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This study investigates large-scale electromagnetic analysis of a perfectly aperiodic and asymmetric
metasurface to enhance the spatial degree of freedom in electromagnetic response design. The
proposed structure is based on “hat” tiles, including rotated and mirrored patterns, into which metallic
resonant elements with different resonance frequencies are embedded. Using the TSUBAME
supercomputer, reflection characteristics of a two-dimensional metasurface composed of many
subwavelength elements were evaluated under Gaussian beam illumination. The numerical results
showed spatially dependent reflection intensities and frequency responses. These findings indicate
that aperiodic asymmetric metasurfaces can provide uniquely identifiable electromagnetic responses

depending on the illuminated position.
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