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Numerical simulation of helicon plasma discharge
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Helicon plasma is a high-density and low-temperature plasma generated by the electromagnetic (helicon) wave excited in th
plasma. The helicon plasma is expected to be useful for various applications. On the other hand, there still remain a number «
unsolved important physical issues on the helicon plasma. One of them is the abrupt transition of the plasma density (the helicc

jump) from the low -density (10 /m?3) to the high - density ("1 /m?3) regime as the input power is gradually increased.

Some theoretical models (K. P. Shamrai, 1997, F. F. Chen, 2007) predict that the transition of discharge modes is closely relate
to the stability of the steady state, in which the power absorbed and lost by the electrons is balanced. However, the physic:
mechanism behind the mode transition needs to be further investigated, since in previous models, such seemingly importa
effects are neglected as the plasma transport, spatial inhomogeneity of the plasma density and the electron temperature. In
present research, we study the mode transition process of the helicon discharge by constructing a fluid discharge model whi
includes the wave excitation, electron heating, the power balance between the absorbed energy and the energy loss, and

effects of plasma transport.



