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Background Goals
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< Planar 2-D plasmonic metasurfaces are limited in both phase » Use COMSOL Multiphysics® with LiveLink for MATLAB™ to develop
control and intensity that make it poor for optical application genetic algorithm (GA) routine '

< Subwavelength 3-D structures can support out-of-plane scatters for * Validate GA routine using a simple model of an MxN grid of gold and
improved phase control without polarization conversion alr voxels to create a superior forward scatterer (Huygens source)
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¢ Genetic algorithms provide a means to optimize these scatterers for a “ Apply validated GA code to optimize a grid design at a desired phase
target phase and amplitude—necessary for efficient lens design point and maximum transmission for construction of metasurface lens
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Modeling Approach

» Use COMSOL application programming language (API) to build and solve GA population. MATLAS + COMSOL COMSOL
|

- Randomly populate MxN grid of voxels with binary “1” for gold and “0" for air. Gones Ge(’l‘e‘:;?t:f” Pop(tlnatt_ialr)w
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Functional Evaluation
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* GA code iterates with COMSOL to determine optimal grid layout
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GA Optimization of Metasurface
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*» Next: fabricate/measure phase differences to validate models, and build a lens!
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