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Numerical Simulation of Wave Field Structure of Helicon Wave Plasma Source

under Various Working Gas

XIE Ping', DUAN Pengzhen', L1 Yiwen’, ZHAI Xusheng'
(1.Aviation Maintenance NCO School, Air Force Engineering University, Xinyang 464000, Henan, China;
2.Science and Technology on Plasma Dynamics Laboratory, Air Force Engineering University,
Xi’an 710038, Shaanxi, China)

Abstract: Aiming at the mechanism of helicon wave plasma discharge, a numerical simulation study of the internal
wave field structure of the helicon wave discharge plasma under various working gas conditions is carried out. It can be
found in the calculation that the peak of the E, component of the helium plasma at the radial boundary is more
prominent, which is beneficial to the transport of the plasma in the radial direction. The radial component of the wave
electric field determines the internal performance of the radial component of the current density. Under the two gas
pressure conditions of 0.266 Pa and 1.064 Pa, the conclusion of the influence of air pressure on wave damping was
verified by the wave field structure. The wave field structure is the micro-representation of the propagation of the
helicon wave in the plasma and the energy deposition. It is an important way to reveal its high ionization efficiency by
studying the structure of the helicon wave field. The power coupling mechanism is initially explored, which is a
theoretical foundation for the optimization of the experimental system and the setting of the experimental scheme.
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Fig.3 Radial profile of wave magnetic field components
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Fig.4 Radial profile of wave electric field components
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Fig.5 Radial profile of current density components
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Fig.6 Radial profile of relative power deposition
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