5 RS
o R EAH, BARA RN REUE = ClyP, Kk
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He" #1026 ppm Nel R GRS, TEAL S bl &
FIAb =4 7 5.8x 10710 Pabl Ak 70 K 2 Nebr <, F R/,
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PR EFME 12 3RS 1718848, REBUEMN1.1x107

2RI WS RIERI T 208 Lo i

Table 2 Mass ranges of five measurement methods

PRI 772 IR ER (amu)  ZILFEE (amu)
1 1 6
2 2 8
3 5 34
4 20 101
5 28 182

F 3 FERDITIUGIIH,, “He, Ne, “Ar, ¥Kr, *?Xelf) 5

Table 3 Mass resolutions for Hy, *He, 2°Ne, “’Ar, *Kr and **Xe
v PR AL SE o A R PR
FE A A
(amu) (amu) (amu)
H, 2 2 0.1

“He 4 4 0.09

Ne 20 19.9 0.14

YOAr 40 39.8 0.33

8Ky 83.9 83.8 0.43

132X 131.9 131.8 0.44

VHEUs/(Tem?®). 52T B8 4% R H T AT I A &
MRS, Toikat— 0 B ARAR S0 TR AT S0 R A% K 5y
IIHT O AR > AR M R A%, (B RTEATHER, i
AR, R AT AEL AR R, @I K
AL 18] LK 2 s AT 2RI 7 1255 07 (3 i R AR =

T4 FERII I HTBO 127 B — B e AR 0 S P e o7 B S5 NIS T 06 o B

Table 4 List of major peaks identified for 12 individual gas samples and major peaks in the mass spectra provided from the NIST Mass

Spectrometry Data Center

FE A PRI 7772 SEPENT B (amu) NISTHRHEENT B (amu)
H, 1 2 2
H,0 3 17, 18 17, 18
He 2 4 4
Ne 3 20, 22 20, 22
Ar 4 40 40
Kr 4 84, 86 84, 86
Xe 5 129, 131, 132, 134, 136 129, 131, 132, 134, 136
NO 3 30 30
NO, 4 30, 32, 46 30, 46
N, 3 28,29 28
CO, 4 44 44
CH, 3 12, 13, 14, 15, 16 15, 16
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Table 5 Calibration curves and dynamic ranges for H,, He, Ne, N,, CHy, Ar, Kr, and Xe
FE S M 26 7 R R? TRVEE (Pa)
H, logC = 1.1172logP + 11.42 0.9995 3.2x1078-3.2x107°
He logC = 1.0264logP + 11.401 0.9962 1.3x1078-3.2x107°
Ne logC = 0.9951logP + 11.287 0.9994 5.8x1071°-2.9x107°
CH, logC = 0.9399logP + 11.472 0.9986 6.1x1071%-6.1x1078
N, logC = 1.0395logP + 10.945 0.9939 6.4x107°-6.4x107°
Ar logC = 0.9986logP + 10.739 0.9984 1.3x1078-3.2x107°
Kr logC = 1.0269logP + 10.836 0.9996 3.2x107%-3.2x107°
Xe logC = 0.9404logP + 10.455 0.9996 3.2x1078-3.2x107°
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Tianwen-2 Mission
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As one of the scientific payloads of the Tianwen-2 Mission, the Volatiles Ion Trap Analyzer (VITA) of the Ejection
Analyzer serves to detect the volatiles surrounding the main-belt comet 311P. Based on ion trap mass spectrometry, VITA
is able to measure the chemical composition and concentration of volatiles. The crucial information obtained with VITA
will facilitate the research on 311P including its formation and activity mechanism. To accomplish the challenging
objectives of in-situ volatile analysis for 311P, VITA has a very compact design and extremely high sensitivity as well as
the ability to operate in an automatic fashion. Calibration of the flight model results in a mass range of 1-182 amu, a
mass resolution better than 0.5 amu and a sensitivity of 1.1x107* ct/s/(1/cm’) for *’Ne at 5.8x107'" Pa. The detectable
volatiles and dynamic range fulfill performance requirements as well.
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