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Fig. 1 1-D photonic crystals with defect layers
FEAL RS 0B LAE B Ao =1 550 nm 6 F fh ik
O AT TEBRIE E B A Kerr 4 B, W6 2 56
Ak

i DTN
nt+1 — z
Ert () A (D
X E.MD.WEXE: D.=ceE.,E.= %E:,
~ D. .
D=2 =AM R P =0.0015A W
VEo Mo

T e =, R BRIEJZ BTN S HL R R
RGP AR BT B B AR HLBR B A B Gt
WA F2 0 T 1 I A S B A Dl O S A% i o ) AR

2 ERFXRHITIERE

CILEIE N R R DR W [E R DR (i
JGF dm AL A RO 5 AR LM Kerr 47 A B /R
R e ol R N A N 8 K R ]
TR R PIRR S

Euwee=E,cos 2nfnAt) +Kcos 2rf,nAt) (2)
Ey 5 S 6RE . £ AR T M A, Ky 2 6 iR
8. f, M ER, nAe O B HUE ). {556
SPUAE AT DA R 8 285 25 S e iy 0 7 1 A5 2R A O A
R PEAE A S AR A5 5 38 55 I H AR X B E i A
B W E I A 2 SR 55Ot RE R &



294 * T

¥ i 38 %

T RR R SEEL AL TT R TR IR A s A AL ROt
VERI s At Kerr AEZRAERON - 22 A BT 36 M
11T A A A7 5 SR o 2508 S 0 % B BT 2 ffE 2k T
AN HIOLE (RSO IRE A SE T A AR e T A
TR AR R,

Defect state Forbidden band
=1
é " \.
E Y
g -
= i 1‘
)
o
| il
T T
Pumped light Signal light Frequency

H2 2kFxITHRHE
Fig. 2 Theory of all-optical switching
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Fig. 3 Shifting of the defect mode
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E..:Reflected electric field intensity; E;, : Incident electric field intensity; E\ . :
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Fig. 4 All-optical sll-optical switching ON states
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Fig.5 All-optical switching OFF states

BT WM R S8 4 7 1k 3 % T4 2
5530 15 5 AR T 56 RS 0 B0 0 58 0
EITE SRS I

A+ 8 S B I 2R AR R AR i B
G U B S ER AR DL 2 A% A G IRR O [h] B Y
ARZFIAR AN TE] 6 4 LR 6B 7™ AR 14 7 51 R B
Z. HAFIE AL R AE 5 = A RO R 5 SOl



296 * T

¥ i 38 %

[FET(E o)
Tasmshessnsnanad

A EamasaEazpEanaszasass

Sjhesmcncacanpnanananand

40

10 20
S

E s : Transmitted electric field intensity;

(o8]

FFT:Fast fourier transform
K6 M F R A M A

Fig. 6 Frequency mixing effects
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Numerical Research on One Dimension Nonlinear Photonic Crystal

All-optical Switching
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Abstract: Nonlinear Kerr-type medium was doped in defect layers of photonic crystals. Based on the
dynamical shift of defect mode caused by Kerr nonlinear effect, two schemes of optical switching and the
calculating programs with method of FD-TD were designed to simulate optical switching. Photonic
localization and frequency mixing effects were discussed.
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