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Observation of intermolecular vibrations of artificial photosynthetic materials
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Abstract
The metal complexes [Ru'(bpy)s](PFs)2 (RuH) and [Os'"(bpy(CHs)2)3](PFs)2 (OsMe), which are two of
artificial photosynthetic substances, have different quantum efficiencies (QEs) despite having similar
structure. The origin of the difference has not been revealed yet, so we suspect that the difference in the
distance between the metal complex and a reducing molecule may be one of the reasons for the different QEs.
Then, we observed an intermolecular oscillation mode between RuH/OsMe and a reducing molecule BIH
using a THz-ATR method and revealed that the distance between OsMe and BIH is 6.6 times longer or more
than that between RuH and BIH. The difference is concluded to be one of reasons for the difference of QEs.
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