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Large effects of subtle electronic correlations on the energetics of
vacancies in alpha-Fe PASCAL DELANGE, Centre de Physique Thorique, Ecole
Polytechnique, France, THOMAS AYRAL, Institut de Physique Thorique, CEA,
France, SERGEI SIMAK, Department of Physics, Chemistry and Biology, Linkping
University, Sweden, MICHEL FERRERQO, Centre de Physique Thorique, Ecole
Polytechnique, France, OLIVIER PARCOLLET, Institut de Physique Thorique,
CEA, France, SILKE BIERMANN, LEONID POUROVSKII, Centre de Physique
Thorique, Ecole Polytechnique, France — We apply an ab initio theoretical
framework combining the density functional and dynamical mean field theories
(DFT4+DMFT) to study the effect of electronic Coulomb correlations on the va-
cancy formation energy if paramagnetic alphe-Fe. The calculated value using differ-
ent implementations of DFT are compared, and we show that the formation energy
is substantially lower than in standard density-functional calculations and in excel-
lent agreement with experiment. The reduction is caused by an enhancement of
electronic correlations at the nearest neighbors of the vacancy. This effect is ex-
plained by subtle changes in the corresponding spectral function of the d-electrons,
and is linked to the reduction of coordination on these atoms. The local lattice re-
laxations around the vacancy are substantially increased by many-body effects, and
must be consistently calculated within DFT+DMFT to obtain a consistent vacancy
formation energy.
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