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Numerical study on the effects of magnetic field on
helicon plasma waves and energy absorption®

Cheng Yu-Guo'  Cheng Mou-Sen ~ Wang Mo-CGe  Li Xiao-Kang

(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

( Received 22 August 2013; revised manuscript received 29 September 2013 )

Abstract

The propagation properties of electromagnetic waves excited by helicon antenna with a parabolic radial electron
density distribution in an external magnetic field were studied. Maxwell equations are numerically solved using the
linear disturbance wave assumption to obtain energy distribution, when the magnetic intensity changes from 80 to 800
G. The radial electromagnetic wave and energy deposition intensity distributions were obtained. Results show that when
magnetic intensity grows, the helicon wave is little damped and it can propagate into the bulk plasma; Trivelpiece-
Gould (TG) wave is heavily damped at plasma-vacuum interface; the main energy absorption region moves towards the
boundary gradually. When the magnetic intensity is lower than 100 G, the TG wave can propagate into the bulk plasma,

and the plasma radial energy distribution is relatively uniform.

Keywords: helicon wave, plasma, magnetic field, numerical simulation

PACS: 52.50.Qt, 41.20.Jb, 52.70.Ds, 02.60.—x DOI: 10.7498/aps.63.035203
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