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Abstract

Study of carrier relaxation dynamics in quantum dot laser.
Meysam kashiri

In this study, quantum dots (QD) laser structures, physics, fabrication methods, and
characteristics of these lasers, limiting factors and key technologies for improvements of their
performance are also presented. We solve the rate equations of self-assembled InGaAs/GaAs
QD laser and simulate the light-current characteristics. We show the increase in relaxation
time result in degradation of the static-characteristics of mentioned QD laser such as output
power, external quantum efficiency.

The threshold current increase as the relaxation lifetime increases and recombination
lifetimes decrease. We consider threshold coverage of dots is necessary to start lasing. We
consider the optimal cavity length and optimal coverage of dots is necessary for
improvements the performance of QD laser. We investigated the double-state lasing
performance of quantum dot lasers. Calculated result show that the GS threshold current
increases with the increase of intraband relaxation life time. We show that slower intraband
relaxation leads to lower ES lasing threshold density and Gs lasing saturated output power.
We show fast relaxation rate between the discrete states in QD laser results in lower WL and
ES occupation probability and higher GS occupation probability. We show that the WL,ES
and GS occupation probability will become nearly independent of intraband relaxation
lifetime above the saturated current density.

Key Word: quantum dot laser, relaxation time, rate equation, double-state lasing, simulation.
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! Split off energy




