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Time-resolved X-ray photoelectron spectroscoEy (TRXPS) is a powerful tool to
elemental-selectively pursuit excited carriers on solid surfaces. The present study focuses on
organic photovoltaics (PV), quantum-dot PV, and ferroelectric PV, and photoexcited carrier dynamics
has been examined with real time measurements by TRXPS. Carrier dynamics in these PVs can be
consistently understood based on the compositions, structures, dimensions (sizes), as well as
electronic structures of the PVs. Furthermore, elongation of the excited carrier lifetimes has been
successful by controlling the potential profile utilizing spontaneous polarization in the
ferroelectric PV. Our results will be useful for designing novel PVs with a high light-electricity
conversion efficiency.
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Fig. 1: C 1s spectra of CuPc/Ceo/TiO2(110) with
and without the pump laser irradiation.
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Fig. 2: An energy diagram of CuPc/Ceo/TiO2(110)
and possible excitation-charge transfer processes.
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