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Realization of a new ultra-compact ion propulsion system using an electron
source with the inverted potential structure at the electron emission surface

compared with the conventional one

Takao, Yoshinori
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Focusing on neutralizers or electron sources, which are the bottleneck in
realizing a highly efficient ion propulsion system that can be installed in nanosatellites, we have
attempted to use a propellant-free electron source using graphene, which has never been used in the
past. The maximum emitted electron current of 6.0 mA was achieved at an applied voltage of 11 V in
an electron source consisting of 380 elements with a single electron emission surface of 100 y m
squared in a 3 mm square wafer. As a result, the current density was equivalent to that of a
conventional small plasma neutralizer, while the electron generation cost was more than one order of

magnitude lower than that of a conventional plasma neutralizer. On the other hand, in the ion
source, the magnetic field arrangement and grid electrodes were optimized, and finally, a maximum
beam current of 9.2 mA was obtained at a discharge power of 9.2 W.
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