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Oxygen-evolving complex (OEC) of PSII consists of four manganese ions and one calcium
ion linked by oxo (or hydroxo) bridges, i.e. Ca Mn4Os, and shows complicated interaction
change during five oxidation states (So, Si, Sz, S3, and S4) in Kok cycle as water-splitting
reaction. In series of our studies, such electronic properties have been investigated by high
accuracy MO (molecular orbital) methods. Recently, Agapie and his co-workers reported
tetranuclear heterometallic M Mn;O4 cubane species as one of model complex of OEC cluster."
Though Y(III) ion as well as Ca(Il) ion in OEC have no magnetic spins, Dy(III) as lanthanoid
elements possess 4f electrons and can contribute 3d-4f electron coupling. In Agapie's reports,
Dy Mn(IV);04 complex displays single molecule magnet (SMM) properties, while the one
electron reduced species (Dy Mn(IV)Mn(II1)O4) does not, despite the presence of a Mn(III)
center with higher spin and single-ion anisotropy. In this study, we carried out UB3LYP method
and post-HF/beyond-DFT methods to overcome limitation of hybrid-DFT methods.
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