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Evaluated of thrust force of magnetic plasma sail by rotating magnetic field
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Abstract: The magnetic plasma sail is a space propulsion method obtaining a thrust force by from the solar wind onto the expanded

through the magnetized plasma sail. In this study, the plasma sail is formed by a rotating magnetic field (RMF) method. Principle of

the system has been evaluated by using a simulated solar wind formed by a coaxial plasma gun. The thrust force onto the plasma sail

has been evaluated by the high-speed camera for the first time.
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Figure 1. Mechanism of current drive by RMF.
Arrows indicate directions of (a) the rotating field, (b) the

electron motion and (c) the driven current.
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Figure 2. Schematic view of RMF power circuit. The

direction of the current onto the antenna is alternately

switched.
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Figure 3. Output current of the RMF power circuit;
a) overall view and b) enlarged view.
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Figure 4. Schematic layout of the coaxial plasma gun.
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Figure 5. Discharge current and the voltage between the
electrodes of the coaxial plasma gun.
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Figure 6. Discharge current and the antenna current at the
driving force measurement.
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Figure 7. Distribution of light intensity taken by the

high-speed camera.
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