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Characterizing and imaging nanoparticles with surface plasmon polaritons
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Surface Plasmon Polaritons (SPPs) are surface waves bound and propagating on a metal-dielectric interface. They are widely 
used for sensing purposes, such as investigating bio-molecular interactions and for medical diagnostics. Recently though, 

it was shown that SPP waves can, not only detect, but actually image in real-time single isolated sub-wavelength nanoparticles 
diluted in liquid solutions. This real-time imaging technique has the potential to replace standard probe methods, such as 
Scanning Tunnelling Microscope (STM) and Atomic Force Microscope (AFM), since it is both not perturbative and label-free. 
A theoretical model was developed that explains the image formation using SPPs. It was found that the diffraction caused by 
the nanoparticle, locally decouples the SPP-wave from the metal-dielectric interface. Hence, a local increase to the reflected 
beams’s intensity emerges (i.e., the plasmonic image of the nanoparticle). Using our theoretical model, the characteristics of the 
plasmonic image in both the near- and far-field regions was quantified and hence the nanoparticles were characterized from 
their plasmonic image.
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