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In airless planetary bodies such as the Moon, the solar wind plasma precipitates directly onto the surface. The plasma
charge deposition on the surface and the photo-emitted electron current determine the dayside, near-surface electrostatic
environment. In general, orbital observations by a number of lunar exploration satellites suggest that the day side of the
Moon is positively charged. Although the Moon has no global intrinsic magnetic field like the Earth, it is widely known
that there are locally magnetized crusts (magnetic anomaly). The influence of these magnetic anomalies on the plasma and
wave environment above has been intensively discussed for many years, whereas the near-surface electrostatic environment,
including the contribution of photoelectrons, inside and directly below the magnetized regions, has not been fully addressed.

For large magnetic anomalies with a spatial scale comparable to the ion inertia lengths, it is not practical to perform three-
dimensional simulations of the electrostatic environment taking into account the photoemission effect. This study focuses
on a small-scale magnetization region on the Moon to elucidate its electrostatic environment as well as the contributions of
photo-emitted electrons to the environment.

Our preliminary simulation results have identified a pronounced charge separation effect resulting from the difference
in electron and ion inertia, as previously reported. This leads to a higher surface potential, e.g. 60 V, below the mini-
magnetosphere than that predicted for the outside. The simulations also suggest the effect of photoelectrons of moderating
the intense positive charge below the mini-magnetosphere, which differs from the conventional view on the photoelectron
effect as a major source of positive surface charging.
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