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Square Lattice Photonic Crystal
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Abstract Photonic crystal is an artificial microstructure constructed in optical wavelength scale, whose dielectric
constant arrangement is a periodic configuration. Because it possesses photonic bandgap, it can be used to control
photons. Photonic crystal waveguide can be formed by introducing line defect. Given 1.55 pm TE polarized light
as source and under different waveguide separations, the relationship between coupling length, coupling efficiency
and refractive index of dielectric cylinders, radius of dielectric cylinders are calculated and analyzed by finite—
difference time—domain method, respectively. These research results will provide a theoretical guidance for the
structure design and fabricating of the 1.55 pm coupler.
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Fig.1 Three waveguides directional coupler based on two dimensional square lattice photonic crystal

TE — A~ 5 b A% 35 19 06 T A Sy ol A 2 B AS A5 RS0 B i, B AT A A [ B9 A% 4 5 K B, A
B )o G A A RS 22 15 B (0 A RGN DU RYBE R il — DI AR R 0 — T b et
NN AR IPRY e N R

_ ()
“lo-pal "
X B, Al B, SHEG SIS SHCA K.

T B FR 22 43 12N (FDTD) X DG A% Fy A7 40 B iH 55 . FDTD S B 4 i 22 5 307 45 07 18 2 X v 1 37
ATIF BN BB 0 AT 7 o 4 FDTD J& 8 — 4k 25 8] w—y 1 T R B[R] 47 25 10k, 2 37 45 3 9 X A% 1A
Fo ZHEIETT ARG T RIS AR AL T -y A G o Ty AL R o B )2 K Ax=Ay=0.5, I [i1] 25
K A=0.025, 25 ] 25 K R[] 285 4 0 A2 5K &R

Ar< 1

S,
(M) (Ay)

T3 A R TG 8 T 353 5 0 A Ol T RE AT S A ™Y S TR IR R O 0 1) 0y AR 2 T A L B A R

(2)

0323002-2



I I S

S AT T S T R DG 1 AR R RS R A R RO T RE A A A S A

3 1.55 pm GG A ARER G A RE IR 3 B

B E o, A B R AR r A BT S 3 n, JE LA A = 1.55 wmTE i ¥R G1E NG . 5% W 1 % 8 T
S 2 PG R R BRS8N T AR S50, 2 B R B 2 YR T T SRS G AR I 45 8 S B b R
ZH0H a=0.6 pm r=0.1 pm,n=3 B, FAEA 458 i 6 7 B IE 47 4 55 0 — AR MR £=0.387(f= a/A X W %
£ 1.55 pm), 4NE 2 fis .

TE band structure

~12 T I 000 M
m10g,
Jropiil elees
iy SREREE 2 by e
5’0'6”"‘°. T e
g T SO Y *
S o NI
g USRI SSE Tt BN <<~
E02f

ok

T X M T

2 SEROLT SRS B T R A5 4
Fig.2 Photonic band structure of the complete photonic crystal
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Fig.3 Field distribution of light transmission in the different couplers. (a) Waveguide separation has a row of dielectric cylinders

n:=3.1; (b) waveguide separation has two rows of dielectric cylinders n,=2.9
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Fig.4 Relationship between coupling length and refractive

index of dielectric cylinders for different waveguide separations
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Fig.6 Field distribution of light transmission in the different couplers. (a) Waveguide separation has a row of dielectric cylinders

r=0.092 pm; (b) waveguide separation has two rows of dielectric cylinders r,=0.114 pm
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