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Modulation Instability of Fiber Bragg Gratings with
Raised Cosine Apodization

JIA Wei-guo, SHI Pei-ming, YANG Xing-yu, ZHANG Jun-ping, FANG Guo-liang
(Department of Physics, Inner Mongolia University , Hohhot, Inner Mongolia 010021, China)

Abstract The coherently coupled nonlinear Schrodinger equation is used to study the modulation instability of laser
pulses propagating in fiber Bragg gratings with raised cosine apodization function in both anomalous and normal
dispersion regimes. The results show that modulation instability is produced in both anomalous and normal
dispersion regimes. The obvious regular gain spectra have been produced when the input power reaches a certain
value in anomalous dispersion regime. The modulation instability in normal dispersion regime rises from a fixed value

to infinite when the input power is in the range that can produce modulation instability. Furthermore, the gain

spectra have been restrained by raised cosine apodization function in both dispersion regimes.
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Fig. 3 Gain of modulation instability as a function of ¢ for

different input power at propagation distance of 1 cm
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400 . ;

- P, =15 GW.
£ P, =14 GW.

= P,=13 GW,

> 2001

T

=

= P, =12 GW
S

0

20 40 60 80 100
q fem™
B 7 z=2 cm, 5 ATIEANE B, A H A5
WAL g R R R
Fig. 7 Gain of modulation instability as a function of ¢ for

different input power at propagation distance of 2 cm



934 el E3| # ot 34 %
o g B4R R, BE B i A T3 B 3G 0 1 25 1% 38 s X W
i gi , Fzﬁzi)az‘l ﬁ;ﬂz:i%‘/—\"‘é:@ E/‘J@ﬁﬁwzﬁ IJEJ jﬁﬁ%y‘gzﬁ 1 Govind P. Agrawal. Nonlinear Fiber Optics & Applications of

B, 4 f# L, FEAERT LA DEE el — B @k
AT REPETHE .

3 45 %

FH AR 5% 78 T8 A BLAR ST Y b 78 B 8 /X R
IEF AR XA ERGAREE, F£RE AKX
X TR S A DY 2ER AT LA A AR AR EN. HE
RICE M A BN E LM R R B TORE bl
Jo CRIT T[] 382 0 ) 2 %) 4R B AR D o ol R A 8 1 S
2 HER A RR B —E B, A= AN B A
AR, FEWMATR GREE—E,H
f=— 1 FEZ L RET ICET , 78 i A Fe e 13 22
A R B e R VB B R 5 24 B AR VS A R R O 55
TeREAR T8, AN 2R iR OB A e L/2 ¥R, %2
B FARZAEDREAEH X TR ERFRLERFR
Bt , 248 55 bk o B T 2Rk B 8 RO KB B T R
AFRE PG 35 TS M FETE . IR & 7= AR RIS FNR G  fr
DaFriE RS AR el RS8R
Ry A AT LRI @A INF7E 2 B 7 h g
JEEF B A B RS E AR

EE®HKX, 4 P > f,q > (k +

1/2 1/2
G)(ZGK_K) Eﬁq<—(x+G)<2G':K> Bt 9 5
ARENEFEAEIF—HIFET | q| > oo; R
#2132 B R L AN R W 2. EIER ARIX -
HETRRIAREEN S A RE R, B 5 LILLHE
15 W IR+ 78 28 700 A5 BLAG SE 47 St AR 15 5

10

Nonlinear Fiber Optics [M]. Jia Dongfang, Yu Zhenhong, Tan
Bin et al. transl.. 3rd Edition. Beijing; Publishing House of
Electronics Industry, 2002

Govind P. Agrawal. I #: 6 eHHE EMHIM]. B4
T ARBIL R R % R 3. dEEE. BT Tk AL,
2002

K. Tai, A. Hasegawa, A. Tomita. Observation of modulation
instability in optical fibers [J]. Phys. Rev. Lett., 1986, 56
(2):135~138

B. J. Eggleton, C. M. de Sterke, R. E. Slusher e al..
Distributed feedback pulse generator besed on nonlinear fibre
grating [J|. Electron. Lett., 1996, 32(25) :2341~2342

B. J. Eggleton, C. Martijn de Sterke, A. B. Aceves & al..
Modulation instability and multiple soliton generation in
apodized fiber gratings [J]. Opt. Commun. , 1998, 149267 ~
271

C. Martijn de Sterke. Theory of modulation Instability in fiber
Bragg gratings [J]. J. Opt. Soc. Am. B, 1998, 15(11) ;2660
~2667

Herbert G. Winful, Ron Zamir, Sandra Feldman. Modulation
instability in nonlinear periodic structures; implications for “gap
solitons” [J]. Appl. Phys. Lett., 1991, 58(10):1001~1003

S. Lee, R. Khosravani, J. Adjustable
compensation mode high-birefringence
nonliearly chirped fiber Bragg gratings [J]. IEEE Photon.
Technol. Lett. , 1999, 11(10):982~983

C. Martijn de Sterke, J. E. Sipe. Coupled modes and the
nonlinear Schrodingers equation [J]. Phys. Rev. A, 1990, 42
(1) :550~555

Jia Weiguo, Yang Xingyu. Vector modulation instability at the

Peng & al..
dispersion using a

arbitrary polarized direction in strongly birefringence dispersion
decreasing fiber [J]. Acta Physica Sinica, 2005, 54(3) :1053~
1058

A, . XU OG A b A AR R O ) R A R
EME[]]. % EH|, 2005, 54(3):1053~1058

Jia Weiguo, Shi Peiming, Yang Xingyu et al.. Modulation
instability of near frequency propagation regime in polarization-
maintaining fibers [J]. Acta Physica Sinica , 2006, 55(9) ;4575
~4581

TR, SRR, i . DR OB AT b AR A R AR i XY
R AT E ], HmER, 2006, 55(9):4575~4581



