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Dye-sensitized solar cells (DSCs) inherently possess lateral nonuniformity of photovoltaic properties and interfacial
photoconversion kinetics, as a variety of adsorption densities, binding states, and aggregation formation of adsorbed
dye molecules exist at semiconductor/dye/electrolyte interfaces. In this manuscript, we report the development and
potential of a new laser-scanning photocurrent microscopy (LSCM) system, which has approximately 10-fold higher
lateral resolution than LSCM used in past studies. We applied our novel LSCM system to ruthenium-based DSCs
having a cover glass photoanode. Through this method, we revealed the distributions and correlations of several
important parameters (i.e., short-circuit current density, open-circuit voltage, charge-collection efficiency, dye
adsorption number, and dye regeneration rate constant) for the first time. We determined that there was a negative
correlation between the dye adsorption number and regeneration rate constant, thus providing a new aspect pertaining

to dye regeneration Kinetics.




