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Plasma momentum transport and detachment from a magnetic nozzle

Takahashi, Kazunori
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10msec

Momentum tran5ﬁort inside a magnetic nozzle plasma thruster are
investigated; the spatial profile of the energy lost to the plasma-source wall is experimentally
identified and inhibited, resulting in the performance improvement of the thruster. Furthermore,
measurement of the ion velocity fields clearly demonstrated the less divergent ion flow than the
magnetic field lines, indicating the ion detachment from the nozzle, while the electron inward
transport is driven by the spontaneously excited wave. These observation suggest the new plasma
detachment scenario. In terms of engineering, a fast- and automatically-controlled,
frequency-tunable rf generator is developed, demonstrating the impedance matching within 10 msec and

the stable operation of the plasma thruster.
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