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Fig.4  Catastrophe of chaotic structures:(a)Time history for 7 =0.018,

(b) and (c) phase portrait and time history for 7 =0. 0191
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DYNAMICAL ANALYSIS ON THE SEMICONDUCTOR LASERS WITH
NONLINEAR GAIN SATURATION COEFFICIENT *

Bi Qinsheng
(Faculty of Science, Jiangsu University ,Zhenjiang 212013, China)

Wang Zuolei

Abstract The influence of various factors on the dynamics of the Lang-Kobayash equations with nonlinear gain
saturation coefficient was investigated. Because of the existence of time delay feedback, there may exist different
ECM solutions, which may lose the stabilities via Hopf bifurcation and further evolve to various forms of chaos.
The interactions between different attractors may cause the catastrophe of chaotic structures, which results in sud-
den space scale change of chaos. With the change of time delay, these modes will appear again and again. It is
worth to point out that, for certain parameter conditions, two ECM solutions with different frequencies may coex-
ist, one of which may lose the stability via Hopf bifurcation and leads to chaos by cascading of period-doubling bi-
furcations, while it may finally settle down to the other ECM solution via chaos crisis. Furthermore, with the vari-
ation of nonlinear gain saturation coefficient, the two frequencies of the quasi-periodic movement in polar coordi-
nate are quite separated, which results in the obvious fast-slow effect in the lasers.
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