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Utilizing amateur astronomical observations to verify and
investigate the phenomenon of lunar libration.

Luojia Kang
Beijing Normal University Affiliated High School, Beijing, 100091, China

Abstract

Lunar libration is a phenomenon of apparent oscillation caused by discrepancies between the Moon’s orbital and rotational parameters
as it revolves around Earth, enabling humans to observe approximately 59% of the lunar surface—exceeding the theoretically
expected 50%. This study designed a systematic amateur astronomical observation program to quantitatively verify and investigate
this phenomenon. Using a 150mm aperture reflecting telescope and planetary camera from the school astronomy club, continuous
imaging and measurements were conducted from September 2024 to February 2025, during fixed time periods each month from
the 18th to the 23rd of the lunar calendar, targeting three characteristic lunar limb features: the Copernicus crater, Tycho crater, and
the edge of Mare Crisium. Through image stacking and coordinate analysis, apparent displacement sequences of these landmarks
along the lunar longitudinal and latitudinal directions were extracted. The results show that the Moon exhibits significant periodic
oscillations in both longitude and latitude, with periods and amplitudes largely consistent with theoretical predictions. This work not
only successfully confirms the existence of libration but also deepens understanding of the complex dynamics of the Moon’s orbit,
highlighting the potential value of amateur astronomical observations in basic scientific education and research.
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