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Study on performance improvement of a microwave discharge ion engine by dynamic
control of internal plasma

TAKAO, Yoshiyuki
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In this study, a microwave discharge ion engine (5cm in diameter) with variable
magnetic field was fabricated and its performance tests were carried out. A movement mechanism of the
movable magnets and the control circuit of the mechanism to change the internal magnetic field of the ion
engine were developed to construct the ion engine. On the experimental parameters of Xe gas flow rate,
movable magnet position and input microwave power, the performance tests were carried out using two kinds
of grids made of fine carbon or molybdenum and were different in opening ratio. In these performance
tests, the plasma ignition performance of the ion engine was remarkably improved by changing the
background magnetic field with the movable magnet. Furthermore, the change of the inner plasma shape of
the ion engine and extracted ion beam current from it were observed.
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