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Orbital ordering and nonsphericity in potential
LDA + U approach to the electronic structure of nickel oxide ™

Tao Xiang-Ming  Xu Xiao-Jun Tan Ming-QiuJr
Department of Physics ~ Zhejiang University ~Hangzhou 310027 China
Received 25 March 2002  revised manuscript received 26 April 2002

Abstract
In this article the IDA + U™ and LDA + U™ methods are used to calculate the electronic properties of highly correlated
compound NiO. It is found that the top of the occupied states consists of mainly Ni 3d states with ¢,, symmetry in the minor spin
direction in LDA + U3 calculation. The occupied weight of e, component is located below 8.0 eV relative to the valence-band
edge and is also separated from the rest of the occupied valence-band by a small band gap. All these findings are in good agree-
ment with existing GW and SIC calculations for NiO. This study on NiO yields also an orbital ordering description for Ni 3d states
and as a further result leads to the conclusion that the orbital polarization and non-sphericity of potential within atomic spheres

U cal-

have essential impacts on the electronic states in antiferromagnetic AFM  NiO. Meanwhile the corresponding LDA +
culation yields a similar description with LMTO-ASA study especially on the top of valence in NiO. The result suggests that the
orbital polarization and the hybridization between O 2p and Ni 3d have essential impacts in describing the essential electronic

properties of AFM NiO.
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