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First-principles study of the electronic structure
and optical properties of UO, ~

Chen Qiu-Yun" Lai Xin-Chun Wang Xiao-Ying Zhang Yong-Bin Tan Shi-Yong
( National Key Laboratory for Surface Physics and Chemistry, Mianyang 621907, China)
(Received 22 August 2009 ; revised manuscript received 4 November 2009 )

Abstract
The electronic structure and optical properties of UO, are investigated using the first principles density functional
method within local-spin density approximation (LSDA) , and the Coulomb correlation energy ( U) is used to calculate the
lattice constant, energy band structure and optical properties of UO,. The calculated lattice constant is 5.40 A, and the
band gap is 1.82 eV. We succeeded in predicting the correct anti-ferromagnetic insulating ground state of uranium
dioxide. By analyzing the energy structure and dielectric function, we find that in uranium ions the 6d band splits into two

sub-bands, which is in agreement with experimental results.

Keywords: local-spin density approximation + U, UO,, optical properties, electronic structure
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