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For correlated systems, typically containing atom(s) with open d or f orbital, conventional ab initio band theory, the local density approximation (LDA), often fails to provide a correct ground state due to lack of consideration of correlation effects. We will present effects of Coulomb correlations in a few selected transition metal oxides, which have been investigated by a correlated band theory LDA+U including correlations due to intra-atomic Coulomb repulsion U.
First, in the peculiar NaxCoO2 system, which is superconducting when hydrated, applying U leads to a charge disproportionation transition (for example, at x=0.5, 2Co3.5+→ Co3+ + Co4+) at a moderate critical U. Another unexpected result was obtained in metallic LaNiO2, which is isovalent and isostructural with the parent material of high Tc cuprate CaCuO2 . Increase of U on the Ni site is found to lead to a novel correlated state: a singlet state having antialigned d(x2-y2) and d(3z2-r2) spins on each magnetic Ni ion. Third, in Sr2CoO4 having two different moments of 1.8 and 1 (in μB /Co) experimentally reported, a metal (M=1.95 μB) to half metal (M=1 μB) transition occurs at a critical value Uc=2.5 eV, similar with our fixed spin moment studies
. 
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