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Control of Proton Conductivity by Vibrational Level Modulation
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Upon placing molecules in a cavity vacuum field, strong coupling states are
formed. In particular, it has been proposed that even under dark conditions, the dynamics of
chemical reactions can be modulated by intervening vacuum field. In this study, we focus on the
control of ionic conductivity based on the control of hydration dynamics under vibrational strong
coupling. Infrared spectroscopic measurements of water in the resonator revealed that the spectra
originated from the polariton state and that the coupling strength exceeds 0.1, indicating an
ultra-strong coupling state. Furthermore, we found that the ionic conductivity is particularly
enhanced in the state where proton conduction and hydration network dynamics are induced, and we
found itonic conduction control by polariton formation.
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