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Thrust generation mechanisms by a helicon plasma thruster and its performance
improvement
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Thrust generation mechanisms in a magnetic nozzle, electrodeless helicon plasma
thurster are experimentally and theoretically investigated. The individual and direct measurement of the
thrust components arising from the physical boundaries and magnetic nozzle are performed for the first
time. This technique clearly evidences the presence of the thrust gain by the mangetic nozzle even in the
current-free plasma thruster. The comparison between the measured thrust and the plasma parameters reveal
that the Lorentz force due to the azimuthal plasma current and the radial magnetic field accelerates the
plasmas and increases their axial momentum; then the thrust corresponding to the axial plasma momentum is
increased. Furthermore, the novel loss mechanisms of the axial momentum to the lateral wall is discovered

here. Based on the above studies, the higher performance thruster is successfully designed and operated
in the laboratory.
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