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The principal investigator is studying the phase stabilization mechanism of
alloys and compounds by evaluating electronic properties like itinerant valence electron
concentration e/a in the context of first-principle electronic structure calculations. However, the
approach above is developed in the reciprocal space and, thus, prevents us to evaluate the spatial
distribution of valence electrons. The present research aims at calculating both charge distribution

in real space and electronic properties in the reciprocal space for various compounds. This
hopefully allows us to provide indispensable information about electrochemical effects, i.e.,
covalency and ionicity on top of metallicity. Our goal is to establish the basis on the interplay of
these three bonding types in various binary compounds such as Zintl compounds and transition
metal-Group XVI elements (S, Se, etc.), in which both e/a and charge transfer play a significant
role in the van Arkel-Ketelaar triangle map.
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