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The objective of this research is to explain the response of solar wind plasma to magnetic anomalies which is found on the
lunar surface. We used the Full Particle-In-Cell simulation that treats both electrons and ions as particles. We will discuss the
case of magnetic anomaly found in Reiner Gamma with the 3D plasma particle simulations.

What we found by previous 2D plasma simulations is that some of solar wind ions do not reach the lunar surface because c
reflection by the local magnetic field. To simulate more realistic situation, we performed 3D plasma particle simulations using
plasma simulation code EMSES.

The magnetic anomaly we focus on consists of one magnetic dipole. We define the size of magnetic anomaly L as the
distance between the dipole center and a position where the solar wind pressure balance the magnetic pressure. In the lut
magnetic anomaly is that L is much larger than electron Larmor radius and smaller than that of ions. In such a meso-scal
dipole field, solar wind ions and electrons react to magnetic field differently because of the finite Larmor radius effect. As a
result, charge separations occurs and electrostatic field is locally created. lons which can be assumed unmagnetized in this sc
are also influenced by this electrostatic field. We focus on the dependence of the formation of a magnetosphere on L in ternr
of the distribution of plasma particle density, the velocity distribution and the current structure. Moreover, we will discuss the
interactions between magnetic dipole and solar wind with and without the lunar surface.
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