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A mN class miniature propulsion system will have a growing demand in the future. A miniature microwave discharge ion engine is a candidate for the miniature propulsion system. A microwave discharge ion sources would give the thruster the potential to have a longer lifetime than electron bombardment-type, since it would be free from contamination and degradation of its electron emission capacity. Thus, a 30 W class miniature microwave discharge ion engine and a 1 W class microwave discharge neutralizer has been developed. The performance of them were inferior to conventional ion engines due to the high cost of ion production because of the poor coupling of microwave with plasma as well as the increase in the loss of ion and electron collisions with the walls. In order to improve the performance, the performance of them for various magnetic field configurations was investigated. Xenon gas was used as the propellant The thrust performance of the miniature ion engine, ion beam current, ion beam production cost, energy transfer efficiency were 10.4 mA, 740 W/A and 0.45, respectively for mass flow rate = 0.2 sccm and incident microwave power= 8 W. For neutralizer, the extracted electron current was 15 mA for mass flow rate = 0.05 sccm and incident microwave power= 4 W.
