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Transmission Characteristics of Photonic Crystal Cross Waveguide
Containing Defect Structures
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Abstract A new kind of photonic crystal cross waveguides with defect structure is propesed. The transmission
characteristics are simulated by finite difference time domain method (FDTD). The obtained results show that the
spectrum line-width of transmitted light through the photonic crystal waveguide containing defect structure is much
narrower than that in the prototype waveguide without defect structure. This waveguide possesses narrow band
filtering function. When the defect medium refractive index is increased. the center frequency of the transmitted
spectrum decreases linearly. When the diameter of defect medium center pillar in increased, the center frequency of
the transmitted spectrum is reduced. It is expected that this type of defect photonic crystal wave guides may serve as
new narrow band filter,light splitter and tunable frequency selector.

Key words photonic crystal cross waveguide; narrow band filtering; frequency selectior; finite difference time
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Fig. 1 Two-dimension photonic crystal structure

(a) and energy band (b)

BUETH R EIME T f R BB AN 1(h) R,



1072 B %

o 1 29 %

A LLE A OE 1 a iR e TM BN A 7E
TR . — B 0. 29<Ta/2<C0. 49, ) —
AR 0. 68<Ca/A<C0. 80, 4 A% H KL ¢ =640 ym
0 I A Sl O i T N Ol N N 7 7 [ I
1. 36X 10" Hz<< f<<2.30X10" Hz i

3.19X10" Hz<<f<3.90X 10" Hz,

YO FRIA T FE SRRSO 19 X117
ARG TR I 2Ca) B . 51 5 B B 45 4
Qg 2(b) FIr i 1 A A X A R B /D T
AN ERE PO RBENEER d=
0.78a . fE P riidk B I MmE E. .

g

driving source

4
00000000 - 00000000
00000000 V00000000

i

driving source

........;U........

[ d
[ 4
[
[ 3
[ d
[ d
[
@
[ d
[ 4
[ d
[ d
[ 4
[ d
[ 4
[ ]

00000000 f.

.
°
°
°
°
°
°

)

Bl 2 4ty AR g i &
Fig. 2 Two-dimensional photonic crystal cross

waveguide structure
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Fig. 3 Electric field intensity distribution with source

frequency f=3.0X10" Hz
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Fig. 4 Transmission frequency spectrum of photonic

crystal waveguide without defect
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Fig. 5 Electric field intensity distribution after Gaussian
pulse propagating 2000 steps in the waveguide
containing defect structures
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Fig. 8 Center frequency of the transmitted light versus
permittivity of defect material
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