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        Abstract: 
 
 
 
 
 

 

We study the fundamental energy and charge transfer dynamics that govern light 
absorption and charge separation in zinc oxide-based dye-sensitized solar cells 
(DSSCs) as outlined section (a) of the figure. The overarching goal of this research is 
to study the relationship between structure, energetics, and dynamics in a set of 
synthetically controlled donor-acceptor dyads and triads. This presentation will outline 
studies of dispersible sensitizer/ZnO nanocrystal (NC) ensembles. Monodispersed ZnO 
NCs in the quantum-confined regime (< 6 nm in diameter), prepared by published 
methods, are used as a dispersible platform to which a variety of new sensitizers are 
attached for study using ultrafast spectroscopic techniques. Dye binding to the ZnO 
NCs is measured using static fluorescence measurements. Ultrafast spectroscopy is 
used to evaluate charge transfer rates from the dye excited state to the ZnO NC. The 
effect of NC size and the energy of the excited state of the dye will be described and is 
best understood using Marcus-Huss theory (section b of the figure).  
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