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Abstract

The detection of water content in the polar regions of the moon is of great
significance in scientific research and resource utilization. The Chang 'e-7 mission is
scheduled to be launched to the South Pole of the moon in 2026 to explore water and
other volatiles. The lunar soil volatile measuring instrument it carries needs to
complete calibration tests before launch. The lunar soil volatile measuring instrument
consists of four parts including micro sampler . volatile preparation device. furnace
driver. main body of the measuremen. The measurement process includes nine steps
such as sampling, transfer, and heating release. There are various errors such as
sample weight errors. To ensure measurement accuracy, ground calibration is
required: the vacuum specification standard calibrates the pressure output by
controlling different temperature points. The calibration of the mass spectrometer is
verified for sensitivity by means of the vacuum system and the injection system. The
copper hydroxide test can be used to eliminate sampling transfer errors and verify
systematic errors. The full-process calibration of water-containing simulated lunar soil
simulates the in-orbit environment to verify the full-process error. Through these
calibration methods, the randomness and temperature drift of barometric measurement
can be constrained, and the residual errors of the system can be corrected, providing
methodological support for the inversion of on-orbit data on lunar soil water content.
Keywords: Chang'e-7, Lunar soil volatile measuring instrument, Ground Calibration,
Lunar Polar Regions, Water Content Detection.
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Fig. 1 Schematic diagram of the detection targets and paths for the measurement of volatile in lunar

soil
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Fig. 2 Composition diagram of the soil volatile measuring instrument
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Fig. 4 Schematic diagram of the water ice analysis process of the volatile measuring instrument
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Fig. 5 Schematic diagram of gas intake and exhaust in the mass spectrometer chamber
gi bprik, MRAREP S PrIRAE, AR MR e . FE
¥ BIEE ISR INBOKER AR ARSI . . FC R E A K R
SRR (K EERERD L RALEER. BRSOV RE (ke .

RERAHHRAE SEPPRERE
Al lﬁﬁ?ﬁﬂ# M.ﬁfﬁﬂ# ———————— FERERERE
BRERHEE TR KRR
CIICEER B#. BHIRKHE
D.#ﬂjﬂﬁ‘ﬂiﬁ‘iﬁﬁ 7777777777 AR 84
EARCRE Mg;cm MR R 2
| ] | Y
Gl.iﬁ)ﬂﬁui G2HK - - HKRSRE
H.ﬁiﬁs—éﬁ - HRRFIRE
Lﬁi&*lb‘(iﬁ!i ——————————————— R R 2

B 6 KEENERE. RENMERAAR T E



Fig. 6 Water content measurement process, error decomposition and related test analysis diagrams
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Fig. 7 Schematic diagram of the mass spectrometry calibration auxiliary system
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