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Abstract
The approximation of the phase introduced by self-phase modulation SPM is reasonably calculated and the spectrum
broadening factor is given basing on nonlinear Schridinger equation. The spectrum of propagating pulses is broadened seriously
by SPM in the fiber with normal group velocity dispersion GVD when gain G exists. And the spectra broadening of the
central part of pulses is quite different from that of the wings of the pulses. The self-similar evolution of Gaussian pulses is
described . The temporal shape of the wings of the pulses being covered by the central part gradually is discovered. A theoretical
explanation of self-similar pulses propagation is given which verified by the numerical simulation for the self-similar evolution of

three kinds of pulses.

Keywords self-similar pulse nonlinear Schrédinger equation GVD SPM
PACC 4281 D

* Project supported by the Key Laboratory of Opto-electronic Information Science and Technology ~Nankai University Tianjin University  the Key
Laboratory of Advanced Technique and Fabrication for Weak-Light the National Natural Science Foundation of China Grant No. 60677013 and the
Specialized Research Fund for the Doctoral Program of Higher Education Grant No. 20060055021 .

F E-mail lufy @ nankai. edu. cn



