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The solar wind interaction with an insulating, non-magnetized body such as the moon is characterized
with the particle absorption and the surface charging. The most of the solar wind particles that hit
the moon are absorbed by the surface, creating a plasma cavity called the lunar wake behind the moon.
A small fraction 0. 1-1% of the solar wind protons were found to reflect at the lunar surface by Kaguya
spacecraft on its orbit encircling the moon at an altitude of 100 km.

On the dayside surface of the moon exposed to the solar wind, large amplitude, monochromatic ultra
low frequency waves of 0. 01 Hz were dominant. The present study have found that the waves were generated
though the cyclotron resonance of the magnetohydrodynamic waves with the solar wind protons reflected
by the moon. This is consistent with the high occurrence above the crustal magnetic field where the
solar wind protons are significantly reflected. The energy of the reflected protons can account for
the energy of the waves. The propagation direction which are not parallel to the incident solar wind
flow can explain the observed frequency and the nearly equal percentages of the left-handed and
right-handed polarizations

The nightside surface of the moon, bombarded only by electrons, is thought to charge negative. Our
2-D, electromagnetic full-particle simulations have revealed that the negative charging expels the
electrons and accelerates ions into the void, creating a significant difference between the number of
ions and electrons near the wake. The ions are accelerated earlier and faster than they were expected
in the self-similar solution. The velocity profile of the ions in the wake approaches the self-simi lar
solution with finite ion temperature asymptotically until they reach the distance where the ions from
both sides of the wake meet. The ions that entered from both sides are accelerated in the opposite
directions. They raise the ion temperature and the pressure in the center of the wake




