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I will show that composite photo-catalysts combing plasmonic metallic nano-particles of
noble metals (Au or Ag) and semiconductor nanostructures (for example TiO2) exhibit
significantly improved photo-chemical activity compared to conventional photo-catalytic
materials.[1] The critical feature of these composite photo-catalyst is that they couple excellent
optical extinction properties of shaped metallic nanostructures (Au or Ag), manifested in the
formation of surface plasmons in response to a UV-vis photon flux, and photo-catalytic potential
of semiconductors, therefore enabling more efficient conversion of solar flux into electron/hole
pairs. The advantage of the composite photo-catalysts will be discussed in the context of photocatalytic conversion of solar energy into chemical energy of solar fuels by photo-electrochemical splitting of water to form H2 and O2. I will illustrate how plasmonic metallic
nanostructures can concurrently use low intensity visible light and thermal stimuli to drive
catalytic reactions at lower temperature than their conventional counterparts that use only
thermal stimuli. The results open avenues towards the design of more energy efficient and robust
catalytic processes. The experimental findings will be supported by molecular models, developed
using first principles approaches, for the photo-chemical transformations on plasmonic
nanostructures.
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