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Abstract: Tremendous progress in the cost-effective conversion of solar 
and wind energy into electrical power brings about a new challenge: the 
massive (seasonal-scale) storage of energy. We focus on using 
computational materials science, spectroscopies including ultrafast and 
synchrotron, and advances in materials chemistry, to create new catalysts 
for CO2 reduction and oxygen evolution. I will discuss recent advances 
including a new high-activity OER catalyst [1] and a low-overpotential 
CO2 reduction catalyst based on field-induced reagent concentration [2]. I 
will also touch on related materials design problems in optoelectronics, 
including the design of composite organic-inorganic materials for 
photon-to-electron [3, 4] and electron-to-photon [5, 6] conversion. 
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