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Signal transfer by stochastic resonance in cooperation with proton-fluctuation
and enhancement of charge-transfer in molecular materials as biological model

system
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In this study, we have developed a precise method for detecting conductance
noise in molecular materials with strongly correlated electrons, in which pi-electron-based charge
dynamics is significantly coupled with proton dynamics. We succeeded in measuring the conductance
noise generated by pi-electrons coupling with proton and ethylene group dynamics. The
Lorentzian-type noise spectrum due to the conductance fluctuation of a clear two-level state was
observed to be superimposed on the 1/f type noise spectrum. The electric polarization state with a
polar nano-region was clarified by noise spectroscopy.
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