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Development of a space debris removal technology by a bi-directional plasma
acceleration
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The present study demonstrates that the bi-directional plasma exhaust and
acceleration can occur in an electrodeless, magnetic nozzle, rf plasma thruster; the plasma flux
exhausted from the thruster to the upstream and downstream sides can be controlled by the magnetic
field configuration. The thrust and the force exerted to the target plate simulating the space
debris are simultaneously measured. The results demonstrate that the acceleration and deceleration
modes of the spacecraft and the space debris removal modes can be switched by the magnetic field
configuration. Furthermore, an automatically- and fast-controlled frequency tunable rf system is
developed for future development of the propulsion module, where the rf frequency and the output
power are controlled so as to minimize the reflection coefficient and to maintain the net rf power.
This fast and compact system can produce the high density plasma with good reproducibility,
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