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Systematic Understanding and Prediction of Band Edge Positions based on Large-scale
Computation

Yu Kumagai
Institute of Innovative Research, Tokyo Institute of Technology
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We have developed several programs to perform systematic calculations of the band edge
positions of non-metallic materials, which have strong influence on various materials
properties such as surface reactions (e.g., catalysts and photocatalysts) and interface
electronic structures (e.g., band offsets). As an application, we systematically calculated the
band edge positions of oxides. As a result, it is found that our calculations reproduce the
experimental band gap with good accuracy. The valence band maxima of the oxides are
found to have a wide range of 4 eV, depending on the orbital structure of the valence band.
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