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Developments and applications of novel electronic structure theories for
degenerate systems with an accurate description of spin
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Quantum entanglement plays a significant role in chemical reactions that
involve chemical bond breakings, as well as in the electronic structures of transition metal
complexes that are often found as catalysts. Reliable simulations of such systems are important but
usually require high-cost computational methods.

In this study, | proposed several novel approaches that make use of the electronic spin symmetry,
which is a vital property that an electronic wave function ought to possess. This turned out to
allow one to describe quantum entanglement with low computational costs. The proposed methods were
applied to the potential curves of several difficult molecules and transition metal complexes, and
were shown to efficiently provide results of similar accuracy to high-cost conventional methods.
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