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The defectm ode and bistability in the nonlinear Bragg m icrocavity
camposed of one-din ension photonic crystal

WANG Ye-hui, TANG Li, NI Chongwen', 1 Dufang"’

(L Deparment of Infom ation Scince Jiangsu Polytechnic Unwemsiy Changzhou 213016 Ching 2 Deparment of Physics
HUST, W uhan 430074 Chna)

Abstract It & studied the defect mode and bistability properties of a nonlinear med im sandwiched between Bragg
reflectors composed of oned mensional phobnic crystal by num erkcal calcu hton and theoretical analyss The inflience of defect
layer thickness and quasrtperbd  Bragg reflectors on defectmode and b stability is discussed It is revealed hat the defectmode
shift to bw er frequency when the ncreasing thickness of defect hyer or refractive ndex of Bragg reflectors H ence m wcaviy
resonan tmode is superpositon w ith ncident wave mode at lover ncident itensity and prooduce the bistabiliy wih bwer
threshold The numerical cakulaton results accord wih theoretical analysis It is significant for design of photonic crystal

m rocav ity
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s Fig 1 The schanatic dagran of nonlinear Bragg m icrocavity
(AB)"D" (BA)" A B

e na, da ng, ds,

nady = npdp = }\0/4, Ao , N
> AB
n(n>0), d=M x (X, /4n),M A4
7 (AB)NDM(BA)W
n. (AB)"  (BA)" ,
(1965), . , ’ =P

[ 9]

Email wangyehul® pu edu cn

P .

200508 24 : 200603 13 M= MMM, MM, ) (1)



30 5

463

My, Mg, My A B
, (k=A B D):
5 —Lsing
M. - cos l,Iksm (2)
fl sind.  cosG
§ = Z—;Tnkdk co b, (3)
,\Ecosek (TE)
n - (4)
& 1
,\E cosh, (M)
9 e]w ek; l']7-:
E .. :
n= g+ X7 g, (5)
no : , XY
X7 . (5)

n= ot X EL = e m (6)

:N=3n,=358
n3=3 urAzu,lelﬂ)anO:
- 12 2

15 %7 =25%10"m’* V7 n.=1 M= L 55km

2
©
21
» N=3
, 2 3

transmittance

. ]
¥ 2257 = of ¢
g [ g \“‘nb ¢
10
5 90
5. x ‘.:v
2 'Nd
ey - W
i
c 4
E 3
25
21
00.75 1.25

frequency @@,

Fig 2 The nflience of defect layer thickness on defect mode
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Fig 3 The nfluence of defect layer thickness on defect mode
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Fig 4 The nfluence of quasrperbdic stucture on defct mode
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