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Analysis of dynam ic response characteristic of fiberBragg grating

HUANG Pei, CAO Jian-lin, SONG N ing
(State Key Laboratory on Fiber Optical Communication Netvorks and Advanced Optical Communication Systems, Shanghai
JiaoTong University, Shanghai 200240, China)

Abstract: Because it is mpossible o use the matrix method and)Runge-Kutta method o acquire the dynamic response of
fiber Bragg grating(FBG) when analyzing the reflection spectrun and ting-delay characteristic of FBG, it is proposed © compute
the dynamical response characteristic of FBBG with regpect  the-input of continual wave (W) and Gaussian pulse, by means of
coordinate transformation combined with finite difference method, The acquired reflectivity under conditions of the input of CW

keeps in accord with that acquired by the Runge-Kutta methodiwhich proves the validity of this method
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Fig 2 Reflectivity of the grating atA; =1 5501 X10 °m
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Table 1  Final reflectivity under differentM atA; =15501 X100 ®m

M 1200 2000 3000
r 0. 660398 0. 661446 0. 661440
final reflectivity 0. 6614111
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Fig 3 Reflectivity‘of the grating at X, =1 5504 X10 °m
Table 2 Final reflégtivity under differentM at 1, =1 5504 <10 °m

M 1200 2000 3000
r 0. 519153 0. 518481
final reflectivity 0. 518354

0. 518476
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Fig 5 Reflected, transnited and incidented waves of the gratingwith the in-
put of pulse of different intensity

L RTRD AEARZRPER LT ARk i B —
SETE iy kb & A AR ko R BLS

AL1] L1

T2 TR AR ER AR AT A IR Z2 0 R AR 5 T
RESR FREG T — ) B SE L AT I 5 1Y
ARt BEMAETHE TR I T2 BTk
B N T B A A Sh AR AR e 3k e A
TBIY o S FEEBR ISR ASOP R
TRAETH R — € B W] ) B e A LAS 2 5 2 AR AT B 25
R ELUER A IERIE o FRT 8T 5 AR
RUBLZEAEN mdbikt A2 T kb R AT -

OB 0 0

[1] WANGL B, ZHANG,B M, WANG Y F, et al A kind of fiber Bragg
grating strain sensopwith jacket [J]. Laser Technology, 2002, 26 (5) :
385-387 (iin Chinese).,

[2] GUOM J,JANGD.Sh, YUAN H C, et al Study on fiberB ragg grating
pressure=sensors'on wo different diaphragns [J]. Laser Technology,
2005729 (6),: 611614 (in Chinese).

[3] YU DK,QKO X G,JA Zh A, etal The fiberBragg grating tempera-
ture 'and pressure sensing system applied in oil pipeline [J]. Laser
Technology, 2007, 31 (1) : 12-14 (in Chinese).

[4]/ PENGW B,WU D L, LIH Y. Analysis of response of optical fiber
Bragg grating senrs in non-homogeneous strain fields [J]. Optical
Technique, 2003, 29 (2) : 188-190 ( in Chinese).

[5] L1YJ,HU Sh Zh Study of the nonlinear characteristics of fiber B ragg
gratings by transfermatrixmethod [J]. Science Mosaic, 2005 (2) : 16-
21 (in Chinese).

[6] LU YM,YUChY,YANGHB,etal The investigation of the nonlin-
ear characteristics of fiber Bragg gratings [J]. Laser Technology,
2006, 30 (1) : 101-103 (in Chinese).

[7] LU Y, YE zh Q. Differences betveen using Runge-Kutta method and
matrix method © analyse linear chimped optical fiber grating [J]. Opti-
cal Communication Technology, 2002, 26 (1) : 54-56 (iin Chinese).

[8] YE ZhQ,Z0UDW, Z0U L J, et al Analysis of apodized and chimped
Bragg fiber gratings using matrix method [J]. Acta Photbnica Sinica,
2001, 30(2) : 184-187 (in Chinese).

[9] de STERKE CM,JACKSON K R, ROBERT B D. Nonlinear coup led-
mode equations on finite interval: a numerical procedure [J]. J O S
A,1991,8(2): 403-412

[10] HARER E,NCRSETT SP,WANNER G Solving ordinary differenti-

al equations 1: nonstiff problems [M ]. 2nd ed Beijing: Science
Press, 2006: 211-214 (in Chinese).

(B35 65001)

[4] LU JY,YAMAGUCHI I Fringe locking in a laser diode interferome-
ter by optical feedback during modulation of injection current [J].
Optical Review, 1999, 6 (2) : 100-103.

[5] XIE ShJ,CHEN sSh T,LOU sh T Application of digital PD algo-
rittms in brushless DC motor [J]. Modem Electronics Technique,
2004, 2 (1) : 59-61 (in Chinese).

[6] YUMW. Optical holography and its app lications[M ]. Beijing: Beijing
Institute of Technology Press, 1996: 402-407 (in Chinese).

[7] LICM,WUJH,ZHU Y Y, etal The method and device © stabilize
holographic interference fringe: China, 200610039967. 6 [ P]. 2006-
10-11 (in Chinese).

[8] BORN M, WOLF E Principles of optics [M]. Beijing: Publishing
House of Electronics Industry, 2005: 247-249 (iin Chinese).

[9] LU Q,WUJH,LIChM. Design of beam sampling grating and study
on its diffraction action [J]. Laser Technology, 2005, 29 (4) : 398-400
(in Chinese).





