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Numerical Examination on Resonance Characteristics
in Photonic Crystal Structure with Micro Cavity

Kazuki Nagao, Mitsuhiro YOKOTA

Abstract

Currently, the researches for photonic crystal structure have been conducted, and the resonance
characteristics of various types of the photonic crystal structure such as WDM (Wavelength Division
Multiplexing) communication system are examined numerically. A wavelength demultiplexer used
in WDM communication system is an element that divides a plurality of the signals as originally. By
using a resonator called a width change type resonator, it is possible to extract eight signals.In this
way, it is very important to numerically investigate the photonic crystal structure.

In this research, the pillar type two-dimensional photonic crystal structure is investigated by
FDTD (Finite Difference Time Domain) method. A photonic crystal waveguide with a resonator is
modeled and its propagation and separation properties are examined using the FDTD method, and

the resonator characteristics and the frequency separation performance are examined. We use the 2nd

order Mur’s Absorbing Boundary Condition (ABC) at the analytical boundary.
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z 37.2[µm] x 11.8[µm]

εa=1.0

r=0.175a εb=11.56
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a=0.62[µm] ∆x=∆z=a/20
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Ey = e−(x/ω0)2

sinωt (1)

Ey = e−(x−x0/ω0)2

e−(α(t−t0)2) cos [ω(t − t0)] (2)

α = (2/t0)2 t0 = 2.3 × 10−14[s] w0 = 7∆x
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