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Abstract

Semiconductor lasers are inherently nonlinear systems and can be regarded as
typical examples of the other nonlinear systems . They are simplest optical
systems display a wide variety of nonlinear phenomena , therefore they have
received much attention.

Single— longitudinal mode semiconductor laser in the free— running operation,
normally only emits continuous— wave (CW) electromagnetic radiation , but when
this laser subject to injection of an external optical signal, it will be possible to
exhibit a number of dynamical states in its output intensity, such as stable
oscillations , periodic oscillations, quasi — periodic oscillations, and chaotic
oscillations with complicated structures. This dynamical behavior of the
semiconductor laser can be controlled by adjusting various laser operating
parameters. Variation of the values of these parameters, allows to the laser
dynamical behavior to transfer from one state to another state.

This thesis contains a detailed theoretical study of the nonlinear dynamical
behavior of the optically injected semiconductor laser using a model consists of
three equations for the complex electric field, the population inversion (the charge
carriers density), and the medium gain. The analysis and discussion of the
obtained results with the conclusions are also included in this thesis.

Our analysis for the obtained results reveals that the laser system, we have
used for the present study, follows (in general) the period — doubling route to
chaos, with identifications of some states of period — three and period — six
oscillations , as well as the appearance of the quasi— periodic oscillations.
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