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Kinetics of primary processes in the organic solar cells by transient absorption
and emission spectroscopies
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We studied dye-sensitized solar cells (DSSCs) consisting of multilayered
nanocrystalline TiO2 films with sensitizer dye to achieve economical photovoltaics with high power
conversion efficiencies and better durability. The best fitting of the current-voltage curve to the

theoretical equation allowed us to evaluate the series resistor RS, which values agree well with
those derived from electrochemical impedance spectroscopy. Our results certified the validity of the
equivalent circuit employed and the individual resistances obtained from EIS.

Ultrafast electron injection favorably proceeds from photoexcited dye molecule to Ti02 for the
primary photovoltaic process in the DSSC. This electron injection should compete with other decays
such as fluorescence emission or intramolecular nonradiative transitions. We estimated the rate
constants for respective pathways from push-pull type organic dyes and compared the fluorescence
lifetimes of dyes between isolated and adsorbed species.
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