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Research Interests 

 

Using the basic chemistry of photosynthesis to harvest solar energy for use by humanity 

has long been a dream of photochemists. There are many approaches to achieving this goal. In my 

study, I utilize organic chromophores and electron and energy donors and acceptors that may be 

related to those found in natural reaction centers. These moieties are linked by covalent bonds that 

replace one role of the protein matrix by controlling donor-acceptor electronic coupling.  The 

artificial photosynthetic systems absorb sunlight and use the resulting energy to carry out basic 

processes such as energy transfer, photoinduced electron transfer, and photoisomerization. Their 

design criteria are based on the principles of natural photosynthesis. The behavior of these 

molecules is studied using ultrafast laser spectroscopy, cyclic voltammetry, molecular orbital 

calculations, scanning probe microscopy, and other methods. Although such artificial reaction 

centers do not reproduce all aspects of the much more sophisticated natural reaction centers, they 

can approach the performance of the natural ones in terms of the quantum yield of charge 

separation, the fraction of photon energy conserved, and the lifetime of photoinduced charge 

separation. 
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