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Based on particle-model kinetic plasma simulations, we have addressed the
open question of how and to what extent plasma perturbation originating from solid surfaces can
extend to distant locations. Large-scale computer experiments conducted under conditions chosen
based on the physical knowledge accumulated in the past have identified (1) anomalous reflection and

scattering of charged particles caused by unconventional surface charging, (2) electromagnetic and
electrostatic wave excitations caused by changes in the electron velocity distribution at the
plasma-solid boundary layer, and (3) charged particle emission from the solid surface caused by
neutral particle collisions. For (1) and (2), we have shown the possibility of long-range effects
that may extend well beyond the Debye length scales.
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Spacecraft Potential (V)
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