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It is important to understand the theories ?overning the structural and
electronic properties in structural materials in order to effectively control these properties. In
this project, we focused mainly on (1) iron and steel, (2) Ti alloys, (3) M? alloys, and (4) Ni
alloys. We performed multi scale simulation based on first principles calculations. To overcome some
shortcomings of conventional methods, we introduced new methodologies such as "partial occupation
model™ and "super-ion morphology"” to analyze properties with higher accurately. To estimate
thermodynamic properties, we introduced the potential renormalization method and perform Monte Carlo
simulation, which is a "multi scale simulation™ based on first principles calculations. Results
were compared with experimental data obtained by TEM and HAXPES etc.
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