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The effect of quintic nonlinearity on the propagation
of optical pulse in optical fibers

JIANG Yue ,LIN Chuan-yi,YANG Jun YU Xiang-yang
( State Key Laboratory of Optoelectronic Materials and Technologies,Sun Yat-Sen University , Guangzhou 510275, China)

Abstract; In order to study the effect of quintic nonlinearity on the optical pulse propagating in the optical fiber, the
extended nonlinear Schridinger equation , including the quintic nonlinearity ,was solved by means of splil-step Fourier transform.
The results showed that the negative quintic nonlinearity stretched the pulse while the positive one compressed the pulse width.
Less quintic nonlinearity produced less modulation instability of the optical pulse, thus the optical pulse alinost maintained the
pulse envelope. While the absorbed coefficient was neglected,the propagation of the pulse was adiabatic. For the positive quintic
nonlinearity , some proper absorbed coefficient could slow down the modulation instability. If the quintic nonlinear coefficient were
fixed , the effect of quintic nonlinearity would be more obvious when the input peak power of the pulse increased.
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Fig. 1 The effect of negative quintic nonlinear coefficient on the propagation

of optical pulse
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Fig.2 The FWHM varying with the quintic nonlinear coefficient( b <0)
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Fig.3 The pulse area S and E; x FWHM varied with the quintic nonlinear

coefficient
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Fig.4 The effect of positive quintic nonlinear coefficient on the

propagation of optical soliton
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Fig.5 The FWHM varying with the quintic nonlinear coefficient (5 >0)
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Fig.6 The FWHM varying with the ahsorb coefficient
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Fig.7 The FWHM varying with the the original pulse peak E,

I, B A AL 5 R b A A Ak B 5 e B AR A
0 AH IR A8 L K25 18 b B s (b P, A8 4k
R SRR, XA T 5 HrARERIE I R/ N5 58K 4 IR
T R LE, RISk R BB PR DR/ N S 25 s 2 S o
R o TESEBRN I, JCEF MR M R EUE A 2w
B, BRI, AR SRR R/ NI T Bk i R W (L T 2

3 & it

A

PREAR MR E IS RSB IR T S Bk RIS (8
JeNk A aEr R Gl &= A R E T, 1Y S By
ARLRAZ N 5 ' ok o PR WA L DBl )N, ok o AR B, LE 9 S
B AR SO (I (B, Bkl 4 . (HAE R U
JEIE 5 BrARZRMEAN , K T8 B0 58 sl L 40 - BIME 5
5 Bt R BERARLIE R R BN S5 BraEgett
RONE 7= A R B/ INRIR ANERUE P , R T G Bk rh BB AR iy A
MITEAR , ZBOEET ARG, JE Rk ph P Fr o Puf iy, XF
TEHY S BrAESMRN , 38 2/MEHRAE T LA G2 A il A
RREM. 7E S5 BripstE REE MO T, Mg A BK
PR 2 1 2 BN S ARSI TR

& £ X W

[1] NEWELL A C,MOLONEY J V. Nonlinear optics [ M]. New York:
Addison-Wesley Publishing Company,1992;104-110.

[2] PUSHKAROV D,TANEV S. Bright and dark solitary wave propagation
and bislability in the anomalous dispersion region of optical

waveguides with third- and ffth-order nonlinearitics [ J]. Opt Com-
mun, 1996 ,124(3/4) :354-364.

[4]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

PORSEAIAN K, NAKKEERAN K. Optical soliten propagation in an
Erbium doped nonlinear light guide with highter order dispersion [J].
Phys Rev lett,1995,74(15) :2941-2944.
DIMITREVSKI K, REIMHULT E, SVENSSON E ,et al. Analysis of
stable self-trapping of laser beams in cubic-quintic nonlinear media
[J]. Phys Lett, 1998 ,A248(5/6) :369-376.
HONG W P. Optical solitary wave solutions lor the higher order non-
linear Schrodinger equation with cubic-quinntic non-Kerr terms [ J].
Opt Commun 2001 ,194(1/3) ;217-223.
LIU Q Y, LUO K J. The influence of [ifth-order nonlinearity on the
propagation properlies of the soliton-like pulse in the optical fiber
[J]. Laser Journal ,2001,22(5) :43-44(in Chinese).
PAN B,SHEN T G,YAO J,et al. The effect of five-order nonlinear on
the propagation of soliton and couple of soliton [ J]. Laser Journal,
2003,24(6) :52-53 (in Chinese).
HONG W P. Modulational instability of optical waves in the high dis-
persive cubic-quintic nonlinear Schrodinger equation [ J]. Opt Com-
mun,2002,213(1/3) :173-182.
ZHONG X Q,CHEN J G,LI D Y. Medulation in stability in the de-
creasing dispersion fibers with quintic nonlinearity [ J]. Laser Tech-
nology ,2006,30( 1) :27-30( in Chinese) .
REN Z J,WANG J,YANG A L,et al. The effect on modulational in-
stability of quintic nonlinearity [ J]. Acta Photonica Sinica,2004,33
(6):758-760( in Chinens).
KONAR S,S0UMENDU J,MANOJ M. Induced focusing and all opti-
cal switch in cubic quintic nonlinear media [ J]. Opt Commun,
2005,255(1/3) :114-129.
AGRAWAL P G. Nonlinear fiber optics & application of nonlinear fi-
ber optics [ M ]. Beijing: Publishing House of Electronics Industry,
2002 :26-36( in Chinese).
ZHONG X Q,CHEN J G,LI D Y. Modulation instability induced by
cross-phase modulation in fibers with cubic-quintic nonlinearity [J].
Chinese Journal of Lasers,2005,32(8) :1035-1039( in Chinese).
RADHAKRISHNAN R,KUNDU A,LAKSHMANA M. Coupled non-
linear Schrodinger equation with cubic-quinntic nonlinearity : integra-
bility and soliton interaction in non-Kerr media [ J]. Phys Rev,
1999 ,E60(3) :3314-3323.
CHANG Q,JIA E,SUN W. Difference schemes for solving the gener-
alized nonlinear Schrédinger equation [ J]. Journal Computational

Physics,1999,148(2) :397415.

(k4% 200 ®)
[8] LIU Ch,GE J H,CHEN J. Investigation of loss and threshold charac-
teristics in the laser diode with external feedback[ J]. Chinese Journal

of Lasers, 2004 ,31(12) :1413-1416(in Chinese).

(9]

JIANG P F,ZHOU Y ,XIE F Z. Research on the dual-wavelength ex-
ternal-cavity semiconductor laser [ J]. Optical Technique, 2007, 33
(2):287-291(in Chinese).



