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Quantum Photoelectrochemistry of Nanostructured Materials
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Theoretical studies of nanostructured materials for emerging solar energy conversion
applications that include both photovoltaic technologies and artificial photosynthesis are
presented. Computational modelling of photoinduced processes in light-harvesting mo-
lecular systems, as well as electronic properties of nanostructured semiconductor mate-
rials will be discussed. Progress towards improved control of interfacial electron transfer
processes through a combination of theoretical predictions and experimental activities is
illustrated with recent examples using chromophores linked to nanostructured semicon-
ductor substrates via dedicated spacer units. Our theoretical investigations are based on
atomistic first principles calculations, with emphasis on density functional theory (DFT)
based methods, and the computational work is conducted in close collaboration with ex-
perimental groups that span from synthesis to characterization.
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