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Fluid model of plasma acceleration by stationary azimuthal current and divergent
magnetic field

# Akira Shigeta[1]; Yoshiharu Hirata[2]; Tohru Hada[3]; Shunjiro Shinohara[4]
[1] ESST, Kyushu Univ.; [2] ESST,Kyushu Univ; [3] ESST, Kyushu Univ; [4] Inst. Eng, TUAT

Electric thrusters, characterized with high specific impulse, are considered to be useful for long-term space missions such ¢
those to outer planets. On the other hand, the performance of many of the conventional electric thrusters (e.g., ion engines)
limited by electrode wastage. In order to overcome this difficulty, we are conducting the HEAT (Helicon Electrodeless Advanced
Thruster) project, in order to pursue research and development of completely electrodeless thrusters (the electrodes do not direc
contact with the plasma).

Currently, there are several plasma acceleration schemes being examined in the project. Among them are the Rotating Magne
Field (RMF) and the Rotating Electric Field (REF) schemes, which both produce time-stationary, azimuthal electric current inside
the plasma. If the background magnetic field has a radial component (divergent magnetic field), the Lorentz force due to the abov
azimuthal current and the background magnetic field will have the axial component, and this accelerates the plasma in the axi
direction, yielding the thrust. We note that the time-stationary (DC) azimuthal current inside the plasma is a consequence o
nonlinear self-coupling of the external AC current. In the presentation we discuss plasma acceleration due to the DC azimuthe
current and the divergent magnetic field, obtained by performing 2-d fluid simulation in the radial (r) vs axial (z) directions.
Details of the plasma flow field and distribution of other plasma and the field variables will be presented. Estimation of the thrust
using parameters typical to our laboratory experiments will be given.
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