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Absract of thesis:

In this work, we have studied a many system and control parameters effect which plays an important role to determine the density
concentration of carriers in the Quantum Dot Laser (QDL) system. This study is based on theoretical model equations that are derived
from the rate equations. The equations were applied on the GalnAsP/InP QDL with wavelength 1.55um. We produce a theoretical
simulation and conducted analytical solution of the equations by a Mathematical program. Theoretical equations were used to study the
effect the parameters by controlling the value of each: the carriers density and occupancy level confined -carriers in QDs. That is in two
cases: where the cross-section of the internal absorption losses has a influential amount and the case where it approaching zero border.
As well as, study the impact of the parameters on the threshold current density and its compounds. In addition, the study progress the
role of these parameter to determining the maximum temperature T,,,, of QDL operation through the effect on temperature rang of the
system. The temperature effect on the carriers’ activities in the system was studied, whereas the characteristics temperature of QDL has
been studied in the two cases: when neglect the effect of internal losses and when presence these losses. The effects of structure and
control parameters were applied of many factors. The factors which studied it are: surface density of QD, mean size of QDs, optical

confinement layer, spontaneous radiative recombination time and resonator losses.




