
Master 2: International Centre for Fundamental Physics 
 

INTERNSHIP  PROPOSAL 
 

 (One page maximum) 
Laboratory name: Institut des NanoSciences de Paris 
CNRS  identification code: UMR 7588 
Internship director’surname: Agnès Maître 
e-mail: agnes.maitre@insp.upmc.fr Phone number: 01 44 27 42 17 
Web page: 
Internship location: 
 
  
Thesis possibility after internship:        YES/NO 
Funding: YES/NO       If  YES, which type of funding: 
 

Emission of single photons by a plasmonic patch antenna 

An optical antenna collects the evanescent component of the near field emission of a 
nanoemittor, and converts it to far field propagating in a specific direction.  
In our team, we realize plasmonic patch antenna coupled with nano-emittors. We want to 
improve the fluorescence properties of such nanoemittors at the individual scale and optimize 
as well the emission rate as the collection efficiency. The objective is to realize efficient single 
photon sources for application in quantum information.  
The nanoemittors are CdSe/CdS semi-conductors nanocrystals,  which are very bright and 
photostable. We couple them in patch nanoantennas (one thin film of dielectric inserted 
between a thick layer of gold and a gold patch) and collect the far field emission. Plasmons 
modes excitation and field confinement increase the emission rate by a large Purcell factor. 
In former studies, in collaboration with the LPN we have realized a directive patch 
nanoantenna including aggregates of nanocrystals, centered deterministically in the center of 
the nanostructure, in order to maximize the emitter –nanostructure coupling and achieved 
Purcell factor of the order of 80.  
We aim now to realize a nanoantenna with a single nanocrystal in order to get an antenna 
single photo source.We use a Spatial Light Modulator for generating optical vortex which will 
be used for the lithographic process. 
In this internship several orientations can be considered, depending on the interests of the 
candidates, and the progress in the experiment. The student could work on the fabrication, the 
qualification of the optical modes and of the antenna, or simulation.  
 

                                        

 

 
a) Scheme of antenna    b) radiation of the antenna and reflectometry    d) optical vortex 
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