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Spatial and temporal variability of low-energy lunar Ions: Insights from
Kaguya/IMA observations
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We analyzed "1 year of time-of-flight (TOF) data obtained from the Ion Mass Analyzer (IMA) on the Kaguya spacecraft
to investigate the spatial and temporal variations of low-energy ions originating from the lunar surface and exosphere. In
this study, we focused on the large-scale distribution and variability of ion fluxes of multiple species (He+, C+, O+, Na+,
Al+, K+, Ar+). We assumed the low-energy ions (<300 eV) were accelerated along the motional electric field of the solar
wind until the ions were detected by IMA. Mapping the observed fluxes at every footpoint of the motional electric field, we
found that low-energy ions were more abundant on the dawnside than on the duskside. In addition, we examined possible
drivers of temporal variations by categorizing the data according to meteor shower periods, solar wind flux levels, and solar
EUYV irradiance. We found that the low-energy ion fluxes during meteor shower periods increased compared to non-shower
periods, whereas variations correlated with solar wind fluxes and EUV irradiance were less significant. These results suggest
that micrometeoroid impacts are a major source of low-energy ions released from the lunar surface, while solar wind and
EUV effects play secondary roles. This study demonstrates that ion measurements provide valuable insights into both surface
composition and transient release processes, with implications for future observations by the Mass Spectrum Analyzer
(MSA) on the MMX mission to study the Phobos surface.



