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Theory of phase equilibria and stability in k-space
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By combining Cluster Variation Method with electronic structure total energy
calculations, first-principles calculation of phase equilibria, spinodal ordering loci and diffuse
intensity spectra are achieved for Fe-Pt and Fe-Ni systems. From the analysis of the relative position
between phase boundary and spinodal ordering locus, It found that disorder-L10 transition in the vicinity
of 50at% of Fe-Ni is of the first order in the low concentration (Ni) region and of the second order in
the high concentration. Furthermore, Invar like behavior of the Coefficient of Thermal Expansion is
revealed around the typical Invar composition and this is interpreted in terms of atomic configuration
effects. Continuous Displacement Cluster Variation Method enabled one to calculate atomic displacement
for a fcc system and diffuse intensity due to the local atomic displacement is obtained.
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