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Experimental Study of Generation and Spectroscopic Diagnosis of
Inductively Coupled Plasma in Closed Cavity

LIN Min ,XU Hao-jun , WEI Xiao-long , LIANG Hua ,SU Chen

(Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi'an 710038, China)

Abstract : In this paper, a closed plasma generator is designed. The discharge experiments are carried out in
the closed cavity under low pressure environment by adopting the method of inductively coupled plasma
(ICP) and taking argon as a working gas. The distribution rules of the electron excitation temperature, e-
lectron density, and the effect of RF power on the electron excitation temperature and electron density are
investigated by means of emission spectrum. The changes in the electron excitation temperature are ana-
lyzed by using the method of the Boltzmann plot, and the variations in the electron density are derived
from the analysis of Ar 750.38 nm line intensity. A uniform plasma sheet is produced stably by the closed
plasma generator, in which the electron excitation temperature is about 9 500 K. The electron density and
electro excitation temperature can be enhanced by improving RF power. With adequate input power, the
variations of parameters of the closed plasma at different positions change little.
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Fig.1 Schematic diagram of the experimental setup
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Fig.4 Intensity of Ar 750.4 nm at different positions
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