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Electrostatic plasma environment of lunar holes: surface charging properties near
sunlit-shadow boundary
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Japanese lunar explorer &quot;Kaguya&quot; has discovered vertical holes on the Moon surface. The diameter and depth ¢
the holes are both in a range of 50 through 100 m, which produces a higher depth-to-diameter ratio than typical impact crater:
The holes are thus expected to create characteristic plasma and dust environment around it. It is of practical importance to asst
such a distinctive environment, reminding that a future landing mission plans to explore the lunar holes and caverns associatin
to the holes. In the present study, we apply our original particle-in-cell simulator EMSES to assessment of day-side plasm:
environment around lunar vertical holes.

In the present study, we focus on surface charging properties near the sunlit-shadow boundary inside the lunar hole. Normall
sunlit and shadowed surfaces have positive and negative potentials, respectively, depending on if photoelectrons are emitte
Meanwhile, near sunlit-shadow boundary, the present simulations reveal 1. the potential overshoot of the width of several ten
of cm, and 2. the positive surface charging even in the shadowed region. The horizontal transport of photoelectrons as we
as the solar wind proton trajectories are found to play an important role for the distinctive charging properties. The results are
applicable not only to the lunar hole environment but also to other landscapes producing a sunlit-shadow boundaries.
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