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Scientific description:    
Scientific project: Nanocrystals are semiconductor nanoparticles with tunable optical features 
from UV to THz. They are promising building block for optolectronics and in particular for the 
design of infrared sensor. One current challenge relates to the light matter coupling. In film of 
nanocrystal, transport occurs through a hopping process which tends to limit the effective 
carrier mobility. As a result, the carrier diffusion length (100 nm) is shorter than the absorption 
depth (several µm). Consequently, device based on nanocrystal usually absorb only a few % 
of the incident light. We aim to introduce at the pixel level some plasmonic resonator which 
role is to focus the light onto a thin slab of absorbing material, see the figure 

 Figure : Absorption spectrum of TE and TM 
mode reaching ≈100 % in a HgTe nanocrystal thin film using guided mode resonator 
 
The goal of the project is to design such resonator and then to fabricate them in clean room 
to finally and then to conduct measurements (electronic transport in cryogenic condition 
under infrared illumination) on the sample. Using these resonators, it becomes possible to 
design the spectral response thanks to geometrical factor rather than by tuning some material 
properties. The simulation part will be done at Onera, while the fabrication and 
measurements part of the project will be done at INSP. This is a very pluridisciplinar project 
with both chemistry nanofabrication and physics aspect. Desire to make a PhD after the 
internship is a clear +. 
 
Techniques/methods in use:     nanocrystal synthesis, clean room fabrication, 
electromagnetic simulation, electronic transport 
Applicant skills:    semiconductor physic 
Industrial partnership: Y/N  (specify the company) No 
 
Internship supervisor(s) (name, email, phone, webmail):    Emmanuel Lhuillier-el@insp.upmc.fr 
Internship location:    INSP, 4 place jussieu, 75005 paris 
Possibility for a Doctoral thesis: Y/N (specify if already financed)      yes ERC or ANR 


