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Analysis of frequency characteristics of electromagnetic wave for
time-varying plasma by using FDTD method

YANG Li-xia, YU Ping-ping, ZHENG Zhao-wen, ZHOU Xiang
(Department of Communication Engineering . Jiangsu University, Zhenjiang 212013, China)

Abstract: The finite difference time domain (FDTD) formulas for one-dimensional time-varying plas-
ma are deduced. Characteristics of electromagnetic wave in the time-varying plasma of one-dimensional ca-
ses are analyzed. The accuracy of the FDTD method is proven to be correct by the comparison of numeri-
cal results and theoretical analysis. The complex issue that the plasma frequency is divided into three
time-accordantly stages is also calculated by the modified method. By the comparison of electromagnetic
wave in time-varying plasma with different duty cycles, the conclusions of frequency drift and spectral
broadening are obtained.
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