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Measurement and Theoretical Analysis on Nonequilibrium lon Transport Phenomena
Using Distance-Changeable Conical Electrodes

KAWANO, Satoyuki
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In this study, ion transport phenomena in micro-gaps are measured using an
electrode pair which enables to change the distance less than 100 nm. By using a truncated conical
electrode pair, whose gold coated surfaces have the taper angle of 5 degrees, we can continuously control
the electrode distance with 87 nm resolution and measure ion transport phenomena in micro-gaps more than
1 pm. As a result, it is found that increases in the electrolyte concentration and/or electrode distance
cause to extend the response time of non-equilibrium ionic current. The electrolyte concentration and
electrode distance are related to the number of ions between the electrodes and the ions exposed to weak
electric fields take long time to reach another equilibrium condition. This point measured by our
experiments is also confirmed by the theoretical analysis.
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