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First-principles Calculations for Structures and Thermodynamic Properties of
y'-Fe,N Compound

YUAN Yuquan, DING Xuefeng, WU Bida, ZHANG Gaojie, YANG Ling

(School of Physics and Electronic Engineering, Sichuan University of Science & Engineering,Zigong 643000, China)

Abstract: An investigation on the structures and thermodynamic properties of y'-Fe, N is conducted using first-principles
plane-wave norm-conserving pseudopotential method of density functional theory. The results show that the calculated lattice
parameters, bulk modulus, and the elastic constants are good agreement with the experimental data and data calculated by
others. Through the quasi-harmonic Debye model, the relative lattice parameters, relative volume, the bulk modulus, ther-
mal expansion, and heat capacity under different temperatures and pressures are also successfully obtained.

Key words; density functional theory; quasi-harmonic Debye model ; thermodynamics properties





