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Abstract

It is believed that quantum dot laser (QDL) is the latest arrival in the list of
development of lasers in general and semiconductor laser in especially. As soon
as it became available it gains important applications such as
communication.

The current work includes the study of dynamics of QDL using known-
theoretical model owe to its properties to study experimental results.

The study in the present thesis is one of the very little effort available in the
study of nonlinear dynamics of QDL with delay.

By dynamics it is meant the relation amongst the variables of the theoretical
model which describe QDL viz., the electric field, the carrier density and
occupation probability.

Generally semiconductor laser dynamics depends on injection current,
temperature, etc., The addition of delay feedback have huge effects on the
behavior and output of SCLs ,so the model includes a term that takes into
account the delay.
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The model contains number of parameters, called control parameters such as
cavity length, injection current, bandwidth of the cavity, etc.

QDL system is studied under the effects of these parameters using the explicit
Runge-Kutta method of integration (order 2,3) known as (dde23) using
MATLAB language.

The study proved the following. QDL system shows all the possible dynamics
viz., stable, periodic, multiperiodics, quasichaotic, nonperiodic and chaotic states
via the known three routes scenarios, in addition to new windows that does not
obey the three routes. A metastable chaotic states found to occur in this

system.

According to the present work, different regions are identified for different types
of behavior such as chaotic one where one can avoid chaos for ordinary
communication system while others can make use of the chaotic state for more
secure communication against hackers and decryption.
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