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ABSTRACT

Quantum structures serve as advanced semiconductors for generating light
and, investigating their electronic and optoelectronic properties holds
particular significance. Single-photon light sources and associated systems
are essential components in the design of quantum photonic systems and,
extensive efforts have been made to explore these sources, with
semiconductor quantum dots, especially those embedded in semiconductor
nanowires, proving highly appealing and, quantum dots with varying
energy levels and wave functions that lead to the absorption and emission
of diverse photons can find numerous applications. In this study, we first
examined the electronic properties of two symmetrically positioned indium
arsenide quantum dots within a gallium arsenide quantum wire and, this
was achieved through numerical solutions of the Schrédinger equation
using the Comsol software and the finite element method and, the obtained
results, including energy eigenvalues and eigenfunctions, were compared
with theoretical results and findings from related research. The primary
focus of this research involved the utilization of the self-consistent Poisson-
Schrodinger equation for studying the various nanostructures, by
incorporating various impurity values, the influence of impurities on the
electronic properties of the quantum nanowire and the structure of the two
guantum spheres within the quantum wire was determined. These results
were compared with the outcomes of solving the Schrodinger equation
under limiting conditions. The results revealed that impurity effects are
substantial, whereas temperature effects within the range of low
temperatures to ambient temperature are negligible. Furthermore, variations
in the internal radii and impurity contamination significantly impact the
electronic properties of the nanostructure, and these effects can be
quantified.
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