- k3 BRI A BERE A 4T

(R R Sk e R S S N e S R VR o
TRE DR PN TREP AT > AT TR 5
Boo Ml a8 B S BR T By o AR5 kS ftl o

A2 A1 5 UL A& pF e 2 (Finite-Difference Time-Domain
method) > # B 7 - B CHAEN KL F LB HFE - A- 2
ik AR AT Y A LY S T R LA PR R
TR 2ZTRBAFLZAEFE - APIL g VLo 2Tz F
B DBER S FH LA RHTEL ET SO o JIT i

o AP EEE I ERE L Lobu 2 RE R E -



Analysis and Simulation of One-Dimensional

Photonic Crystal

Student : Pa-Yang Lin Advisor : Prof. Tai-Chiung Hsieh

Institute and Department of Electrophysics
National Chiao-Tung University

Abstract

Materials with periodic dielectric structure give the property able to suppress or
to allow the propagation of the electromagnetic waves in them for only some specific
wavelengths. It means that light with specific wavelength can not propagate in such a

material structure. Materials with this property are named as photonic crystal.

In this study, a C++ program is developed using Finite-Difference Time-Domain
(FDTD) method to analysis and to simulate the wave properties in the photonic
crystal. We can only fabricate a photonic crystal with the finite period structure, and
this finite structure can be analyzed by the FDTD method such that the FDTD method
can deal with the behavior of electromagnetic wave in finite space. Another advantage
of the FDTD method is on the simulation of the defect structures, so we also discuss
the defect modes of the photonic crystal with defect structure. We use the defect
modes to design an optical filter for 1.55 1 m wavelength.
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