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Scientific description: Nanocrystals are semiconductor nanoparticles with tunable optical 
features from UV to THz. They are promissing building block for optoelectronics especially in 
the infrared range where they appears as an interesting low cost alternative to traditional 
semiconductors (InGaAs, InSb, HgCdTe) grown using epitaxial methods. Large progresses have 
been obtained over the past ten years, starting from first absorbing material into the mid 
infrared, to design of photovoltaic device and even demonstration of first imaging system, see 
left on figure 

 
(Left) short wave infrared image obtained from a nanocrystal film. (right) scheme and energy 

profile on an intraband LED 
 

A new interesting concept for the design of such IR sensor relies on the use of intraband 
transition in doped nanoparticle. While such concept has been widely investigated in III-V 
semiconductor, this strategy is only emerging in nanocrystals. It becomes possible to engineer 
the energy landscape (see right of figure) and thus to uncouple optical and transport band 
gap. This strategy is also promissing to explore the coupling between hot electron in plasmonic 
nanoparticles and exciton. In practice the internship includes both chemistry, fabrication 
(clean room) and electronic transport aspect. However, we may adapt the amount of each 
aspect depending on the background of the candidate. Experiment on synchrotron will also 
ben planned during the PhD.  
 

References : Nano Lett 19, 3981 (2019) and Nature Comm 10, 2125 (2019) 
 
Techniques/methods in use:     clean room fabrication, electronic transport 
Applicant skills:    A strong semiconductor background is required. 
Industrial partnership: yes the project will be conducted in collaboration with New Imaging 
technology 
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: Yes ERC and ANR       


