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3D visualization of geometries of photoinduced charge-separated states by
development of electron spin polarization imaging method

Kobori, Yasuhiro
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We have developed a novel method of “ 3D spin polarization imaging” by
which the anisotropic spin polarization is mapped to all possible magnetic field directions from the
powder-pattern time-resolved electron paramagnetic resonance (EPR) spectra to obtain geometries of
the photoinduced primary charge-separated (CS) state of quinone pre-reduced membranes of plant PSII

from spinach in frozen solution and in oriented multilayers at 77 K. For this we have observed the
primary CS states using an X-band time-resolved EPR method. From the imaging maps, we have
characterized cofactor geometries and electronic coupling of the photoinduced primary CS state. It
has been revealed that that the electronic coupling between the charges is significantly weak in the
CS state segarated by 1.5 nm, showing an importance of regulated cofactor-cofactor electronic

interaction between a vinyl substituent and an accessory chlorophyll to inhibit the energy-wasting
charge-recombination.
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