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Understanding a magnetic nozzle plasma flow dynamics and extension to a high
power electric propulsion
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Plasma flow dynamics in magnetic nozzle are investigated over wide ranges
of several parameters such as a plasma density, ion and electron temperatures, and a plasma flow
velocities by using a current-driven magnetoplasmadynamic (MPD) thruster and a current-free helicon
plasma thruster. The experiments demonstrate that the spatial profile of the external discharge
current is controllable for the MPD thruster bﬁ the magnetic field configuration; resulting in the
improvement of the thruster performance. For the case of the helicon thruster, the Lorentz force due

to the spontaneous azimuthal plasma current and the radial magnetic field of the nozzle is a key
factor to increase the thrust imparted by the thruster. By combining these two concept of the
thruster, the novel high power thruster called a helicon MPD thruster is also demonstrated in the
laboratory experiments.
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