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[ Abstract] Recently, the Awaga group at Nagoya University developed a photocell
incorporating a ionic liquid, organic semiconductor, and solid dielectric layer (MISIM
photocell). This photocell converts IR pulses to AC. They found that intensity and response
speed of the AC greatly depend on width of the layers, solvent, and dielectric. While time
dependent solvent structure around electrode surface is important for this conversion process,
the mechanism is unclear. Moreover, experimentally it is difficult to observe this short time
scale dynamics. In this report, we employed a theoretical approach by combing RISM and
SSSV method based on statistical mechanics to clear the factor of the intensity and response
speed. In our system, solvent-solvent van Hove function is sufficient to describe the dynamics
and the results indicated that the solvent permittivity and diffusion constant as static and
dynamic property determined intensity and response speed, respectively.
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Fig. 1. Schematic figure of MISIM photocell. 1, I1, and III are solvent, organic semiconductor, and solid
dielectric layer, respectively. The converting process is expressed from Stepl to Step 4. In Step 2, II and III layer
are polarized and in Step 3 I is also polarized. Q and the arrow direction indicate the direction of the charge
flowing.
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V(t) = Vox — 5(t) {Vox — Vorr} (1)

V(t) = Vorr — S(t) {Vorr — Von } (2)
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