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Experimental Study on Attenuation Characteristics of L. and S Band
Electromagnetic Wave in Plasma

XIE Kai, LI Xiao-ping, YANG Min, SHI Lei, LIU Dong-lin
(Xidian University, Xi’ an 710071, China)

Abstract: An experiment of electromagnetic wave propagation in plasma is proposed to obtain the attenuation
characteristics of L and S band electromagnetic waves. The controllable large scale plasma is generated based on the glow
discharge principle in low pressure gas to reproduce a ‘blackout’ phenomenon with long duration in an environment of the
ordinary laboratory. The attenuation characteristics versus electron density of electromagnetic wave at 1. 57GHz and 2.
49GHz are obtained, and then the experimental results are compared with two theoretical expected values, the classical
theory and thin-layer theory. The experimental results support the validity of the classical theory, the attenuation trend is

consistent with that expected in classical theory, and the thin-layer effect is not observed under the condition that the
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plasma thickness is about 1 and 1.5 times of wavelength.

Key words: Blackout; Plasma sheath; Glow discharge; EM wave propagation; Thin-layer effect
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