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Fig. 1 Effect of second-order dispersion on Gauss optical

pulse propagationcharacter
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Fig. 2 Effect of third-order dispersion on Gauss optical pulse propagation character
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Fig. 3 Effect of third-order dispersion and fifth-orderon non-linearity on chirp pulse propagation character
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Theoretical Analysis on Dispersion and Non-linearity Affecting
Gauss Pulse Propagation

CAI Tuo,SANG Tian,ZHANG Xiao-weil
(Department of Physics & Electronic Science sQiannan Normal College for Nationalities, Duyun,Guizhou 558000,China)

Abstract: By properly choosing the parameters of the non-linear Schrodinger equation which satisfies the
optical soliton propagation, and by using independent analysis and the comprehensive analysis for the
factors such as dispersion and non-linearity which influences Gauss pulses propagation,two conclusions are
obtained. The second-order dispersion mainly influences the pulse amplitude but the pulse shape,and the
chirp effect is the key factor for the pulse distortion. The chirp, the third-order dispersion and the fifth-
order nonlinearity simultaneously influence the pulse propagation,and they also influence and interact with
each other. As they approach a certain parameter, the high gain effect and the reshape effect occur in the
propagation of the pulse. The improvement method for the characteristics of pulse propagation is
theoretically proposed based on the analysis and simulation results, which has theoretical importance for
the practice of soliton optical fiber communication.

Key words: Chirp; High-order dispersion; High-order non-linearity; Symmetry split-step Fourier transform
method; Optical soliton
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