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Table 1 Well-know small body exploration missions
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Figure 1 Images of granular surfaces of small bodies taken by previous space missions. (a) Image of asteroid Itokawa taken by Hayabusa (JAXA/
ISAS/Univ. Tokyo); (b) Philae lander wedged against a cliff on comet 67P (ESA); (c) image of asteroid Bennu taken by OSIRIS-REx (NASA/Goddard/

Univ. Arizona).
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Figure 2 (Color online) Multiscale properties of granular dynamics.
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Recent advances in granular dynamics for small-body touchdown
missions
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Exploring the vast universe is a shared dream of humankind, and small bodies are indispensable targets that can provide crucial
information regarding the formation of the Solar System, the emergence of life on the early Earth, defending our planet from impact
hazards, and utilizing the planetary resources. In the context of the forthcoming boom in small-body touchdown exploration, first, the
history of previous small-body missions was reviewed, and the great challenge posed by their granular regolith surfaces to touchdown
operations was analyzed. The scientific value of granular dynamics for small-body touchdown missions was summarized.
Subsequently, the development in the study of the multiscale dynamics behavior of granular regolith driven by surface operations and
geophysical forces was examined in detail. Finally, the future research direction was discussed.
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doi: 10.1360/SST-2021-0169

1314


https://doi.org/10.1360/SST-2021-0169

	小天体接触探测颗粒动力学研究进展
	1�� 引言
	2�� 小天体接触探测
	2.1�� 弱引力小天体
	2.2�� 小天体接触探测任务
	2.2.1�� Hayabusa
	2.2.2�� Rosetta
	2.2.3�� OSIRIS-REx


	3�� 小天体表层颗粒动力学的研究现状
	3.1�� 探测器表层操作中颗粒行为
	3.2�� 空间作用下风化层地质演化

	4�� 多尺度动力学研究方法
	5�� 总结与展望


