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Three-dimensional full-particle simulations of ion beam instability
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In efficient exploration and utilization of the geospace enrironment, it is very important to understand interactions between
spacecrafts and electromagnetic environment around themselves. Recently, influences of spacecrafts on space electromagn
environment are gradually increasing due to new space technologies such as ion engine which is used in HAYABUSA satellite
When the ion engine emit a large quantity of accelerated heavy ions to the space, these heavy ion beams interact with space pl
mas around the spacecraft, which can excite some kind of beam instabilities and plasma waves. This kind of beam instabilite
and plasma waves become serious noises in observing electromagnetic environment in space by satellites.

We investigate about time evolutions of ion beam instabilities excited by ion beams emitted from ion engine, as a case stud
of the influences on space environment by spacecraft. We perform three-dimensional computer experiments of ion beam inst
bilities, and demonstrate nonlinear evolutions of ion beam instabilities, in time as well as in space. Simulation study of bearr
instabilities are difficult because these instabilities are very sensitive to humerical thermal noises in full-particle simulations.
We developed, therefore, three-dimensional particle simulation code which is specialized to parallel computing on large scal
super computers, such as Earth Simulator. In the present study, we perform three-dimensional particle simulations of the mo
fundamental beam instabilities excited by a spatially uniform beam at first. Next, we perform simulations of localized beam
instabilities excited by a spatially localized ion beam, and investigate on the interaction between ion beam and space electroma
netic environment. Especially, we focus on the spatial characteristics on the perpendicular plane against the ambient magne
field.
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