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Mathematical chemistry for controlling super-degeneracy and its application to
next-generation materials design
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We constructed a novel type of shell model based on orbital splittings and
shifts according to the shapes of polyatomic clusters. This theoretical model enables us to predict
various stable clusters and unveils a certain periodicity behind clusters. Additionally, we
succeeded in finding some super-degenerate substances, including non-tetrahedral cluster X8 and
two-dimensional ones. We are now applying a mathematical approach based on Lie algebra to a series
of super-degenerate substances.
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(CUCNtBU)4(ZnCp*)4, (CUCNtBU)4(ZnCp*)3(ZnCp)
[Chem. Commun. 50, 8681 (2014)]
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