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Transient scattering analysis of electrically large homogeneous
dielectric targets by using TDPO method

GUAN Ying GONG Shu-xi ZHANG Shuai HONG Tao
(National Key Laboratory of Science and Technology on Antennas and Microwawves,

Xidian University, Xi’an Shaanxi 710071, China)

Abstract The dielectric time-domain physical optics (TDPO) is proposed to calcu-
late the time-domain scattered field of electrically large homogeneous dielectric tar-
gets. The Fresnel reflection coefficients are applied to the frequency-domain physi-
cal optics (PO) approximation, and formulae of the dielectric TDPO are derived
through the inverse Fourier transform. Thus the conventional TDPO is extended to
analyze the homogeneous dielectric objects. The technique for shadowing is dis-
cussed when the target is modeled with triangular facets. The transient scattering
and wideband radar cross section (RCS) of several examples are given, of which re-
sults agree well with those obtained by other methods, which demonstrates the va-
lidity of the dielectric TDPO.

Key words homogeneous dielectric objects; time domain physical optics (TDPO) ;

transient scattering; wideband radar cross section (RCS)



