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Characterization of charged particles and electromagnetic fields in lunar mini-
magnetospheres based on Kaguya low-altitude data
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Although the Moon does not have a global magnetic field like the Earth, crustal remanent magnetizations (lunar magnetic
anomalies, hereafter LM As) are nonuniformly distributed over the lunar surface. The interaction between the solar wind and
LMAs leads to the formation of mini-magnetospheres. Since the spatial scales of lunar mini-magnetospheres are very small,
below several tens of kilometers, direct observations of the lunar mini-magnetospheres are challenging from a typical altitude
of lunar orbiters ("100 km). As a result, the plasma environment and electromagnetic field structure in the solar wind-LMA
interaction region have not been fully understood. Saito et al. (2012) first reported simultaneous observations of ions and
electrons below 30 km altitude based on a single low-altitude path obtained by ‘Kaguya’. In this study, we extensively
analyze low-altitude data of ions, electrons, magnetic fields, and wave electric fields obtained by Kaguya. By analyzing
multiple orbits over a variety of LMAs, we comprehensively characterize the plasma environment and electromagnetic fields
in the solar wind-LMA interaction region. Based on the knowledge and questions derived from the currently available
low-altitude data, we discuss implications for future low-orbiting or lander missions.
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