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Effects of random characteristic of plasma sheath on the radio wave propagation
LIU Jiangfan', LI Hui', JIAO Zihan*, BAI Guanghui*, XI Xiaoli'
(1. School of Automation and Information Engineering, Xi’an University of Technology,
Xi’an 710048, China; 2. Science and Technology on Space Physics Laboratory,
China Academy of Launch Vehicle Technology, Beijing 100076, China)

Abstract: Due to the turbulence, vehicle posture adjustment, non-uniform ablation and other fac-
tors, the plasma sheath surrounding the hypersonic vehicle is of random characteristics. The sto-
chastic finite-difference time-domain (S-FDTD) method is a very efficient method for evaluating
the electromagnetic (EM) wave propagation in material characterized by uncertainty or variabili-
ty. In this paper, we extend the original SSFDTD algorithm to simulate the wave propagation in
plasma. By the proposed method, the effects of the stochastic characteristics of electron density
distribution on EM wave propagation are analyzed. The results show that the variability of the e-
lectron density will lead to the jitter in the amplitude and phase of the transmission electromag-
netic waves, and that the jitter amplitude has a linear correlation with the intensity of electron
density variability. We also find that the higher the plasma collision frequency, the smaller the
amplitude and phase jitter of the transmission coefficient under the same variability of plasma e-
lectrons density,and that increasing the frequency of the incident wave helps to reduce the ampli-
tude and phase jitter of the transmission coefficient.
Key words: plasma sheath; random characteristic; stochastic finite-difference time-domain; radio wave

propagation
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