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Nonlinear wave solutions for an integrable sixth-order

nonlinear Schrödinger equation in an optical fiber

Xiao-Hang Jiang, Yi-Tian Gao∗, Qian-Min Huang

Ministry-of-Education Key Laboratory of Fluid Mechanics and National

Laboratory for Computational Fluid Dynamics, Beijing University of

Aeronautics and Astronautics, Beijing 100191, China

Abstract

Under investigation in this paper is an integrable sixth-order nonlinear Schrödinger

equation. Muti-soliton and higher-order breather solutions are obtained via the Darboux

transformation. Higher-order rogue-wave solutions are derived via the generalized Darboux

transformation. Effects of higher-order terms on the interaction and propagation of the

solitons, breathers and rogue waves have been discussed graphically. Interactions among

the solitons are elastic because the soliton amplitudes keep unchanged except for phase

shifts. In addition, higher-order terms could enhance the steepness of the solitons. Periods

of Kuznetsov-Ma breathers are only related to the spectral parameter, while the periods of

the Akhmediev breathers are not only related to the spectral parameter, but also related

to the coefficients of higher-order terms. Akhmediev breathers have phase shifts after the

interaction, while the Kuznetsov-Ma breathers have no phase shifts. Higher-order terms

could enhance the steepness and symmetry of the rogue waves.
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