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Analysis of chemical bonding in actinide compounds based on relativistic quantum
chemistry
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Since actinide compounds are heavy systems, it is required to perform
calculations that incorporate relativistic effects such as spin-orbit (SO) interactions. In this
study, we developed a program to carry out the analysis of chemical bonds with reliable accuracy,
taking SO effects into account. Using this program, we analyzed the chemical bonds of U02(2+) and
UN2 molecules and showed that these molecules form a triple bond between U-O and U-N even in the
bent structure. Our accurate calculations at the relativistic CCSD(T) level indicate that the bent
conformations of U02(2+) and UN2 molecules are relatively stable compared to the predictions using
the less accurate Hartree-Fock method reported in previous studies.
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