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Abstract

The tangential electric polarizability of a electrically small square patch, which is commonly used in metasurfaces, is calculated using
electric potential continuity. Since the potential at the patch surface is not uniform due to the equivalent electric dipole located at the
center, there is a problem in that the polarizability is not uniquely defined. To obtain equivalent polarizability, the meshes in the analysis
area are divided on the patch surface, and the equivalent polarizability is calculated by averaging the polarizabilities obtained at each
point. The results of the proposed method, third-power series approximation, and experimental equations are compared and verified.
Finally, the magnitude and phase of the reflection coefficient of patch metasurface calculated by generalized sheet transition
conditions(GSTCs) are in good agreement with the HFSS simulation results.
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Fig. 1. Square patch for calculating electric polarizability.
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