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Development of an electron correlation theory for excited states of molecular
aggregates
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To understand the underlying principle of the efficient electronic functions
of molecularly assembled systems based on the micro-level information such as molecular structures
and molecular orientations, molecular theories were developed. Specifically, an electronic-structure

theory suited to the excited states of molecular aggregates describing inter-molecular quantum
entanglement, inspired by the density matrix renormalization group method for describing
intra-molecular quantum entanglement that we have been developing, was developed. The method enables
qguantitative theoretical analysis of elementary processes in complex excited states involving
multiple molecules such as exciton transfer, singlet fission, and charge separation.
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