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The efficiency of dye sensitized solar cells mayirbproved by using a photo-cathode based
on a p-type semi-conductor in addition to the vegitimized photo-anode. The main limitation
of such tandem cells is the low photocurrent in pheto-cathode, due to the fact that the
kinetics of charge injection, charge recombinaaod dye regeneration are not well adjusted.
A better understanding of how the sensitizer'scétme influences these dynamics is therefore
needed. With this in mind, we have undertaken aystof a novel organic dye with a
donor/acceptor-bridged structure based on naphthalirftidend triphenylamine moietiéd,
suitable for photocathode sensitization. We havestigated its photodynamics in solution by
time-resolved fluorescence spectroscopy from thie fihe ns timescale using two different
detection techniques; fluorescence upconversiortiarecorrelated single photon counting.
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Figure 1. a) Structure and b) Time-resolved fluoeese spectra in DMF of the dye studied.

We found that the excitation of the first* state leads to a branching between an intramtdecu
charge transfer state (ICT), with an efficient madiative relaxation pathr (< 100 ps), and a
less charged state which lifetime is on the nsdoake. The branching ratio depends on the
solvent polarity. Moving to mesoporous oxides fijnvghich cannot be considered as a
homogenous environment and are optically denseisea setup based on reflexion geometry.
This allows fluorescence studies of opaque andesoa surfaces with femtosecond time
resolution, ideal for the study of the fast dynasmiovolved in model solar cells.
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