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Variations of photoelectron emission from the lunar surface with solar activity
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Since the Moon does not possess a dense atmosphere and a global magnetic field, the lunar surface directly interacts with
its ambient charged particles. The imbalance between incoming and outgoing charged particles leads to surface charging. The
lunar surface charging affects the motion of charged particles and the dust grains on the surface. Since the electrostatically
lofted dust can be a hazard to future exploration, it is essential to determine the temporal and spatial distributions of the lunar
surface potential. On the dayside lunar surface, photoelectron emission is dominant in interactions related to these charged
particles. The characteristics of photoelectron emission depend on solar irradiation, which in turn is influenced by solar
activity. However, it remains unclear how the energy spectra of photoelectrons vary with different levels of solar activity.
We use a numerical model of photoelectron energy spectra emitted from the lunar surface and electron observations near
the dayside lunar surface. First, we compare the model with ARTEMIS observations to constrain the free parameter in the
model. Then we present variations in photoelectron energy spectra during solar minimum, solar maximum, and flare events.
Our results show that larger fluxes of photoelectrons with higher energies are emitted from the surface under high solar
activity conditions. We also discuss the implications for variations in lunar surface potential depending on the solar activity.
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