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Introduction
        Predicting structure and understanding polymorphism of compounds containing transition metal atoms relies critically on accurate representation of the potential energy landscape, which is strongly influenced by the effects of electron correlations. In this report we show how the treatment of strong electronic correlations in transition metal compounds within the framework of local density approximation (LDA) plus rotationally-invariant slave-boson (RISB) approach[1] can remedy the false preference of the density functional theory and related approaches toward tetrahedral coordination of transition metal atoms. We select 6 transition metal compounds, CrO, MnO, FeO, CoO, CoS, and CoSe, as our sample, which includes the rocksalt (cubic structure with octahedral coordination of atoms), zincblende (cubic, tetrahedral), NiAs-type (hexagonal, octahedral), and wurtzite (hexagonal, tetrahedral) structures.
Results and Discussion

Fig. 1 shows the simulation results. The blue, green, red, and cyan lines correspond to NiAs, rocksalt, wurtzite, and zincblende structures. The solid and dashed line correspond to metal and Mott insulator phase. The vertical dashed line indicates the position of experimental equilibrium volume. The experimental structures for CoS and CoSe are NiAs structure and have metallic behavior at ambient condition. For CrO, MnO, FeO, and CoO, the experimental structure is known as rocksalt at ambient condition. Besides CrO, all the oxides are known as Mott insulator. There is no experimental report for the electronic properties of CrO. Our simulation correctly predicts the correct properties for all 6 compounds with reasonable equilibrium volumes.
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Conclusions
        Our result demonstrates that the LDA+SB is an accurate method to predict the electronic structure and properties for transition metal compounds, and shows the path to extending the structure predictions into the space of strongly correlated systems.
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Fig.1: LDA+SB Energy-volume curves for CoO, CoS, CoSe, CrO, MnO, and FeO at U=13 and J=0.9. 









