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Scientific description: Nanocrystals are semiconductor nanoparticles with tunable optical 
features from UV to THz. They have become key building block of optoelectronics with their 
integration as light source in display. The INSP team is working on narrow band gap 
nanocrystals and their application for infrared optoelectronics. Here we use to work with 
HgTe nanocrystals presenting light emission in the 1-5 µm range. The goal of the project is to 
design light emitting diode from these nanocrystals. The INSP has obtained some promising 
preliminary results (see papers below). In particular, we have reported the reddest 
electroluminescence signal from nanocrystals. However, the performance remains modest 
and LED design will benefit from a deeper understanding of the electronic structure. This 
project is a joint project with synchrotron Soleil, in which the student will fabricate and 
characterize the LED at INSP and reveal the band structure on Tempo beamline of synchrotron 
Soleil by photoemission. It is planned that student keeps working in this configuration during 
PhD thesis and funding for PhD is already secured. 

 
Scheme of a nanocrystal- based LED (left) and infrared image of a scene illuminated by the LED (right) 

 
The work includes nanocrystal synthesis, the LED fabrication (clean room, glove box 
processing), measurement by photoemission and optoelectronic device characterization. 
Skills in physics and chemistry are appreciated. 
 

Ref from the group on the topic 
1. Mercury Chalcogenide Quantum Dots: Material Perspective for Device Integration, Chemical Reviews 121 , 
3627 (2021) 
2.Electroluminescence from nanocrystals above 2 µm, Nature photonics in press (2021) 
3.Electroluminescence from HgTe Nanocrystals and its Use for Active Imaging, Nano Letters 20, 6185 (2020) 
4.Seeded growth of HgTe nanocrystals for shape control and their use in narrow infrared electroluminescence , 
Chem. Materials 33, 2054 (2021) 
 

Techniques/methods in use: nanocrystal synthesis, clean room and glove box processing, 
photoemission at synchrotron Soleil, optoelectronic device characterization 
 

Applicant skills: physic of semiconductor. English speaking 
Industrial partnership NO 
Internship supervisor(s) Emmanuel Lhuillier, el@insp.upmc.fr, +33 1 44 27 82 37 
Internship location:    Institute for nanoscience of Paris (INSP), 4 place jussieu, 75005 Paris 

Possibility for a Doctoral thesis: YES, ANR funding is already obtained  
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