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Electromagnetic wave propagation in
loss media based on ADI-FDTD

ZHANG Yu-ting' CAI Zhi* LIU Sheng’
(1. Institute of Spacecraft System Engineering CAST, Beijing 100094, China;
2. Ministry of Industry and Information Technology Software and
Integrated Circuit Promotion Center, Beijing 100038, China;

3. College of Automation, Harbin Engineering University, Harbin Heilongjiang 150001, China)

Abstract Aiming at the propagation characteristics of electromagnetic waves in
loss media, a modified alternative direction implicit finite difference time domain
(ADI-FDTD) method is proposed to solve the problem. The modified method can
improve the disadvantage of the traditional ADI-FDTD method, which improves the
computational effeciency on the cost of accuracy. The unconditional stability of the
algorithm is proved, while the numerical dispersion is also analyzed. The algorithm
is validated effectively, and it could also improve computational accuracy, which
has been proved by examples comparison. The algorithm is applied to analyze the
scattering of a metal sphere in air, on the bottom of ground and sea. The simula-
tion shows that the amplitude and oscillation of the scattering increase in the loss
media.

Key words alternative implicit finite difference time domain method; loss media;

unconditional stability; numerical dispersion; electromagnetic wave



