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Abstract:  Coherent Interaction of Light with Individual Molecules 

Interaction of light and matter at the nanometer scale lies at the heart of elementary optical 
processes such as absorption, emission or scattering. Over the past two decades, we have 
realized a series of experiments to investigate the coupling of single photons, single molecules 
and single plasmonic nanoparticles, with a particular emphasis on coherent interactions. In this 
presentation, I discuss the work that has led to the scattering of light from single molecules with 
near unity efficiency, strong coupling in a microcavity, and interference of light scattered from 
two individual molecules on a chip. Furthermore, I report on the use of interferometric scattering 
microscopy for label-free detection of single proteins and three-dimensional imaging and tracking 
of biological nanoparticles and nanostructures such as vesicles, viruses, microtubules, or the 
endoplasmic reticulum in live cells.  

 


