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Analysis of Surface Current on a Buried Metallic Object in a Lossy Medium
Using Green’s Function and GPOF Method
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Abstract

This paper presents an efficient method for analyzing the induced current distribution on the surface of buried metallic objects in
a two-layer structure composed of free space and a lossy medium. The Sommerfeld integral of the Green’s function in the lossy medium
is approximated in a closed form using the generalized pencil of function (GPOF) technique, and the resulting formulation is applied
to the method of moments (MoM) to analyze the induced current distribution on buried metallic objects. The accuracy of the proposed
closed-form electric field is verified by comparison with the conventional numerical-integration-based electric field. Furthermore, the
applicability of the proposed method is demonstrated through the analysis of induced current distributions on various buried metallic
structures, including a metallic rod, a square metallic plate, and a triangular metallic plate.
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Fig. 1. Deformed k,, integration contour.
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Fig. 3. (a) Structure of a buried metal rod, (b) surface
current on a buried metal rod
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Fig. 4. (a) Structure of a buried square metal plate, (b) surface current on a square metal plate (4,=0°), (c) surface current on a
square metal plate (¢,=45°).
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Fig. 5. (a) Structure of a buried triangular metal plate, (b) surface current on a triangular metal plate (¢,=0°), (c) surface current on

a triangular metal plate (¢,=45°).
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