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Helicon wave propagation in a non-uniform plasma
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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 electrodeless thrusters.

Stable generation of high density and low temperature plasma using helicon waves is now established. A helicon wave i
a broad sense can be defined as a cylindrical plasma version of the whistler wave, which consists of a electromagnetic wa\
called helicon wave (hereafter the H wave), and an almost electrostatic wave called Trivelpiece-Gould wave (hereafter, the T
wave).The frequency of these waves lie between the ion-cyclotron and the electron cyclotron frequencies. The process of helicc
plasma generation involves conversion of the H wave into the TG wave, damping of the TG wave, acceleration of primary
electrons by the electric field, and ionization of neutral atoms via collision with primary electrons. These processes influence
each other, and thus the helicon plasma generation is an extremely complicated process as a whole.

Since the helicon plasma was first produced by Boswell in 70’s, many researches have been carried out focusing on both bas
and applied problems. However, the mechanism of helicon plasma generation has not been fully explained from the kineti
point of view, it still remains to be a challenging issue. The earliest research that ignores electrons inertia suggests the electrc
heating by both collisional and landau dampings by the H wave. Recently, Shamrai proposed a model based on the linear moc
conversion, in which the H wave is mode converted into the TG wave as they propagate in a density gradient, and the electri
field of the TG mode strongly accelerates the electrons, leading to the highly efficient production of the helicon plasma.

In the presentation, we describe the characteristics of helicon wave propagation in a non-uniform plasma obtained by usin
PIC simulations. We set up the two-dimensional model. The H wave (the wave number in y direction is fixed) is launched
from the boundary near x=0. We discuss the result on the helicon wave propagation in non-uniform plasma and the H-TG mod
conversion process. In addition, we consider the dissipation (electron-neutral collisions) of the TG wave generated via the mod
conversion and electron heating.
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