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In initial events of the photosynthesis by higher plants, the photosystem II (PSII) generates photoinduced
primary charge—separation (CS) state composed of reduced pheophytin (Pheop; ™) and oxidized special
pair (P™) in chlorophylls a (Chla) Ppi/Pp> in the D1/D2 heterodimer, ultimately leading to the water
oxidation at the oxygen—evolving MnsCaOs cluster by P** with the very high quantum yield. Similar to
the natural photosynthesis, the primary CS plays a crucial role on the organic solar cells (OCS)
employing blend thin films composed of two kinds of organic semiconductors for the photoactive layer.
However, molecular mechanisms of the efficient primary charge-generations and conductions are poorly
understood. We herein introduce our novel developments of transient electron spin polarization imaging
(ESPI) method based upon the electron paramagnetic resonance measurements to precisely obtain image
views of the molecular geometries and motions of the primary CS states in the plant PSII and in the
bulk-heterojunction interfaces of the photoactive layer of OCS using spin anisotropies in the transient

CS states.
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