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Abstract: In this project, we investigate the properties of Ga,Os-based quantum structure with the aim of improving
hole conductivity in the oxide. Ga,Ozis a promising material for electronic and optoelectronic applications due to its ultra-
wide band gap and high breakdown voltage. However, its low hole mobility and concentration limit its performance in
some applications. Recent studies have shown that Ga,Os3 thin films can exhibit surface p-type conductivity under certain
growth conditions. In this work, we use the finite-element method to model the electronic properties of Ga,O3 quantum
well with triangular potential barrier. Our results provide insights into the design and optimization of Ga»Os-based
quantum structures for improved hole conductivity in the oxide.

1. Introduction:

Gallium oxide is a ultra-wide band gap semiconductor material that has attracted increasing attention for
its potential use in electronic and optoelectronic devices due to its high breakdown voltage and optical
transparency in the visible to ultraviolet region. However, its low hole mobility and concentration limit its
performance in certain applications. Recently, surface p-type conductivity has been observed in Ga;Os thin
films grown under specific conditions, which provides a promising pathway to improve its hole
conductivity[1,2].

In this project, we use the finite-element method to model the electronic properties of Ga,Os-based
guantum structures with triangular confinement potential. The triangular potential well is a widely adopted
geometry due to its similarity to the potential profile observed in quantum heterojunctions, for instance the
modulation-doped AlGaAs-GaAs heterojunction, for electrons confined within GaAs[3]. Our investigation
aims to understand the impact of this confinement potential on the electronic structure of Ga,Os-based quantum
structures, and how it can be optimized to enhance their hole-concentration and mobility.

In our study, we solved the Schrddinger equation with triangular potential using the WKB (Wentzel-
Kramers-Brillouin) approximation, which is a method used to obtain approximate solutions to quantum
mechanical problems [4]. Additionally, we developed a finite-element method to tackle the triangular barrier
with a finite wall, which is a more challenging problem. Additional, we take into account the presence of
impurities, which are known to affect the electronic properties of semiconductor materials.

By employing these methods, we were able to gain insights into the electronic properties of quantum
structures with triangular confinement potentials. Our findings can guide the experimental efforts towards
developing high-performance electronic and optoelectronic devices based on Ga;Os.
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