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Stable Analysis of Electromagnetic Scattering from Arbitrarily Shaped
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Abstract

In this paper, we present the analysis of electromagnetic scattering from arbitrarily shaped three-dimensional
conducting objects coated with dielectric materials. The integral equation treated here is the combined field integral
equation(CFIE). The objectives of this paper is to illustrate that only the CFIE formulation is a valid methodology in
removing the interior resonance problem, which occurs at a frequency corresponding to an internal resonance of the
structure. Numerical results of radar cross section for coated conducting structures are presented and compared with

other available solutions.
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Fig. 1. Conducting structure coated with a dielectric
material.
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Fig. 2. A conducting disk with a radius of 0.4 m
enclosed by a dielectric cylinder( e ,=2) with
a radius of 0.5 m and a height of 0.5 m.
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Fig. 3. Comparison of RCS for the geometry in Fig. 2
computed by EFIE-EFIE, EFIE-CFIE(CFIE-CF-
IE with a~0 and @s=0S5), and EFIE-PM-
CHW(CFIE-PMCHW with «~0) formulations
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Fig. 4. A conducting sphere coated with a dielectric
material( e ,=2). The conducting sphere has a
radius of 0.45 m, and the coating thickness is
0.05 m.
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Fig. 7. A conducting sphere enclosed by a dielectric
cube( e,=2). The conducting sphere has a
radius of 0.4 m, and the dielectric cube has a
side of 1 m.
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Fig. 9. Comparison of RCS for the geometry in Fig. 7
computed by CFIE-CFIE and CFIE-PMCHW
formulations with WIPL-D result.
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