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Plasmonic metal oxide nanocrystals
Degenerately doped metal oxide semiconductors, like ITO, exhibit 
plasmonic resonance at near and mid-infrared wavelengths tunable by 
varying their composition. Nanocrystals of many such materials have 
now been synthesized and applications are emerging that leverage the 
responsiveness of their localized surface plasmon resonance (LSPR) 
to electronic charging and discharging. For example, we are developing 
a new class of electrochromic glass that can dynamically control heat 
loads and daylighting in buildings to save energy and enhance comfort 
of building occupants. Further applications of these novel plasmonic
nanocrystals will hinge, in part, on their ability to concentrate infrared 
light into nanoscale volumes and to enhance electronic and vibrational 
state transitions via associated field enhancement effects. Through 
simulations, we have predicted high field enhancement factors 
exceeding 300x for faceted nanocrystals. Experimentally, we can 
assess the potential of plasmonic oxide nanocrystals for field 
enhancement by observing the homogeneous LSPR linewidth, which is 
inversely related to the dephasing time. We have sought to distinguish 
this intrinsic linewidth from the heterogeneous broadening that is 
always present for colloidal nanoparticles. Measuring LSPR spectra of 
individual nanocrystals by tip-enhanced synchrotron FTIR spectroscopy 
we find single nanocrystals can have linewidths less than half of the 
corresponding ensembles. Thus, the dephasing times are long and 
plasmonic oxide nanocrystals have great potential for diverse 
applications in energy. I will conclude with an outlook on how materials 
chemistry enables the tuning of LSPR properties by design.
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