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In this research project, we have developed first-principles electronic
structure calculation program code that can accurately and efficiently calculate local structures of
materials at the atomic level, and by using it, we have clarified the relation between local atomic
geometries in materials and physical and chemical properties of those materials. Local atomic
geometries of materials and the relation to their functions are quite often difficult to elucidate
experimentally, and therefore, roles played by our first-principles simulations are very important
in this field.
Specifically, we have succeeded in clarifying the atomic structures and electronic and chemical
properties of highly doped As in Si semiconductor devices, Pt single-atom catalysts supported on
graphene nanoribbon in fuel cell electrodes, Mn doped in ZnSnAs2 for diluted magnetic
semicgn?uctors, Rh doped SrTi03 for photocatalysts, X-ray induced damage in BEDT-TTF organic
materials.
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