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Developments and Applications of Electronic Structure Theory for Strongly
Correlated Systems and Resonance States
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Basic electronic structure theories which describe complex electronic structures
have been developed and applied to the catalytic reactions and photofunctional molecules. Cooperating
with the state-of-the-art experimental researches, new catalysts and photofunctional molecules were
analyzed and some theoretical designs were performed. For example, we have studied the catalytic
reactions under ambient condition by metal nanoparticles, useful photophysical properties of nanocarbons
such as fullerenes and phthalocyanines, low-energy electron attachment to molecules related to the damage
of DNA, electronic process of organic solar cells, and artificial photosynthesis for water oxidation.
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