B34 B 124
2005 4£ 12 A

X F ¥ #
ACTA PHOTONICA SINICA

Vol. 34 No. 12
December 2005

— Y56 A A B0 R B B AR PR 5T

e !

£ H

wEL REF

AOHFThFREERER, EM 213016)
QR REYHRR RN 430074

W E ARAERESERRTRREARKG—RETREGFREH, £F SR KREHNA
EPRAXG—BEMRHTHRBEGZEFAFELTOFHILX . FEXAL HLRAEARR
BB ARG ERETREEBH AP ABER, CMNAR I RGEFHERRTE Rt FELE
HYRIERETARGARK MARKGERGRERREF .

XEBR EATRA;ERRBEERELE HLAK

hESEE 0431, 2 XN

0 S8

M Yablonovitch 1 John 4+ B #E 1987 £ &
HFREBBESURDD, AT RERTT
JTEWHR . EFRANERANFERRALT
# B (PBG: photonic band gap) , % FEH B &
WAL L5 9E . BT RN - FHEES EER
EHFEAEEEERNNH, EFRERTS TR
HRESH eRRHFES AT REEESEY kT
mAEREAET %, BT REPSARE, Tk
FREMADS. MABIET RERNHRIEREA
AR TUHEERENTHMBEHEELR .
AR BRI EOE R U RB R E R AR B &
KR R E R N B Kerr 30 B IR LA TN, 3B
AT LU R G e L p R AT Al
BOE¥REU St . BALE TREKES
HF REBEFGSWHIE, T BB AN A 45,
XX R R i U R AR A #5 BY .

AR BT RIENBREERSY, BRIEA
— R B EMAT R A T B
EIHESER . ACHLHT TETERANBR, &
BREEEPEIAT WA TR 8B T SRR A
ERMEE AR, HHT T SRR .

| MESHETHER

1.1 #MBE5AE X

WERFE N — ST AR BB RITHE SN
m M on, AR B ABBEHR, B E DRk
B, e 1. 8iF )2 D B0A R 81 258 (AB B BA)
BRhNEBMNIPRETHENTREY N A/4 5, B
mdy=nyd, =Ao/4,A0 AF LK GG E R I 5T R

Tel: 0519~ 6825781
M S B X . 2005- 04- 05

Email; cxf@jpu. edu. cn

K, HATEEOY o W d= 2 Xom. B

F kM S R (ABND™ (BA)N.

Defect layer

—N—
alsialn Bl D B BABiAi
N Y] \ )

"4 N
N(AB) pairs N(BA) pairs

H1 —#kFHEADYD(BAY Wi
Fig.1 Structure of an 1D photonic crystal (ABYND" (BA)V
HRBEASIETFREN, TUMBESE
REU et 7 B AT I IO BT 5T
BTN BRRSEERE R

i
—sin J;
i

cos §;
= (D

i

iﬂjsin aj
ﬁ* ajngEnjdeOS 01‘ ’7’1' = ng A
Ho

= s_og_r.lj__
7 ./#O con Gj(TM)

Xt FAH BB RIEEER 7 LR ERER P,
FHRAEFHE n=n—ic RA . BNHN—%XT
AR B B S R

M= (M,Ms)"M, (MM )" =

KT AR B R

cos §;

n;cos §; (TE) B

“ b} )
c d

dnyng

T= [noa+nongb+c+n.d|*
R nong AT RIEKIMUN FITEH 2 .
1.2 BETHER
MAELERTEFRRT - FHEK
(ABYD"(BAYY W BREW . HHEFHEXBEN.
fr BAKMgF, ,m =1.38.d, =0. 281 pum, it i

3



12 3 BESRE. —BbTRERGREEBESEEIE 1877

B8 ZnS,n, =2. 35.d, =0. 165 pym, LK A =
1.55 pm, GREE R IPTHH n=1. 5, RAEKSMI KA R
FRESR no=n=1 REEAHBXLFHEL,
TE &M TM SR B ER -2 .

B2 ZR—BXTHEAB D (BA) K&ESH

. R 2() AR d= 12 Xm.m=1,

FLR B 2 T 0 et ) 8 5 3 5 B 2 (D) Pt Rk B 2
A TR, I L R B ©=0. 003, BB &2 I EE AR,
BARER m=1.LRKRAR m=2 B KJEHE . TL
R, YRR RCERER A/4 B RERKH
R A AR KR T G B B SRR {H R
e 2 T T AR o B S AR 1 BB B AR A, R
BHRE, HAEREKAB D (BAY MRFF LM
BT RRGH B .

Transmittance
T T T T

10 12 14 16 18 20 22 24

W2 —HkFREEKABD (BA)® % it

Fig. 2 Transmission spectra of 1D photonic crystal
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Fig.3 Effects of extinction coefficient on the spectrum
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Fig. 4 Effects of nonabsorptive defect layer width on the
transmission spectrum of crytal (AB)*D™ (BA)*
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Fig. 6 Effects of extinction coefficient on the defect mode
of crystal (AB)*D? (BA)®
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Fig. 7 Effects of the number of periods on the defect mode
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Fig. 8 Effects of defect layer thickness on the defect mode
of crystal (AB)* D" (BA)®
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Abstract The photonic band gap structure of 1D photonic crystal with an absorptive defect layer was
studied by using the transfer matrix method, and presented formulas for the defect mode height and its full
width at half maximum (FWHM) under the first-order Taylor's approximation in the vicinity of central
wavelength. Investigations shown that the extinction coefficient, the number of periods and the width of
the defect layer had significant effects on the properties of the defect mode. When these parameters
increased , the defect mode height decreased quickly. However,the FWHM of the defect mode relied mainly
on the number of periods, it decreased quickly with increasing the number of periods, but it changed
slightly with the extinction coefficient and the defect layer width.

Keywords Photonic crystal;Defect mode; Transfer matrix; Extinction coefficient
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