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The group Nanostructures and Optics at INSP studies light emission and propagation at 

the nanoscale : fluorescent nano-sources, emission control by photonic crystals of nano-
antennas, chirality of fluorophores and antennas, bio-inspired photonic crystals etc Among our 
interests, semi-conductor nanoparticles are very bright, stable and versatile light sources with 
more and more applications in bio-imaging, lighting and TV displays, and possibly for 
photovoltaics. When a single nanoparticle is examined by fluorescence microscopy, its emission 
often displays purely quantum-optical properties such as single photon emission (photons are 
emitted one by one) which can be used for quantum information. 

 
While detection of a single light nano-source reveals many properties which would 

otherwise be hidden by ensemble averaging, many applications use light sources packed in a 
dense layer. It is becoming more and more clear that such a system behaves differently from 
single isolated emitters because of interactions, charge transport and energy diffusion between 
neighboring particles. By using adequate nanoparticles solvent and ligands, the group of B. 
Abécassis in ENS Lyon has managed to assemble linear chains of hundreds semiconductor 
nanoplatelets (fig. 1(a-b)). This provides us a model system for analyzing the interaction and 
collective behavior of stacked nanoparticles.  

 

 
Figure 1 : (a) STEM image of single CdSe nanoplatelets and  (b) TEM image of stacked 
nanoplatelets  [S. Jana et al., Science Advances 2017]. (c) Schematic and experimental 

demonstration of FRET between platelets. 
 



 
 
 
Figure 1(c) shows a preliminary result obtained in our group on such systems : a laser 

beam is focused onto one end of the nanoplatelets chain, and light emission is detected from 
a large portion of the chain. Indeed, energy propagates along the chain by FRET (Förster 
resonant energy transfer), a near-field dipole-dipole interaction. A diffusion equation model of 
this system gives a FRET time of 3 ps and a propagation length of around 150 nm, in good 
agreement with our observation. The topic of the internship will be to continue these 
observations by analyzing how the luminescence dynamics and possibly quantum-optical 
properties (single-photon emission) are modified by FRET. 
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Techniques/methods in use:  Photoluminescence microscopy, spectroscopy, polarization 
analysis, single-photon detection    
Applicant skills:  Motivation for experimental work, organization, careful treatment of results, 
basic knowledge in optics 
 
Internship supervisor : Laurent COOLEN, laurent.coolen@insp.jussieu.fr 
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Internship location:    Jussieu, 22-32-519 
 
Possibility for a Doctoral thesis: Yes (application to Ecole doctorale) 
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