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Optimal Design of Broadband Hexagonal Electromagnetic Metamaterial
Absorber Unit Cells
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Abstract

Electromagnetic (EM) metamaterial absorbers are new types of EM absorbers that can absorb the EM waves via conductive patterns.
The performances of the EM metamaterial absorbers can be guaranteed when the unit cells of them are connected periodically. Therefore,
the absorbing performances based on square unit cells may be degraded significantly when they are applied to a polygonal area or
a corner that do not allow the periodic connection. In this paper, an optimization method is proposed for hexagonal EM metamaterial
absorber unit cells that can be connected periodically for the ¢ orners of which the interior angles are 60° or 120°. To achieve optimal
hexagonal patterns, a tiling method is proposed based on an adaptive genetic algorithm. By minimizing the reflectances for both the
transverse electric (TE) and transverse magnetic (TM) polarizations, the —10 dB reflectances were confirmed in the X band for the
two polarizations simultaneously. Based on the finalized axially symmetric pattern along six axes, the —8 dB reflectances were con-
firmed in the same band for the oblique incidence with the vertical angle up to 45°. By comparing simulation results calculated by
two different commercialized simulators based on the finite element method, the accuracy of the design was verified.
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Fig. 1. Hexagonal electromagnetic metamaterial absorber unit
cells. (@) An overall schematic. Examples of (b) Ro-
tationally symmetric and (c) Axially symmetric
groups of hexagonal pixels along the six axes.
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