
   
 

Advanced imaging 

Within this research activity, the development and optimization of non-conventionnal 
techniques for polarimetric imaging (spectro-polarimetric imaging, microwave-photonics imaging …) 
and ballistic photon imaging through diffusive media provide tools to better understand light-matter 
interaction. These research activities are also studied in terms of biomedical applications in 
collaboration with biologists, in particular for unconventional biological microscopy. This research 
field falls within the dynamics of the “Images & Réseaux “ (Images & Networks) international 
competitiveness cluster. 

 

http://foton.cnrs.fr/v2016/IMG/pdf/advanced_imaging_non_conventional_techniques.pdf 

Polarimetric imaging at the speckle grain scale 

This academic work aims at a better understanding of light depolarization effects at the scale 
of a speckle grain, on a speckle pattern highly-resolved in polarization. Indeed, the depolarization 
mecanisms ocurring during surface or volume scattering are to date well understood and modeled 
when one considers ensemble effects (wide spectrum, high numerical aperture of the imaging 
system,…). Contrarily, when these conditions are no more fullfilled, the notion of depolarization must 
be used carefully : for instance, even on a temporally frozen disorder, the polarimetric properties 
measured on a sample can dramatically vary with the geometry of the imaging system. 

We therefore developed a reliable experimental setup, cleared of all experimental biases, in 
order to explore the (deterministic) repartition of the polarization state of light in a speckle pattern 
fixed in time, at a scale much lower than the size of a speckle grain (i.e., one spatial coherence area of 
the interference pattern). With this setup, it has been possible to obtain for the first time a mapping 
of the polarization states of light at a speckle grain scale, and study the spatial distribution of the light 
Jones vector over a few adjacent speckle grains [Pou11]. Current works aim at automating the 
experiment with liquid-crystal based polarization analyzer specifically developed for this setup. 
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Fig. 4: The experimental setup designed (a) allows one to carry out a thorough polarimetric analysis (Stokes 

vector) of a highly resolved speckle pattern (b) and thus observe the transition of polarization states between two 

adjacent speckle grains (c). 
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http://foton.cnrs.fr/v2016/IMG/pdf/advanced_imaging_real-time_ballistic_photons.pdf 

http://foton.cnrs.fr/v2016/IMG/pdf/advanced_imaging_biophotonic_imaging.pdf 
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