Bright solitons under the influence of third-order dispersion and self-steepening effect 
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The evolution of broad-band laser pulses in nonlinear dispersive media, such as one-dimensional and planar waveguides, attracts a considerable attention in last decades. The well-known nonlinear Schrodinger equation (NSE) is one of the most commonly used in optics to describe the propagation of narrow-band light pulses, but in the frames of ultrashort optics, it is necessary to use the more general nonlinear amplitude equation (NAE). NAE works very well for nanosecond and picosecond as well as attosecond and femtosecond optical pulses. The influence of higher orders of dispersion and nonlinearity of the medium becomes significant for broad-band laser pulses. As a result it is needed to include additional terms in NAE that govern these effects. 

In the present work the propagation of bright solitons under the influence of third-order dispersion and self-steepening effect in single-mode fibers is analytically and numerically studied. Such optical pulses can be observed as a result of the dynamic balance between higher orders of dispersive and nonlinear phenomena. New analytical soliton solution of NAE in the form of cnoidal wave is found. The solution is presented by Jacobi elliptic delta function. It is shown that at certain values of the parameter κ the solution can be reduced to sech-soliton. 
Obtained results are important for better understanding of the propagation of bright optical solitons in nonlinear dispersive media under the influence of third order of linear dispersion and self-steepening effect and they can be used in telecommunications technology for signal transmission across long distances.
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