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Surface plasmon resonators can drastically redistribute incident light over different output wave vectors 

and polarizations. They have thus been proposed to control scattering as well as radiation patterns of single 

fluorophores. In addition to presenting strongly directional radiation patterns, plasmonic nano-antennas also can 

impart nontrivial polarization and phase signatures, imprinting spin and orbital angular momentum features on the 

emitted light. I present Fourier polarimetry as a new tool to completely characterize the angle-dependent 

polarization-resolved scattering and emission of single nanostructures.  

To measure both the wave vector distribution and the polarization state of scattered and emitted light, our 

setup combines a Fourier microscope and a polarimeter. The Fourier microscope uses back focal plane imaging of 

light collected by a microscope objective onto a CCD camera and includes a spatial filter to ensure that only light 

from a single antenna is collected. The objective of our polarization measurements is to determine the Stokes 

parameters S0, S1, S2, and S3 that fully describe the polarization state of the measured light, for each wave vector. 

To this end, we use a rotating plate polarimeter composed by a quarter wave plate (QWP) and a linear polarizer 

(LP). Taking six CCD images suffices to find the Stokes parameters, and thereby the full polarization ellipse for 

scattered light, as well as the degree of (linear and circular) polarization, which is a measure of coherence. To 

showcase the method I present three experiments. First, we measured scattering from plasmonic bullseye antennas 

[1], which are known to beam light efficiently. We find a very rich structure in the angular-dependent polarization 

state of the scattered light, including complete conversion of input polarization from linear to circular and from 

one helicity to another. Next, I present a fluorescence experiment [2] that shows that Fourier polarimetry allows 

determining the emitter-antenna coupling strength through the degree of polarization imparted by the antenna. 

Finally, I show that such polarimetry can also be implemented in cathodoluminescence imaging (see Figure). In 

this technique, a structure is excited with ~ 5nm resolution by the electron beam of a scanning electron microscope, 

and emission is collected using a parabolic collector mirror. Polarimetry allows to disentangle incoherent and 

coherent emission phenomena (i.e., luminescence versus transition radiation), and one can once again completely 

map the polarization ellipse for each wave vector in the radiation patterns [3]. This set of new nanoscopy tools has 

the potential to give unprecedented insight in the physics of nano-antennas, in particular into the physics of 

chirality, and spin-orbit coupling.  
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