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Systems for light-driven fuels and 
electricity production must be robust 
assemblies that collect light energy, 
separate charge, and transport charge 
to catalysts or electrodes. The primary 
goal of our research in this field is to 
understand the fundamental principles 
needed to carry out these functions 
within an integrated system. These 
principles include how to promote and 
control: 1) energy capture, light-driven 
charge separation, and long-range 
directional charge transport; 2) cou-
pling of charges to multi-electron 
catalysts for fuel synthesis and 
electrodes for charge collection; and 3) 
self-assembly of molecules into 
materials for scalable, low-cost 
processing from the nanoscale to the 
macroscale. The central scientific 
challenge is to develop small, 
functional building blocks, which also 
have the appropriate molecular recog-
nition properties to facilitate self-as-
sembly of a functional solar energy 
conversion system.
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