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Calculations of lattice stabilities of elemental Mg from electronic structuresin first
principles
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Abstract: The correction of transition data and reassessment of the parameters of Gibbs energy of elemental Mg were
performed with the least-square method and the results agree more accurately with JANAF data than those of SGTE
database. At the same time, the | attice stability parameters obtained by CALPHAD method in SGTE database were
extrapolated to 0 K, and these results were compared with those of total energy plane wave pseudopotential method in first
principles. It is found that the result of first principles agrees completely with that of SGTE, AGPCSheP> pGfec-hcp>
Besides, it is found that the results of lattice constants and atomic volumes of hcp-, fce- and bee-Mg calculated by total
energy plane wave pseudopotential method are much larger than experimental data and those of projector augmented wave
method in first principles. The contrary case occursin total energy. And part of s state electrons in atoms were changed into




p state electronsin crystals to form stronger chemical bonding.
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