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Effect of high-order dispersion on propagation of optical soliton and soliton couple

MENG Xiao-bo' ,ZHOU Jun'? ,REN Chun-yang',GAO Yong-feng'
( 1. Department of Optical Engineering,School of Mechanical Engineering, Jiangsu University , Zhenjiang 212013, China;2. Institu-
te of Optics, Ningbo University , Ningbo 315211, China)

Abstract: In order to study the effect of high-order dispersion on propagation of optical soliton and soliton couple,based on
the split-step Fourier transform method ,the optical soliton nonlinear Schridinger equations with and without high-order dispersion
effect were numerically calculated. It is found that the soliton pulse shape is correlative with the dispersion order. The odd-
number-order dispersion effect can cause the soliton and the soliton couple to oscillate at a single side with a loss of energy, and
the sub pulse can be preduced at the oscillating side. While the even-number-order dispersion effect can make the pulse width
extended. The effect of the high-order dispersion would be weakened with the increase of the order number.
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Fig. 1  Single soliton withoul high-order dispersion effect
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Fig.2 a—single soliton with the third-order dispersion eflect b—single
soliton with the fourth-order dispersion effect
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Fig.3 a—single soliton with the seventh-order dispersion effect b—single

soliton with the eighth-order dispersion effect
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Fig.4 Solilon couple withoul high-order dispersion effect
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Fig.5 a—inchoalion of the soliton couple without high-order dispersion

effect  b—soliton amplitude versus the time
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Fig.6 a—soliton couple with the third-order dispersion effect ~b—soliton

couple with the fourth-order dispersion effect
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Fig.7 a—soliton couple with the seventh-order dispersion effect b—soli-

ton couple with the eighth-order dispersion effect
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