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Developments of electronic structure theories for excited states toward the
understanding of the excitonic mechanism in organic aggregates
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While in molecular systems, there are several possible excited states, only
a handful of them play a significant role in photochemistry. In this research, we have proposed
computational methods that selectively calculate the excited states that are potentially important
for photochemical processes. This allows us to clarify the characteristics of the target chemical
reaction.
Furthermore, the wave functions obtained through these methods are utilized to construct an
effective Hamiltonian, enabling a more precise description of complex excited states. Specifically,
these methods have been developed to accurately describe electron spins, with the aim of achieving
better correspondence with experimental results by eliminating unphysical spin-contaminated states.
Building upon these results, we have also developed excited state algorithms for quantum computers,
establishing the groundwork for photochemical applications utilizing quantum devices.
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