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Ponderomotive acceleration in a realistic magnetic field and plasma configuration
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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 have initiated the HEAT (Helicon Electrode less Advanced
Thruster) project, in order to pursue research and development of completely electrode less thrusters. Among several plasn
acceleration schemes we propose, we here discuss the so-called ponderomotive acceleration, in which ions are accelerated
ponderomotive force produced by externally given electromagnetic RF waves.

We first discuss briefly test particle simulation results for simplified magnetic field and plasma configuration. As pointed
out by previous authors, ions are axially accelerated by the ponderomotive force, while the axial acceleration is also caused k
resonant ion cyclotron heating by the external RF waves and subsequent mirroring of ions in the divergent magnetic field. The
we discuss the acceleration using magnetic field and plasma configuration which models the Tokai University Helicon Device
Of particular importance is the plasma shielding effect. Using realistic parameters, we give an estimate of the ponderomotive
acceleration that can be compared with experimental studies.
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