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Optimization for the structure of all-optical filter transistor in nonlinear

photonic crystals using Genetic Algorithm
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Abstract

In this paper, we carry out the simulation for an optimal solution of one-dimensional nonlinear photonic crystal structure using
Genetic algorithm, and show the proposed method to apply for photonic transistors. Unlike a conventional steepest descent
method for an optimization, the proposed method based on Genetic Algorithm has advantages for finding out excellent solutions
without any analytic forms, which can easily apply to other applications. Also, as several solutions around global minimum
solution can be obtained, it is very good optimization tool to give us the patterns about the optimal structure of a photonic
crystal transistor. To design an all-optical filter transistor, Neural network algorithm is firstly performed for an initial design
and then Genetic Algorithm is finally used to get the optimal solution. From the simulation of one-dimensional photonic crystal
transistor, 27dB of the switching On/Off ratio is obtained.

Keywords - Genetic Algorithm, Photonic Crystal, All-optical ‘%Wztchmg, Photonic Transistor, Optimization, Global
minimum
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