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Quantum design for novel optical functional materials composed of open-shell
molecules

Kishi, Ryohei
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The aim of this study is to establish quantum design guidelines for novel
optical macromaterials composed of open-shell molecules, and to develop theoretical, computational
and analytical methods to deal with them. The electronic states of molecular assemblies are
expressed in terms of physical parameters related to the constituent molecular species, and the
dominant factors of intramolecular structural/intermolecular interactions that control the
electronic states and optical response properties at the assembly level are clarified by utilizing
the model Hamiltonian approach. Then, the design guidelines for 1t -stacking assembly systems of
open-shell molecules are investigated. It is found that the orbital expansion effect of each
molecule is important for controlling the charge distribution in the Tt -stacking assembly systenm,
and the diradical character of the subsystem is important for controlling the HOMO-LUMO gap, which
are useful for the design of novel functional macromaterials.
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