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Understanding and prediction of band-edge energies via machine learning
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In recent years, improvements in computer performance and advances in
computational methods have made it possible to calculate band edge positions with high precision
using first-principles calculations that solve the fundamental equations of quantum mechanics. In
this study, we performed systematic first-principles calculations for about 100 oxide band-edge
positions and aimed to systematically understand the characteristics of each band-edge material
based on the obtained data. The results show that the upper valence band edge (VBM) positions of the

same oxides are widely distributed ranging about 4 eV. While the VBM is lower in boron oxides, it
is larger when the VBM is composed of Cu-3d orbitals and isolated electron pair orbitals of As and
Sh.
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