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Particle acceleration by ponderomotive force in divergent magnetic field: application to
the next generation electric thrusters
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[1] ESST, Kyushu Univ; [2] Interdis. Grad. Sch. Eng. Sci., Kyushu Univ.

We study particle acceleration by ponderomotive force in divergent magnetic field by test particle simulations, and apply
the results to development of the next generation electrodeless plasma thrusters, as a part of the HEAT project. Normally, th
ponderomative potential is proportional to the RF electromagnetic field energy density, so that charged particles approaching tt
potential are repelled, but when the particle gyrofrequency is very large so that it exceeds the frequency of the given RF field, th
sign of the ponderomotive potential is flipped and the potential acts as an attractor. By utilizing this asymmetric ponderomotive
potential in a non-uniform background magnetic field, charged particles can gain net acceleration (Dodin et al., 2004). In
our test particle simulations, we give RF electromagnetic field localized in a non-uniform background field, and computed
particle trajectories and energy gain as they travel through the ponderomotive potential. Acceleration efficiency, parallel anc
perpendicular heating, effects of wall interactions (particle loss) and the ion-neutral collisions are examined.
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