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Development of QW/MM hybrid method for strongly correlated systems and its applicati
ons to reaction centers of bioenzyemes
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In 2011, the structure of the the water oxydation reaction center of photosystem I
I is presented. We performed calculations with using their X-ray structure and published the results of e
lectronic ans spin structures of their structure, in which we examined all possible oxidation states with
all possible spin structures. To our knowledge, this is the first paper on computational results of the M
n clusters of photosystem Il. Subsequently, we examined natural orbitals and geometrg changes to propose
the possible reaction mechanisms to oxidize the water molecules. On the other side, because there is slig
ht contradiction between calculational results and experimental results, we examined functional dependency
of the description of magnetism of Mn complexes with constructing original test sets of Mn complexes. We
also examined noncollinear magnetism of Mn clusters and proposed a QM/MM boundary guideline based on line
ar response function of spin density.
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