(®)
2013 2014

First-principles-based statistical thermodynamics simulation on multicomponent
alloys including interfaces

Yuge, Koretaka

3,200,000

We develop theoretical approaches based on first-principles calculation, which
leads to accurate and efficient prediction of thermodynamic stability for multicomponent alloys including
interface. First, we successfully develop generalized Ising Hamiltonian that can accurately predict
internal energy for interfaces, where long-range strain effects due to difference in lattice parameters
can be reasonably included: Our proposed Hamiltonian successfully overcome the problem in existing Ising
models that cannot treat the long-range strain effects, leading to essential singularity at Gamma-point
in Fourier-transformed interactions. We also develop a theoretical approach, which can predict
macroscopic physical properties for bulk including interface, using information only about specially
selected microscopic states established from the crystal lattice: This will enable efficient and
systematic prediction of thermodynamic stability for interfaces based on first-principles calculation.
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