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Linear and Nonlinear Dynamics of InAs/InGaAs Quantum Dot Semiconductor Laser

Abstract of thesis

The linear dynamics are carried out using a 5 ns injection current pulse signal, where the photon density and in/out-scattering rates
are affected by injection current density .Electron density in the quantum dot and in the wetting layer increases monotonically with the
increase of the injection current except those in the quantum dot (QD) shows optimum value then decreases . Temperature and Auger
coefficient affected the scattering rates ,temperature of the laser medium and WL electron density.

The injection current modulation led to varieties of photon density dynamics. All the control parameters in the laser model together
with those of modulation affected the dynamics of photon density in different manners .Feeding back part of the laser beam to the
laser cavity has led to even more complex dynamics compared to those noticed in the modulation case. All the parameters affected the
dynamics including the feedback's are tested.A compound effect of injection current modulation and feedback led to enormous
dynamics The inclusion of noise in the laser model has led to interest findings. Severe chaotic signal appeared post the transient region
oscillating around the dc part of the output together with the continuous reduction of the output with time. Occupation probability of
electrons in the QDs, on the other hand, shows the same type of chaotic oscillations which increase with time before reaching

a steady state .







