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The role of b5f Orbital in the Chemical Bonding and

Electronic Structure of Actinide Dioxide.
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Abstract

The details of the electronic structure of the perfect crystal provides a critically
important foundation for understanding the various defect states in materials. For
calculatiing of electronic structure and chemical bonding of MO2(M=Th, U, Pu) be
knowns as nuclear fuels are performed in the one-electron approximation with localized
bases(LCAO) and ab initio pseudopotential method. On the (basis) of these results we
discuss the bonding picture of each oxides ThO,, UO,, and PuO: in turn, with an
emphasis on the role of f-electrons.
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2. Ab initio pseudopotential
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7s 6p 6d 5f total
2.00 2.00 4.00
Th 0.37 | 0.20 | 1.13 | 0.14 1.84
2.00 | 4.00 12.00
O(x2) | 2.00 | 5.12 14.24
2.00 2.00 | 2.00 6.00
U 0.32 | 0.17 | 0.78 | 2.15 3.41
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O(x2) | 2.00 | 5.33 14.66
2.00 6.00 8.00
Pu 0.31 | 0.14 | 0.79 | 4.23 5.47
2.00 | 4.00 12.00
O(x2) | 2.00 | 5.31 14.62
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