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Abstract

Thesis Title: Analysis and Simulation of Tunability and Tapering Effect on
the Different Structure of Photonic Crystal Microcavities

By: Mohammad Taghi Akbarzadeh

Dissertation’s summery: In the past years, the attention on all optical filters is increased
rapidly. With the aid of the enhancing the line capacity of optical communication links,
there are huge works on different types of filter structures, But they are not proper for
integrating on a single chip. Because of the photonic crystal micro-cavity filters have
small and simple structures, they are more applicable filter that the other structures. In
these structures, the filter characteristics are strongly depended on the index, shape and
geometry of the structure, and any change in the geometry, largely affects the

transmittance spectrum of the filter.

In this project, several structures of the silicon photonic crystal microcavity filter is
simulated and analyzed using the finite difference time domain (FDTD) method, to
determine the frequency response curve. Also we will show how the change on the
structure affects the filter characteristics.

In the end, a number of structure’s types are optimized by genetic algorithm (GA) and the
particle swarm optimization (PSO) method.

Key Words:
Photonic Crystals, Ph.C Micro-Cavity filters, FDTD, PSO, GA
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