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A 3D FDTD Implementation of Hectromagnetic Scattering by Magnetized
Pasma Medium Based on Laplace Trander Principle

YANGLi-xia'? WANG Yi-jun' WANG Gang'
(1. Department & Communication Engnerring , Jiangsu University , Zhenjiang , Jiangsu ,212013, China;
2. State Key Laboratory o Millimeter Waves , Southeast University , Nanjing , Jiangsu 210096, China)

Abdtract: Based on the Laplace Transer (L T) principle,a novel 3D finite difference time-domain (FDTD) method, by
which the electromagnetic scattering of the dispersive media can be analsized ,is proposed. It is called the Current-Density-L gplace
Trandfer FDTD (CL T-FDTD) agorithm. According to the constitutive relation equation between the current density vector and elec-
tric-field intensity ,the constitutive relation of plasma medium is transformed to the s-domain by using the L T principle. Finaly based
on the inverse L T and the exponentia time stepping ,the FDTD iteration equations are obtained which is easy to be solved in the
time domain. Using this method ,the radar scattering cross-sections (RCS) of the non- magnetism and magnetization plasma ball are
computed. The results show that this method is correct and efficient.

Key words: Laplace transfer; magnetized plasma; €l ectromagnetic scattering;finite- diff erence time-domain method
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