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We have been developing an electrodeless electric thruster that utilizes ponderomotive acceleration and ion cyclotron resonan
(PA/ICR) for plasma acceleration, as a part of the HEAT (Helicon Electrodeless Advanced Thrusters) project, by performing test
particle simulations. The PA gives rise to the pure parallel acceleration of ions, while the ICR causes the perpendicular ior
heating followed by the energy conversion from the perpendicular to the parallel directions due to inhomogeneous backgroun
magnetic field.

A well-known application of the ICR to the plasma thruster is the Variable Specific Impulse Magnetoplasma Rocket (VASIMR).
Here, we note that the PA and the ICR are inseparable, yet the former is preferred since it is less likely to be influenced by th
ion-wall interactions (due to the smaller gyro radius). In this presentation, we focus on the ponderomotive effect on the ion
acceleration.

The energy gains by the PA and the ICR are classified in terms of the adiabatic parametd/aslwhere L is the axial
scale length of the background magnetic field, W is the ion gyro-frequency,,aadhe initial parallel ion velocity to the axial
magnetic field. We find a maximal 60 % increase in the energy gain for the PA/ICR scheme compared with the energy gain ir
the ICR case only. Furthermore, we estimate the exhaust velocity and the thrust as a function of the rf field intensity, including
ion-neutral collisions and ion wall-loss. Based on the numerical results, we develop the scaling laws of the exhaust velocity an
the thrust. The results of our scaling laws will be compared with the experimental results of the VASIMR.
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