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Research on Millimeter-wave Scattering Property of Plasma

ZHANG Zi-hao', GAO Peng', OUYANG Ji-ting’, ZHAO Ri-kang’

(1. Science and Technology on Electro-Optical Information Security Control Laboratory, Tianjin 300308, China;

2. Beijing University of Science and Technology, Beijing 100081, China)

Abstract: The interaction between plasma and electromagnetic wave mainly lies in four aspects, the incident

electromagnetic wave's reflection, absorption, dispersion and modulation by plasma. The features of plasma and its

effect on electromagnetic wave propagation are introduced. Simulation model is built based on finite difference time

domain (FDTD) method. Adjusting characterization parameters of plasma, the effects on the scattering physical

mechanism and propagation characteristics of incident microwave from symmetrical and asymmetrical plasma cylin-

ders are simulated and analyzed. Simulation results show that frequency and collision frequency of plasma are deter-

mined by its density, while frequency and collision frequency are the main elements that influence plasma’s electro-

magnetic scattering characteristics.

Key words: plasma; millimeter-wave (MMW) scattering; finite difference time domain (FDTD); symmetrical

plasma cylinder; asymmetrical plasma cylinder
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