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Electron current in the boundary layer of a mini-magnetosphere above a lunar magnetic
anomaly
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We present a three-dimensional electromagnetic particle-in-cell simulation study of the electron current in the boundary laye
of a mini-magnetosphere created above a magnetic anomaly on the lunar surface.

As shown in the previous works, we found that an asymmetric mini-magnetosphere is formed above the magnetic anomaly b
the solar wind interaction. We also confirmed that the boundary layer current is dominated by the electron flux perpendiculal
to the dipole field. As an intense electric field is induced in the boundary layer by the charge separation between electrons an
ions, the electrons entering the boundary layer undergo the ExB drift motion in the equator. In the high latitude region, on the
other hand, the electron flux turns around and the direction of the electron motion becomes reversed. This causes a turn-arou
electron current in each hemisphere.

As stated above, the electrons in the boundary layer overall make the ExB drift motion in the equator. At the most inner edge
of the boundary layer, however, the averaged electron velocity shows the peak value and it cannot be explained with the loc:
ExB drift velocity. We found that the peak velocity of electrons observed in the most inner edge of the boundary layer is due to
the electron cyclotron motion itself rather than the drift motion of the electron guiding center. We also confirmed that the width
of the boundary layer is approximately equal to the radius of the local electron cyclotron motion.
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