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The phocos group in INSP has started a research program devoted to the study of a new class of semiconducting 

nano-emitters: Caesium-lead-halide Perovskites NanoCrystals (CPNCs). CPNCs were discovered a few years ago 
only and currently attract a considerable attention due to combined advantages [1-2]: low cost production 
through colloidal synthesis, and outstanding optoelectronic properties (high emission yield and quantum source 
behaviour at ambient temperature, default tolerant band structure...). CPNCs immediately seriously challenged 
"conventional" II/VI semiconductor based nanocrystals that have however been continuously optimized and have 
monopolized the attention of researchers over the last twenty years. As an emerging material CPNCs have been 
considered in application research first (led and lasers for instance). It is now obvious that CPNCs innovative 
composition and structure also call for fundamental studies that would enable to fully master the properties and 
initiate the design of the next perovskite generation. 

Hence the PhD program aims to address fundamental issues at the heart of CPNCs optoelectronics and related 
to the elementary excitations (excitons): structure of the band-edge excitons (that is currently widely debated), 
light-matter coupling strength, magneto-optical manipulations, optical gain dynamics etc. The work will come as a 
development of the studies conducted in the group [3-6]. Experiments will be carried out in systems having 
different dimensionalities (dots, wires, platelets) by varying (i) the confinement level, (ii) the shape anisotropy 
and, (iii) the chemical composition or exploring different environmental conditions. Whether required, studies will 
be performed at the single nanocrystal level to get rid of inhomogeneous effects. A major attention will be paid to 
the implementation of a single crystal-based platform enabling single photon emission or entangled photons 
production. First attempts of photonic coupling between CPNCs and nanostructures (nanoguides, photonic 
bandgap cavities) could also be envisaged once the requisite understanding and control of the system is obtained.  

Please note that : (1) An interest in theoretical developments would be welcome in order to interact with the 
partners group in charge of the modelling. (2) CPNCs are produced at the lab. (INSP) in close collaboration with 
the OCN team (headed by E. Lhuillier); the applicant, if interested, could participate to the material processing. (3) 
The proposed studies are clearly of fundamental nature and will mobilize state of the art spectroscopic 
techniques based on magneto-photoluminescence coupled to microscopy. 
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