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Advances in nanofabrication over the past few decades have enabled and encouraged the study 

of material structures with features at the scale or smaller than the electromagnetic wavelength. 

These engineered materials can exhibit a wide range of unusual optical behaviors, allowing 

unprecedented control over the propagation and behavior of light, e.g. allowing us to slow and 

confine light at the nanometer scale. I will give an overview of recent developments in our 

understanding of the ways in which thermal radiation (the familiar glow of hot objects), quantum 

fluctuation and optical interactions (the forces and interactions of light waves induced by quantum 

and material effects), and more generally, our ability to localize and control photons, can be 

dramatically modified in nanostructured media, e.g. enabling us to design materials that radiate 

millions of times more energy than blackbodies or efficiently convert light from infrared to visible 

or ultraviolet wavelengths. 
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