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order dispersion, 3, =0. 0007



7 M

1 S TR AR T A 1 B S R A R E

1327

D (1038 2 9 X, 1 T A 2 Ml 1 a5 1% 98 A2 98
T VA A A K, BV IE T B AR M n 9 T M i $ i
FELe ML WX MI R 0 HI R . JF B, B AR 2k R
KL RHEDBOR X MI 2 m ] & . i 1 (b) w)
B2 B, =0 ps”/km I, U8 19 245 3% 58 4 B T Y
B €5 1, S I A ARG BB B Y B . HBEAE B (i
8% I, 8 25 % 0z 2 %, HL U T8 OR8N R Y
B R RN DU € OGS 38 2 0 A 5 AR
WY U A AR e PR R E 5 0 R S s B (6 O 4 B

Bl 2 45 AN [ LB AR 2e v R B AN [7] i 8 1L
S X B B AR AL . xR 1, A 2
(a) AT 5 IE W X — 4, I R e T
T VA AR, AELAN T 1R o B Al Rk L AN 5 iy 38 2 3%
BE . Ul LB AR ek 0 Bk (0 X0 A O R R R AN
WX EH AKX E . E- 2(b)H, 46 =
0 ps® /e, 75 Jie H5 €0 X B AT 1Y 2t 3% ATRT I ) 3
W B IR P R g, 3 2 X A
TN AEAR LTINS 5RO R X0 o
T I FAE Y B, =0. 13 ps® /km, T LA o R

B=0.2 ps’/km W& CHIANADE R L—IL—
TE R X
40
30 F -
g
e 20 L
<
S

40
¢y A
[N ‘ |
30F N | . ol 4
N ) ! .I
=} flll 1 :I ! N
% 20F 'l' ] : -I | J
=] ¢ l [ N
@] o) . . | I
1 | | o
10 '.‘ ] N | | 9
¥ | : L
P ; : .
0 f N N
0 20 40 60
Q/THz
(b)

H2 REEHRELAEELNFELMEZ L TR =H
B (SERE DG HFE.L=—0.0007
Fig. 2 The gain in anomalous dispersion region with
different quintic nonlinearity and with different
second-order dispersion (parameters are the
same as Fig. 1),5 = —0.000 7

HI T AN B8 DY B 4 O £ 1 3 (XA M

FEAE L O T RE 8 A3 B DY B S O M) s
WL K3 gt T AR RCE LEIX B, = —0. 1 ps’/km
L AEAFEE (B =0 ps'/km) I FE & (B, =—7X
107" ps'/km) PR (LB 4 &0~ MBS 25485 . X LG
Pl g 4% il e mT B, DY B 5 AR T MIT R A
DX, HAL 8 25 3 AR B — B i L P AN AR ) 3 2
T, U6 DY B € O M SE ) G

40 T

301

20F

Gain/km

10

0

0 10 20 30 40 50
Q/THz
B3 FR B R TR RE R XY A
Fig. 3 The gain of the spectrum regions in anomalous
dispersion region with different fourth-order

dispersion

3 iR

AR SCRIEFT T A5 2 (0 BB 3 v B £ B e B A
PERLKOGEF U FE XS MI B sy . 45 REW] . T Y
B €5 8RR 5% i, MIT AT BAR AR A 6 21 1 1 8 (L X
TE TR AR 2 1 A 1Y 2 3% 58 A% B, W A AR KL N gR T

MI; 1y A B JE e PR s MR IHEIER . IFH. f

B A 2 M AR Hi 4 0 (i 8K, R MITHS 5% i BB &g

FEG LT B BT IX, Tl AR Ze tE 2038 7 i A L (H )L

AN R R O I TR L, DU B £

T USRS OHUX H BB IR 3 88 0

2% 3k

[1] MAMYSHEV P V, STANISLAV V., DIANOV E M.
Generation of fundamental soliton trains for high-bit-rate
optical fiber communication lines[J]. IEEE ] Quantum ,1991,
QE-27(10) :2347-2355.

[2] DIANOV E M.MAMYSHEV P V,PROKHOROV A M, ez
al. Generation of a train of fundamental solitons at a high
repetition rate in optical fibers[J]. Opt Lett, 1989, 14 (18):
1008-1010.

[3] TAI K, HASEGAWA A, TOMITA A. Observation of
modulation instability in optical fibers[J]. Phys Rev Lett,
1986,56(2) :135-138.

[4] ZHANG Hua, HAN Wen, WEN Shuang-chun, ez al. Influence
of stimulated Raman scattering on modulation instability in
single-mode fibers[J]. Acta Photonica Sinica ,2005,34(1) ;32-
37.

SRAE 30, SO L AL BRI £ i SZ o) B U e R AR AR
SEPEII ML) ], )67 24, 2005, 34(1) 1 32-37.
[5] XU Wen-cheng, LUO Ai-ping, GUO Qi, et al. Modulation



1328 G

T M

37 %

[6]

[7]

[8]

9]

instability in decreasing dispersion dibers [ ] ]. Acta Optica
Sinica ,2000,20(10) :1435-1439.

RSO BT S0HE L A (8 AR G A R R R R 1y
HrlJJ. Y65 %41, 2000,20(10) : 1435-1439.

POTASEK M .
nonlinear Schrodinger equation[J]. Opt Lett, 1987, 12 (11)
921-923.

AGRAWAL G P. Principle and applications of nonlinear fiber

Modulation instability in an extended

optics[ M ]. JTA Dong-fang, YU Zhen-hong, trans. Beijing:
Electrical Industry Press, 2002,

AGRAWAL G P. e ML £F o2 3 J v (M. SR J7,
AR, P Abst, T Tl AL, 2002,
HU Tao-ping, YAN Sen-lin, LUO Qing.
modulational instability in the region of minimum group-
velocity dispersion[ J]. Acta Photonica Sinica,2006,35(9):
1367-1373.

BVG T  BURR PR, BT . 2 O B A ) A8 SR S T A A 1 4y
HrlJJ. 6724, 2006,35(9) : 1367-1373.

XU Wen-cheng, WEN Shuang-chun, LIU Song-hao, et al.

Cross-phase

Modulation instability of optical pulses in long optical fibers

[10]

[11]

[12]

[13]

with minimum group-velocity dispersion[ J]. Chin Phys Lett,
1997,14(6) :470-473.
STEPHANE P,GUY M. Experimental observation of a new
modulational instability spectral window induced by fourth-
order dispersion in a normally dispersive single-mode optical
fiber[J]. Opt Commun ,2003,226:415-422.
PUSHKAROV D, TANEV S. Bright and dark solitary wave
propagation and bistability in the anomalous dispersion region
of optical waveguides with third- and fifth-order nonlinearities
[I]. Opt Commun ,1996,124(3-4) ;354-364.
REN Zhi-jun, WANG Jing, YANG Ai-ling, et al. The effect on
modulational instability of quintic nonlinearity [ ] ]. Acta
Photonica Sinica +2004,33(6) ;758-760.
AEEA B A 0 TR A T IR e X U 1 AN A5 44 1 5% )
[J]. 67241, 2004,33(6) . 758-760.
DAVYDOVA T A,ZALIZNYAK Y A. Schrodinger ordinary
solitons and chirped solitons: fourth-order dispersive effects
and cubic-quintic nonlinearity[ J]. Physica D,2001,156:260-
282.

Modulational Instability in the Region of Minimum Group-velocity

Dispersion with Quintic Nonlinearity

HU Tao-ping"?,LUO Qing® . YAN Sen-lin’ s WANG Jing?®

(1 Lab of Photonics and Optical Communications s Electronic Science and Engineering College ,

Southeast University s Nanjing 210096, China)

(2 College of Science ,Nanjing Forestry University . Nanjing 210037 ,China)

(3 Department of Physics,Nanjing Xiaozhuang College s Nanjing 210017 ,China)
Received date:2007-02-07

Abstract; Taking into account fiber loss, high-order dispersion and high-order nonlinearity, the modulation

instability in the region of minimum group-velocity dispersion is investigated based on the extended

nonlinear Schrédinger equation. The effects of fourth-order dispersion and quintic nonlinearity to the gain

spectra are analyzed. The results show that the fourth-order dispersion, which increases the width of the

gain spectra in the anomalous dispersion regime, dominates the modulation instability when the second-

order dispersion approaches the minimum value at the so-called zero dispersion wavelength. In the normal

dispersion regime of fiber, the positive (negative) quintic nonlinearity will make the width and the peak

value of the gain spectra larger (smaller). But in the anomalous dispersion regime, the quintic nonlinearity

only changes the peak value of the gain spectra and almost does not influence the width of the gain spectra.

Key words: Modulation instability ; Fourth-order dispersion;Quintic nonlinearity; Optical fiber
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