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Theoretical investigation of surface chemical reaction in high temperature
materials
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The purpose of this project is to control processing of materials
development such as high-temperature oxidation and to contribute to appropriate selection of
materials and its life prediction for heat-resistant materials. For the purpose, we theoretically
elucidated the initial mechanisms of surface chemical reactions of heat-resistant materials such as
titanium (Ti) alloys from the atomic and electronic levels by first-principles calculations based on

density functional theory (DFT) and other methods. the main results obtained in the project are (1)
systematic analysis of the effect of alloying elements on Ti surface oxidation, and (2) electronic

structure analysis of light-element-doped titanium oxide (anatase) by all-electron GW calculations,

and extension of this method to electronic excitation dynamics simulations.
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