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Abstract: We have performed a series of laborato-
ry experiments to investigate the solar wind plasma
interaction with moderate strength magnetic anomalies
on the lunar surface. In these regions the solar wind
electrons are magnetized but the ions remain unmag-
netized. In our previous work [1], we have studied the
electrical environment above an insulating surface in a
magnetic dipole field oriented parallel to the surface in
plasma. In this paper, we create a dipole field oriented
both normal and oblique to the surface. When the di-
pole field is normal to the surface, the measurements
show a large potential rise on the surface and a bump ::::::::\
in the potential in the sheath in the magnetic cusp re- 122121 o e
gion. These results are due to significant magnetic mir- 5;"” ‘
ror effects on the electrons in addition to their electro-
static reflection. The electrons are shielded from the
dipole wings, causing the surface in the middle of the
wings to charge positively, while the surface in the
side of the wings charges negatively. When the dipole 6
field intersects the surface at an oblique angle, an
asymmetric potential distribution develops, which
matches the orientation of the magnetic field. Our ex-
perimental results indicate that surface charging pro-
cesses can be largely modified near the lunar surface in
the magnetic anomaly regions, creating extreme sur-
face electrical environments compared to the solar
wind absorbing regions.
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Top: Potential contours above the surface with the
magnetic field vectors (black arrows) and the field
lines (white lines) of a magnetic dipole. Bottom: Po-
tential contours above the surface in the dipole field
oriented 45 degrees to the surface.



