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Lattice models of 2D photonic crystal

3 REEXWITE

3.1 WwWKHEE

FAAEAE T LT S AR B & AT B b w0 BT
BB B L B0 AT LA AR A 8 22 Vi TR B P Y R TR AR S
A3 SR SE T DU Rh G548 0 0 F AR AR B 45 A A B A
RoF Dy D, Ly (L, B85 A B o3 A R 45 4544
I B i AR XT B ) A B R Sh Z S F g R
TR 2 i, IS 25 A 2.

022 [ -o- Square lattice of
T 018} cylinder modium
5 . .
g [ -o-Triangle lattice of
z 0.14 ¢ . cylinder medium
2 010 AN\, s -2 Square lattice of
<4 [ NN quare medium
S 0.06 A\g
- L A Rg. ©
§ 0.02 f - Triangle lattice of ™\ %
[ square medium
-0.02 e e
0 0.2 0.4 0.6 0.8 1.0

D(or L)/a

H2 wREESNAEERE DRIk DX ZH4%
Fig. 2 Relational curves about the band gap width and the
diameter D (or the length L) of the medium column

oY &2 A5 Bl A A RE D (8l L) i 3
T DU Fof it A %) B T S S Y Uk B I AR AR
FAA. B FE A T DU 7 b 4 18R A oA = AR A A
TE 5 A AL DUy i 4 L I 5 A SRR = R U b 45
Rk 07 11 4% 1 o A3 B B R 2 - A =0. 140 8,
D, =0.35a;Af, =0.197 2,D,=0. 3a; Af; =0.139 1,
L,=0.3a ;Af,=0.193 3, L,=0. 25a. /N Tk IE IR
AH TR B o = A it 4 245 480 7™ 25 10 B 5 R o B2 A K 1
VU7 dA S ELARS A A RO/ O T AR % 5 A
JT AT S AR AN ) 5] o T J7 A AR 7 A 1 I e R T

{ERS RS /N T B R A o R, EL RS 1) A oA R SF /N Y O
1] i £ .
3.2 REEANIHE

SR FH - T I8 J T AR A5 3 1TSS T 2 1A T I YR A
ST F 55 — R Ok JC R BRI 1 i R 1 A L 38
TR kg 2 TR ) Y AR 1 e A X

Pl 3 2 A o 2 TR 2 BT A 5 D
) Z# D, =0.35a.d,=0.5D, B, Wit 5 a5 2%
A3 AN 4 Ca) AT Ch) . B 4 Ca) 23 B = 1 43 7, 1
L 2T A 1 BN TR 3 3, B BRI R Y R
B 1, B 1T o8 5 A 2 10, 4 (b)) [R] 2. 77 B
FEAE TR B 1 R R MR 2 2Z ), (Rt R %
JEH RIS 1 R R 2 22 1R A R B 40 A R
4Ca) B (b) 5 G 2 TH & I ) ik B S =X 2 28 e g A5 o
10 ¥y T Bt b7 B AN R S5 R E 4 (o). %
TR P T 5 2 T 4 3% 10T Bk B 1l s B K (o) 1)
Hf K KB ZEN 1 ZE 6 Bt Bl pa 4 20 A o o &
4(d).

7777 Surface defect super cell

Surface lattice

-

o: & e o
® © © © © ©
® © -0 ¢ @
H : . 1 Normal lattice
® © 0-0 © ©

® © © ® ©

3 RTFRHGEEA

@---
i

Fig. 3 The photonic crystals model
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(c) Modes of the defect lattice in the band gap
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Fig. 4 Method of calculating the surface modes
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Surface Modes of Two-dimensional Photonic Crystal Based on Plane
Wave Expansion Method

CAI Qing, HUANG Chang-qing, LIANG Pei, DONG Qian-min
(Institute of Optical and Electrical Engineering of China Jiliang University , Hangzhou 310018, China)

Abstract: The relations of band gap widths of four photonic crystal structures (square lattices of cylinder
medium, triangle lattices of square medium, square lattices of square medium and triangle lattices of square
medium) and the size of medium are studied by the plane wave expansion method. Then the plane wave
expansion method is used to calculate the modes of normal lattices and surface defect lattices, and
composite the results. The results show that the band gap width of the same photonic crystal lattice
increases at first and then decreases. The maximum of band gap width is obtained. The surface mode
curves of the four lattices are all declining as the size of surface medium column increase. The square
lattices, comparing with the triangle lattices, could have a larger range to change the size of the surface
medium column, but get a smaller surface mode range.

Key words: Photonic crystal; Plane wave expansion method; Band gap width; Surface mode





