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Optical Switching in a Nonlinear-Fiber Connected

Long-Period Fiber Grating Pair
Li Chunfei
Abstract

Zang Zhigang
(Department of Physics, Harbin Institute of Technology., Harbin, Heilongjiang 150001, China)

different pump powers in cross-phase modulation are simulated, and the transmissions of signal light as a function of
the pump power under different effective index change and absorption coefficients are also discussed. The formula
for threshold switching power of EDF-LPFG pair switch is derived. Compared with the single LPFG switch, the
threshold switching power of EDF-LPFG pair switch is dramatically reduced by 5 orders. less than 25 mW. Such
kind all-optical switch is hopeful to be used in future all-optical communication.
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A new all-optical switching device, which is constructed by connecting an erbium-doped fiber with two

symmetrical long-period fiber gratings (EDF-LPFG) pair was proposed. The transmission spectra of signal light for
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Fig. 1 Schematic of all-optical switch in a nonlinear

EDF connected LPFG pair
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between two LPFGs when the wavelength is 1550 nm
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a function of the pump power under different loss
coefficients y

4.4 FELE LPFG XM HEFXINE

Lt LPEG X 52 B 56 1 0 2551 2 Ad
= . (1D AT, S2 BT 5 T 7 22 A B fELJT 5%
W Py A

AMAa
dn, (1 —e ) °

MNIEL 6 FIEL 7 T UL X T A SCB T 4B DG
g0 3% # 9 LPFG Xf, JF & 1 B (8 2h R LK
23.89 mW 5 B A K A W O6 £F S6 Al A9 06 O K 2
RIHL LM LPFG X BT T R AR T 2 5
MG NA2) AT, FE I F Py 56
L ANEAT S R AL e WU L S 5 62T 1A 25080 R
P A I G ET B BB 52 OB ET Y AR Lk R ECT
HE— 2D BEAR (BT OC T % BME Y % Py, 5 WIR
oo XK 8 Pros.

300

Py = 12>

250
200
150

100

Threshold power P,

[
(=]

0.05 0.10 0.15 0.20 0.25 0.30 0.35
Loss parameter

K8 BIMEITRIIFE P BERICRE o H97Z AL
Fig. 8 Variation of the threshold switching power P, as
a function of the parameter o
Wl R o HOLEF B TR A K — i
BLE 115 2R e BRI ZR B o B e P 8 AT DL
TR B R B AR Er, BE S Py, Wl 2R
R o AERE A 48 MR R R R A AR v A



12 44

RS AR 2T 1 4 00 IS TR U A B T S 1923

A, WOy (12) AT WL 3 A R T AR B (T
SR A DY I 2 3 Ve PR B DL AT B ARk T R
SIS XX T A8 1 BB ) R A AR KA 2

5 45

PEH T — S A AR ML 1 UK T BB T
W B 406 HF 5 . L A DR B 38 ok s e X A Rk
HCEF 196 5 IR RN » S B 5 6 1 38 SURAV P il
FHECE A 7 i B9 T 16 A TR 2% 0 1 5 AN [a] Wi i
RECTAE 5 00 35 5 5% bl 32 6 T 8 0 A8 Ak FLAEE .
WS T E BT T a3 e TRt
P 5 R AW R BOG T R TPR B 2 . TR S5 R %R
B 5 B KR 2R e 208 Gt . iR
FYEEF %89 LPEG XA 2 B {E D R L ¥ LPFG
TEREF AL T 5 DR .

2 % x ™

1 M. Harurnoto, M. Shigehara, H. Suganurna. Gain-flattening
filter using long-period fiber gratings [ J]. J. Lightwave
Technol. , 2002, 20(6):1027~1033

2 1. B. Sohn, J. W. Song. Gain flattened and improved double-
pass two-stage EDFA using microbending long-period fiber
gratings [J]. Opt. Commun. , 2004, 236:141~144

3

o

Liu Bo, Tong Zhengrong, Chen Shaohua e al.. A novel
method of edge filter linear demodulation long-period grating in
fiber sensor system [J]. Acta Optica Sinica , 2004, 24(2):199
~202

XY EUGGE PR A SE L — R A G £F Al T IR D
PEMRIRF L] R F 4R, 2004, 24(2):199~202

Gao Kan, Zhou Yingwu, Lin Feng e al.. A novel pressure
sensor based on long period fiber grating [J]. Chinese J.
Lasers ., 2004, 31(8):997~1000

moL AR AR g AR TR EIOGER U 1Y R ) £
17, FEsk, 2004, 31(8):997~1000

Xu Yanping, Gu Zhengtian, Chen Jiabi e al.. Structure
optimization of long-period fiber grating gas-sensing film sensors
[J]. Acta Optica Sinica, 2006, 26(3) :326~330

RHE T PR S K TE O AT M B R AL R A
SEMRALLT]. g F IR, 2006, 26(3):326~330

Wang Jiuling, Rao Yunjiang, Zhu Tao. High-temperature and
strain characteristics of long period grating with asymmetric
refractive index profile in the cross section of fiber [J]. Chinese
J. Lasers, 2007, 34(3):389~392

FEAR eI R . w8 DT AR R X BRI K TR 0 M e I
ASHEPELT]. P Bk, 2007, 34(3):389~392

J. Eggleton, R. E. Slusher, J. B. Judkins et al.. All-optical
switching in long-period fiber gratings [J]. Opt. Lett., 1997,
22(12) .883~885

H. L. Byeong, Nishii Junji, Dependence of fringe spacing on
the grating separation in a long-period fiber grating pair [J].
Appl. Opt. , 1999, 38(16) ;3450~3459

R. H. Pantell, M. J. F. Digonnet, R. W. Sadowski.
Analysis of nonlinear optical switching in an erbium-doped fiber
[J]. J. Lightwave Technol. , 1993, 11(9) :1416~1424



