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Titre du stage / internship title: Enhancement of optical activity in metallic nanostructures for the 
detection of biomolecules 
Résumé / summary 
 
The enhancement of the optical properties associated with localized surface plasmon resonances in metallic nano-
objects find numerous applications in nanophotonics. In particular, it has been shown that resonators exhibiting optical 
activity may be used to concentrate a chiral local field. This property may be used to exacerbate the sensitivity of 
detectors to biomolecules based on the measurement of circular dichroism.  
Circular dichroism is defined as the reflectivity difference between right and left circular polarizations. We have 
already observed this effect in arrays of U-shaped plasmonic resonators. We are now aiming at extending this effect to 
achiral resonators and detect chiral biomolecules.  
 
Project : During the internship, we want to monitor the absorption of chiral 
molecules using polarized measurements in liquid environment. The molecules 
used are photosynthetic Light Harvesting Complexes that are found in plants or 
bacteria. They are interacting strongly with light and exhibit chiral absorption 
bands in the visible that can be coupled to plasmon resonances. The 
metasurfaces consisting in arrays of plasmonic resonators will be realized in the 
clean room of the INSP. We will develop the measurement in liquid a liquid 
cell that will be adapted to our home-made micro-polarimeter. Optical 
measurements will be then performed for different surface functionalization of 
the plasmonic resonators and different concentration of biomolecules in the 
liquid above the metasurface. The aim is to establish the relation between the 
polarimetric properties of the metasurface and the surface coverage of biomolecules. The work will consist in designing 
resonators (numerical simulation), realizing them using e-beam lithography techniques and adapting the 
micropolarimeter setup to measurements in liquid environment.  
This internship can be continued in a PhD thesis work where the understanding of the electromagnetic nearfield 
properties will be used to exacerbate the sensitivity of polarimetric measurements to the handedness of chiral 
biomolecules 
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Ce stage pourra-t-il se prolonger en thèse ? Possibility of a PhD ? : Oui 
Si oui, financement de thèse envisagé/ financial support for the PhD: ED 
 

 

 
 


