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Absolute photonic band gaps of 2-D cubic compound lattice

FANG Yun-tuan', SHEN Ting-gen®®, TAN \Xi={in®
(1. Department of Physics ,Zhenjiang Watercraft College ,Zhenjiang 212003 ,China<-2. Department of Physics Jiangsu University ,
Zhenjiang 212003 ,China ; 3. Photoelectricity Central Laboratory of Jiangsu Provinee ,Nanjing Normal University ,Nanjing 210097 ,
China)

Abstract : In order to obtain the absolute photonic band gapsyWe design a two-dimension cubic compound lattices made of
dielectric cylinders with an air hole in their centers and studysitsyphotonic band structures with the plane-wave method. An absolute
photonic band gaps common to E and H polarized waves\are Cfeated when given proper structure parameters ,which tells us that
abwlute photonic band gaps can be created from a sinple Tattice.
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Fig. 1 a —two-dimension cubic compound lattice

b —its first Brillouin
one

L F AR EIE T B S T & — b
WA TR o BORA BRI 2 ShOT I AR
P TR AL E LT H AL B
BITREIF

2
(o aaxz2+aay22 B0+ B0 =0 ()
0 1 H,(r) + 0 1 H,(r)
ox e(r) 0Ox dy ¢(r 0Oy
2
(1) =0 @)
c

H e (n) 2R A AT BN HH B4 En) FT H ()
IR 2 J7 A A E 3 A R ol R 0 g A T
1, E, () FT H, (r) AT LA Block 5 T A

E() = D Ewcopliltk+6) -r1 (3

H:() = D Hieeepli(k + G) -rl (4

Ak, G A T HER RN A RS R TR
U e(n) Wl EITA G Hfl B 205
1

0 = GE'l(G)exp(iG ) (5)
e1(0) :f;u :(J'Eexp(- iG -ndr (6

L R IXTE] QFE— DRI, A, Fm— 1 EE
AR f e At (3) 2 (4) 2 (5) AR (1) - (2)
A5

/ - CL)Z
Dl k+ G2 G- G) Be' =2 Bies ()
G

GZIIH G)(k+G)e (G- G) Hm:f’me (8)

(7) 2 (8) AL > RARHE P B AL PR AR AL (.
IR 28R M 4EPOR Kk SRETEIAIEE o w2
FESHINES T Ba i Fr Fe VAR FR R AR

KA (7) 305 (8) AR Z KT (6) NI &L
NHETIE %

e(n = ¢ + 0(r) (& - <o)

1 r €Nk
0 =
(0 {O r € ©
) 1 o 1 )
M e }(e) = A, goexo(— iG r)dr+Au'[(eal-

e exp (- iG -ndr HFFN XA s &R
FEFZ 2 Hp TR) 2 SRS L RN TR R

2 LIOIOILES

K225 1A (7) 2 (8) A AELE
ARG A2 A% 2L a = 100nm FITHAL T | E
TR HWR AL 1Y FLRE 8 2% B FO A BREG A AR X Al A
S r b, o IR IRF R . LERZEHIF N
R B AT AR Y LR I 25 B AR AR AR
MRAHE(IRADES . EIFAET r, b, e BIK
INEERGINAE b=0.5a,r=0.1b, & =15 I HiFK
w 1E 0.66~0.68 (LA 2nc/ a~1.888 X10"°Hz A HL{iL)
Z [A]H

w/1.888 X 10'*Hz

Fig.2 a —photonic band structure of two-dimensional cubic compound lat-
tice b —photonic band structure of two-dimensional cubic lattice
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