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Table 1 Overview of in-situ exploration missions for water ice in lunar polar region
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Fig. 13 Technologies for subsurface tunneling on extraterrestrial bodies
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Table 6 Summary of lunar water ice sampling methods while drilling
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Overview of Water Ice Sampling and Detection Techniques in the Lunar Polar Region

J1Jie', ZHANG Weiwei’, YANG Xu', LIU Junwei’, MA Rugi', SUN Jing’, JIANG Shengyuan’

(1. Beijing Institute of Spacecraft System Engineering, Beijing 100094, China;
2. State Key Laboratory of Robotics and System, Harbin Institute of Technology, Harbin 150001, China;
3. China Satellite Communications Co. Ltd., Beijing 100190, China)

Abstract: For the aim of scientific exploration of lunar water ice, this review summarizes the challenges and key technologies
needed for water ice sampling and detection in the lunar polar region according to the lunar polar environment and the characteristics
of lunar water ice. For the demand of selection of water ice sampling site, according to different working principles, five methods
were summarized: mechanical sensing, thermoelectric physical property sensing, radar detection, spectrum detection and
neutron spectrum detection. Then, for the demand of surface-exposed water ice sampling, three kinds of surface sampling
techniques, including scooping, shallow drilling, and grinding were described. For the needs of subsurface buried water ice
sampling, first, the subsurface regolith penetration techniques for extraterrestrial objects were summarized, then six kinds of
drilling sampling techniques were introduced, including integrated sensing, volatile extraction, lunar surface drilling cuttings
acquisition, bit external cuttings acquisition, bit internal cuttings acquisition and coring. Finally, suggestions on technical
approaches for China’s implementing lunar water ice sampling and exploration missions were put forward.

Keywords: lunar polar region; lunar water ice; sampling; in-situ exploration

Highlights:

e The challenges and key technologies of water ice detection and sampling in the lunar poler region are summarized.

e For sampling site selection, a review of in-situ water ice detection methods with different principles is introduced.

e For possible surface ice and buried ice, a thorough discuss on different sampling approaches is provided and suggestions are

proposed.
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