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Helicon wave propagation and the physical process of helicon plasma production
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Helicon plasma is a high-density and low-temperature plasma generated by the helicon wave i.e., electromagnetic whistle
wave bounded typically in the cylindrical geometry. Helicon plasma is expected to be applications for various fields including
next generation electric thrusters. On the other hand, there still remain unsolved physical issues regarding how the plasma
generated using the helicon wave.For further optimization of plasma production, it is important to clarify the mechanism of
helicon plasma production.

Helicon plasma production involves such physical processes as wave propagation, mode conversion, and collisionless as w
as collisional wave damping that leads to ionization/recombination of neutral particles. In particular, Shamrai proposed the
linear mode conversion process that can contribute to high efficient RF power deposition. According to his scenario, the lonc
wavelength helicon wave is linearly mode converted to the TG wave, which then dissipates rapidly due to its large wave numbel
On the other hand, the efficiency of the mode conversion depends strongly on the magnitudes of dissipation parameters. Whe
the dissipation is dominant, the TG wave is no longer excited and the input helicon wave directly dissipates.

We will discuss the dependence of mode conversion efficiency on the parameter of electron-neutral collisions and the structur
of plasma heating by fluid simulations. And we will discuss the processes of plasma heating and plasma production by using sel
consistent model which includes processes of inelastic collisions between electrons and neutrals, and ionization/recombinatic
of neutrals.
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