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Analysis of satellite charging by charged particle beam emission
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It is known that a satellite is charged by plasma in space.Satellite charging on surface is a cause of discharge and malfunctic
electric equipment, therefore a satellite is designed to mitigate surface charging. But recently, a new concept of satellite orbite
control using the electromagnetic forces such as Lorentz force and coulomb forces has been proposed. This control methc
provides propellantless orbital control and very lightweight propulsion system compared to conventional chemical and electric
propulsion.In order to achieve the charged satellite orbital control, establishing a method to control satellite surface potentia
arbitrarily was required.In this study, we analyze the potential characteristics on satellite surface when using electron emitter o
ion emitter for charging.

Satellite charging will be caused due to collisions with charged particles in plasma.In general, surface potential is determine
by the balance of inflow current and outflow current. It becomes a positive value in the sunshine, and a negative value in the
shade. We assumed charged particle beam emission on surface, adding a forced current term on the current balance model.
investigate a surface potential characteristics that depends on forced current and space plasma parameters.The current bale
model does not consider the decrease of net current by the beam attracted to own potential, plasma sheath effect, and sp:
charge effect.So we investigate the result of analysis of the potential characteristics by using computer simulation.
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