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Abstract

Simulation of P-doping and influence of direct relaxation on performance of quantum dot lasers

Samaneh Gholamhosseini

In this thesis, we investigate the influences of p-doping and direct relaxation on performance of
guantum dot lasers. For this aim, we introduce 3 models of quantum dot lasers with one-lasing-state,
two-lasing-state and p-doped multilayer QD lasers. Based on these models, we write rate equations and
simulate them in MATLAB software by using the fourth order Runge-Kutta method.

We solve the rate equations of one-lasing-state and two-lasing-state quantum dot lasers with
concerning the direct relaxation and escape term in order to study the influence of direct relaxation on
photon density, output power and modulation performance of these lasers. In direct relaxation, carriers
can be captured from wetting layer to ground state directly, that can improve the performance of QD
lasers. For study, we investigate the influence of temperature, quantum dot densities, cavity length and

internal loss.

One of the major limitation of the modulation bandwidth of the quantum dot lasers is the high
closely hole levels in valence band on QD lasers, that it can be solved with injection of extra holes
using of p-doping. Rate equations of p-doped multilayer QD lasers have been calculated with taking
into account the Auger relation for all path ways and also we have studied the influence of p-doping

concentration and quantum dot densities on them.

Key Words: Direct relaxation, Modulation response, P-doping, Quantum dot lasers.
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