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Ab-initio study of crystal ionicity and its effects on half-metallicity and structural
stability of p-electron half-metallic ferromagnets

Zayyani Motlagh Shirazi, Amir; Davatolhagh, Saeid

Department of Physics, College of sciences, Shiraz University, Shiraz 71946
Abstract

Using the ab initio method introduced earlier based on DFT for the calculation of crystal ionicity or covalency
of binary semiconductors [1], in the following the crystal ioncities of half-metallic p-electron compounds are
calculated by considering their semiconducting spin channels. It is shown that the three important criteria for
appearance of half-metallic gap in p-electron compounds, i.e. large cell volumes, significant electronegativity
difference between anion and cation, and flat valence bands, can all be combined in a single criterion, namely,
the crystal iconicity. Further it is found that although a greater crystal ionicity helps develop and widen the
half-metallic gap, it also produces more structural instability. This dichotomy makes the synthesis and
application of such compounds in spintronics challenging, if not impossible.
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