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In order to operate a satellite in sub-low earth orbit (sub-LEO), it is required to design an optimum 

ion engine to compensate the drag of the upper atmosphere.  The air breathing ion engine (ABIE) 
is one of promising candidates for such an ion engine.  However, the optimum design rule has not 
been established.  Because ground experiments are difficult for ABIE, numerical simulation is a 
useful approach for the development.  In this study, in order to establish a useful guideline for 
designing ABIE, we perform particle simulations to examine plasma discharge in the ABE chamber 
by using the electromagnetic spacecraft environment simulator (EMSES), particularly focused on 
electron acceleration process via electron cyclotron resonance. 
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