RS BEFFHRE

49,062602(2012) Laser & Optoelectronics Progress ©2012 (P EBEOEYEH

RGBSR AT B 4K T PG
R

I 5 8 % Fefp 2x4 A A
CHIAL S5 — 2% B B0 55 (3 6% B . 1 43 430205)

WE N AL REEPEE T DL =2 500 A B 0T R B — 46 iR (ABO) w (CBA) v, Z5 3R B
Bt 45 4 e A G A 0 BSORRRR 5 01 I R AR M A DG TE D 1 o A9 3 i 43 B A I A 0 B R R AR RS Bl T TM
B0l B 45 K 0T A S AR A O BBURR . B SR A R A A B2 B O AR AR NS B A5 K 1 S AL AN AR R . Y AR
A B JEFE LSS, RS 1S KA A )2 V8 BE L ey AR A58 77 728 24 % 1) v B30 B 3l I DX A | BT 2R . K
AR TR L R AC R IEEEANAE 38/ B2 B i AR 8 2 ) 1] v A0 8% 3 [ e s A 2 s AR
5 BIREBEAAZ R ALCJZIEEE 5 ARSI D 7 7] A28 78 IR0 Xl B BT 2R A R AR AR 98 . IS FOR T
G T it R 1 A 8RR LAY B 2 A i B H A A A% R A 1 DK T 1] O B R R B ) B A R A X — R
A LA e 1R B3 T8 S A A ORE O S R IR A

KR OGH T O6 T R E T B B RO AL B 5 4% i AR B 5 5 070k R

hEHSEE 0436 XERFRIRAS A doi: 10.3788/L0OP49.062602

Frequency Characteristics of Symmetrical Structured
One-Dimensional Photonic Crystal Consisting of the
Cycle Unit of Three Single-Negative Materials

Wang Yun Xiao Ming Jin Haiqin Tong Aihong Liu Dan
(College of Physics and Electronic Information , Hubei University of Education ,
Wuhan , Hubei 430205, China)

Abstract The one-dimensional photonic band gap of symmetrical structured consisting of the cycle unit of three
single-negative materials in the form of (ABC), (CBA) ) are studied by the transfer matrix method. The results show
that this kind of symmetrical structured one-dimensional photonic crystal has a special photonic band gap whose
sensitivity to the angle of incidence is related to the nature of the light waves. TE wave high-frequency passband will
move to the central frequency with the increase of the angle of incidence. The angle gap at the high-frequency band
simultaneously enlarges with the increasing of the incident angle. But TM wave passband is not sensitive to the angle
of incidence. When the ratio of the thicknesses of three media is unchanged, and the dielectric layers thickness is
exponentially increased, high-frequency passhand and low-frequency passband respectively shrank and narrowed,
moving to the central frequency, and the low-frequency passband first disappears. When varying the ratio of the
thicknesses of three media, keeping the A and C layer thickness unchanged and reducing the B layer thickness, high-
frequency passband and low frequency passband respectively move to both sides and contract themselves at the same
time. Maintaining the B layer thickness and increasing the A and C layer thickness, the high-frequency passband and
the low-frequency passhband are both shrunk, the low frequency passband first disappears. They all lead to the
brodening of the band gap. We also found that the passband width of multiple heterostructures whose average
permittivity and permeability are gradually narrowed with the increase of the lattice constant. This feature can be
used to design omni-directional single-channel filters, and omni-directional zero-phase-shift filters.

YriE B H: 2012-02-06; W EIfE e iE B HA: 2012-03-14; M4 H AR B #: 2012-04-28

EEWA : L I B R H (2009B011) Bt B

EE® v £ HA966—), L, Wit R H, EENF 4007 R BSR4 D7 T K 5.
E-mail: wangyun.2007.6.5@163.com

062602-1



49,062602 MM SKBIZFHE www. opticsjournal. net

Key words  optoelectronics; photonic crystal; photonic band gap; zero- effective-phase gap; transfer matrix
method; single-negative material
OCIS codes 260.1180; 350.4238; 160.5298; 160.3918

1 5 5

Do T AR AR — 28 A BRI A i AR A N T BE A R . O T A A R A R R il 6
Yablonovitch Fil John ££ 1987 4F 73 51| 75 A7 5 1 AaT 400 i 15 25 4 565 60 DG P WA JSOBE 8k F 19006 1 SR B 4% 1 0l 57,
. SBTEE T R R P R I 50 T R R LA IR BOE Tl Bt 67l B D't 1 1A fi B A AL
AT A T B 9 P T D A Lk AR R 0 T LN AT DU T OE 1 i AR 19 D' 1 B ok 42 i Ol 8 1) 1%
FEH L AR L R ARG T A T R e A R T P A (B BRI T R MR
FE A L H B e R 356 e RIS R B BLAR R B (e << 0,00 << 0) AL L BOR B (e << 0400 > 0) 5 LR T:
BB (<< 006 = 0) [ B GUBERE o LR D7 R SRR v 1) 8 2R R A2 0, BB TR BB 8 5« ST LA b R XS
PR DS AN 0 o R ol P AN 2 P B A7 R S L R ) 016 1 it R — R L T ) P A e e A
FCYRBEZF M8 A e Gl o . AT R OC T il PR B SRORE R B — 4EOE T R IR DOE T BRI AT R E 2 A R
Z 0TI LA = )2 BSOS S0 B T 1 — A DI T AR £ R 2 A 1 F 5 A R UL AR L A S A% i A
RS T VA =2 BGORERE D A B0 AR B — ZESE T R R CABC) \ (CBA) v B REAF 45 14 - T 53 % BLIX Bl REAHF
LA 5 e LGB SR B — DI T i A B A [ 1 78 A R S X A A I SRR JEE Ol B8 A 7
AR IF S B AT B A TR Y JE RE X BB 45 M B9 R R [ L L 25 R R T R b A RZE B R R
JERSEZ BRI R ACRERE . 05 T 12067 A 50 Z A RO A1 B A5 . 6 B BE 25 4 f ks
O O 3@ A i) PO TR B I W A A 3 — R T LRI R B AL A Y A RO A S AR I I A

2 PSR

HIPE 1T 7 S — i Fh A FB B OB B 5 bR S 2 AR 1 — 46 T 1 CABC) y (CBAD ., o
ACER C) S 4950 4% 161 [ 1 S04 v B BB L B R 25 4% 1] 44 67 S % bRk« o T B 0003 2 L B0 L
A0 1 2 50550

A:&?A:l_%a /l/\:8 (D
@
Biey = 20 g —1— L 2)
w
Ciee=1—%, 4 =9 (3)
w
K a=p=100.w 2 HLBE B A AR BAALIE 107 rad/s . HA SR B I8 O 33038 0 0005 /. 0<<10< 10" rad/s,
A REPRIERS A B2 Nk k. ABL.C BJRMEEAKIK A dady Fl de s M JZ 2540 JE IR0 R B8 A 46 4 4b
TR,

BT =2 s bl Ry ] e X R B — 4 T AR R 2 R B
Fig. 1 Schematic diagram of symmetrical structured one-dimensional photonic crystal consisting of the

cycle unit of three single-negative materials
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