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Abstract: The Late Heavy Bombardment (LHB) hypothesis proposed that around 3.9 billion years ago, the Moon
experienced a brief but intense spike in impact activity, which formed major large basins on the lunar surface. The LHB
hypothesis has been once considered as a foundational theory for the evolution of the Moon and other terrestrial bodies in
the solar system, and it was primarily supported by the apparent scarcity of impact lavas whose ages are older than 4.0
billion years in the lunar samples returned by the Apollo and Luna missions. However, the LHB hypothesis has been
questioned since its inception and, in recent years, has been largely rejected by most planetary scientists. Various kinds of
theories have been proposed by researchers to explain the lack of early-stage impact lavas in the samples returned by the
Apollo and Luna missions. As this hypothesis has undergone years of development, corresponding theories had emerged in
fields such as dynamics, thus, some deeply rooted concepts were persistent in the minds of some scientists. In this paper, we
firstly introduced the origin and development of the LHB hypothesis and its related questionings. Then we have constructed

the chronological function of the impact crater on the Moon by utilizing the dating results of exotic norite clasts returned by
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the China’s Chang’e-6 mission as chronological anchors. Based on this, the derived impact frequency function further
challenges the LHB hypothesis, indicating that the impact frequencies on the Moon and the inner solar system were
declined rapidly after their formation, and there was no pronounced impact spike around 3.9 billion years ago.
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Table 1. Calibration points used in this research for establishing the chronological function of impact crater on the Moon
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Fig. 1. Calibration points and the fitted chronological function (a) and the impact frequency function (b) of the impact crater on the Moon
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Fig. 2. The comparison between the cumulative impact crater frequencies N(>20 km) of the chronological models proposed by
this study and the LHB hypothesis
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