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Influence of Raman scattering effect and self-steepening

effect on the propagation characteristic of picosecond

solitons™
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(School of Physical Science and Technology, Inner Mongolia University, Hohhot 010021, China)
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Abstract

By solving the higher-order nonlinear Schrodinger equation (NLSE), including Raman gain and self-steepening

effect, the influence of the combined effect of Raman gain and self-steepening on the propagation characteristic of soliton

pulse is simulated by the software of MATLAB. Results show that self-steepening effect can produce temporal shifts

of the soliton and also can lead to the breakup of higher-order solitons through the phenomenon of soliton fission.

Meanwhile, the Raman gain changes the propagation characteristic of optical soliton and inhibits the self-steepening

effect, resulting in the increase in pulse width, and the decrease in pulse offset. As a result, the required propagation

distance for higher-order soliton decaying into fundamental solitons is increased under the condition of Raman gain.

Keywords: Raman gain, self-steepening effect, optical soliton, soliton fission

PACS: 42.65.Dr, 42.65.-K, 42.65.Tg
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