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Test particle simulation study of plasma generation via impact ionization
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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 engine:
is limited by electrode wastage. In order to overcome this difficulty, we are conducting the HEAT (Helicon Electrode less
Advanced Thruster) project [1], in order to pursue research and development of completely electrode-less (i.e., no direct conta
of electrodes with plasma) thrusters.

The electric thrusters we consider consist of two parts: plasma production part and plasma acceleration part. Among variou
methods for producing the plasma, in our project we employ the so-called helicon plasma production, in which the helicon wave
(i.e., bounded whistler wave) triggered by external antenna play a major role. While it is experimentally well established that
a high density, low temperature plasma is stably generated by this method, there still remain a number of open questions froi
physics point of view. For example, what are the roles of the helicon wave (and its mode-converted TG wave) for accelerating
seed electrons, how the in-elastic collision between the seed electrons and neutral particles proceed, and how the entire proc
proceeds depending on external parameters, just to list a few.

In this presentation, we attempt to answer some of these questions by performing test particle simulations including in-elasti
collision between electrons and neutrals using VORPAL. A simple model for the impact ionization is assumed. Also, the wall
loss of the plasma is taken into account. Details of the simulation result, as well as its comparison with plasma productior
experiment at Tokai University, will be presented.
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