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Ponderomotive acceleration model including the plasma production effect
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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.

One way of accelerating the plasma is the so-called ponderomotive acceleration, which utilizes the pressure gradient of a hig
frequency electromagnetic field. Details of this scheme may be found Otsuka et al (this meeting) and Ichihara et al (SGEPSS
2011). When the external RF (radio frequency) field is applied to a plasma, there appear two important issues to be answere
(1) what is the penetration scale length of the RF field in the plasma, (2) what are the consequences of newly ionized patrticle
due to the external RF field? The item (1) has been studied by several authors, while the item (2) is new as far as we are awa
of.

In this presentation we discuss the above two issues by performing test particle simulations including the impact ionization
process, using VORPAL code, and also by laboratory experiment at Tokai University. The penetration scale length of the RF
field, plasma production, and plasma acceleration will be evaluated as functions of various parameters of the RF field and th
background field.
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