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We could successfully clarify what is the origin of the recombination processes in dye-sensitized
solar cells. This was made by the transient absorption method with multiple appropriate wavelengths
and the newly developed transient grating method. From these techniques, we could distinguish the
recombination processes due to the sensitizer or electrolyte in the liquid. We established the
methodology to optimize the solar cells by minimizing the recombination processes.

We optimized various types of the solar cells by obtaining the information on the recombination;
Dye-sensitized solar cells with cobalt redox was improved in efficiency by the control of the interaction
between ruthenium dyes and cobalt redox; Perovskite solar cells were optimized by control of the energy
levels of the perovskite layer; Dye—sensitized solar cel s using organic dyes were improved inefficiency
by applying a long alkyl-chain in the dye; Quantum-dot sensitized solar cells were improved by a
passivation, reducing the recombination processes; A dependence on the crystal surface was clarified
by using the mode| system of the dye—-sensitized solar cells, using a single crystalline titanium oxide.
There results indicate that the reduction of the recombination process plays a crucial role for
improvement of the sensitized-solar cells




