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Particle Simulations of ECR plasma generation in Air Breathing Ion Engine (ABIE)
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Abstract: Air breathing ion engine (ABIE) is one of the electric propulsion systems that uses neutral gas such

as oxygen or nitrogen in the upper atmosphere as propellant. In the ABIE discharge chamber,

magnets as

well as a microwave antenna are attached inside so that electron cyclotron resonance (ECR) could be

activated and electrons are accelerated by ECR. In this study,

plasma generation processes in the ABIE

chamber were examined by performing numerical simulations using the Electromagnetic Spacecraft

Environment Simulator (EMSES). Electron acceleration and ionization processes by ECR in ABIE chamber

were reproduced self-consistently in the ABIE discharge chamber.
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