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Impact history of the Moon and its modification of lunar surface materials
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Abstract: The high-speed impacts by celestial materials occurred throughout the full history of formation and evolution of
the Moon. Impact cratering has been the dominating force in shaping the surface topography modifying the physical and
chemical characteristics of surface materials and affecting various evolutionary aspects of the Moon. The process and
history of impact cratering and its modification of lunar surface materials on the Moon have always been important research
topics of the lunar science and also the key scientific objects of all previous lunar explorations. In this work we briefly
summarized and reviewed some interesting and important advances in researches of impact processes and impact history on
the Moon and shallow surface materials modified by the impact in the past ten years particularly provided an overview of
relevant research achievements based on the scientific data obtained by the Chang’ E lunar exploration project made
prospects on future research directions of the lunar science and proposed some suggestions on future exploring important
observation targets and personal recommendations for the future development of disciplines of planetary science in China.
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Fig. 1 Morphological characteristics of different-sized impact craters on the Moon
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Fig. 2 Schematic diagrams of impact cratering process on the Moon
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Fig. 4 SEM backscattered images of seifertite ( Sft) and stishovite ( Sti) in grains of the Chang’ E-5 regolith sample



470

4 cm) 1.5 m/Ga( Taylor 1982)
o 450 m ( Xiao et
al. 2015) . 1.3
( 4a) 35 m( Ding et al. 2020a) .
( Fang et al. 2014; Su et al. 8 m( Fa et al. 2014)
2014; Fa et al. 2015; Xiao et al. 2015; Hu et al.
2019; Lai et al. 2019; Li et al. 2020; Xiao et al. o
2021) o ( 4b) 5
m( Qiao et al. 2016) .
( Su et al. 2022) , ~5m
N N ~23.11%
~3.2(
Fa (2015) o (a) i (b)
5

Fig. 5 The structure revealed by using data of the lunar penetrating radar onboard the Chang’ E-3

of regolith on the shallow surface of the Moon in landing zone of the Yutu rover
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Fig. 6  Geological background of the Chang’ E-4 landing area and the radar image showing the subsurface

structure of the Moon by using radar data on board the Yutu-2 lunar rover
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Fig. 7 Diagrams of observation data of the lunar regolith and schematic diagram of internal structure of shallow surface

beneath the Chang’ E-5 landing site in the Moon
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