Inverse Design of Metasurface for Absorbance
Optimization
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Abstract

Metasurfaces can be regarded as two-dimensional metamaterials. Due to the
periodic subwavelength structures, it can miniaturize and planarize optical
components, and provide powerful phase modulation capabilities. By changing the
structure, or arranging micro-antennas of different shapes or sizes, resulting in
changes in phase, scattering amplitude, and polarization, the control of the incident
light wavefront is achieved.

In the process of learning the construction of the Metal-Insulator-Metal (MIM)
structure in a metasurface, we started with simulating the unit cell and then combined
different lengths of unit cells to form a supercell (1D metasurface) to simulate
anomalous reflection phenomena. Then, using Python to manipulate the simulation
software, we constructed the unit cell and generated randomly sized micro-antennas.
We then optimized the structure unit using a genetic algorithm to simulate the one
with the best absorption efficiency. In addition to determining the best absorption
efficiency, other properties such as phase or reflectance can also be obtained. With
this, more complex structures, such as one- or two-dimensional superlattices, can be

designed to achieve higher working efficiency.
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1. Introduction
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2. Purpose
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3. Method
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3.1. Genetic Algorithm Process Flow
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3.2. Comparison with Iteration
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GA vs. lteration
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4. Conclusion
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