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SCIENTIFIC CONTEXT :

 

Quantum dots in MAPbBr3 thin film (left) and MAPbCl3 film after Br to Cl halide exchange (right)

Goal:   The  aim of  the
internship is to process
and  characterize
optically  the  emission
of  quantum-dot-doped
thin-films  of  lead-
based perovskite

Context: Colloidal
quantum  dot  (CQDs)
are solution-processed,
nanometer-sized
objects which can emit
light  under  photo-
excitation.  II-VI  single
CQDs emission suffers
from  blinking.  Blinking
behavior  is  associated
to an ON/OFF characteristics in the emission timetrace of a single CQD. Blinking is the consequence of a charged
CQD and affects negatively potential applications, such as lasers and LEDs, as well as prevent them from being
used as flying Q-bits  for  the quantum information. In order  to suppress this  behavior, we have developed a
process  to  embed them in a  Methylamonium Lead Bromide  (MAPbBr3) perovskite  thin-films  with adjustable
bandgap. However, MAPbBr3 compound is not known to undergo defect formation through phase transition at
low temperature (T = 4K), where the experiments for quantum applications take place. Moreover, defects and
phase segregation appears when we try to control the emission bandgap by replacing Br by Cl halides.

Replacing the MA by Formamidinium (FA) is one route to go for  a more stable matrix  under temperature and
halide exchanges. We thus  want to  develop a  process  to, first, create  FAPbBr3 thin films, second develop a
controlled exchange of Br with Cl to create FAPbBr3-xClx thin films, and finally dope the

MISSIONS :

The trainee will have to first learn to produce the historical MAPbBr3 thin films with the protocol developed in our
team, followed by the Br  to Cl halide exchange. Then, she or  he will move on to create a new experimental
protocol with the help of the existing literature to produce FAPbBr3 thin films. She or he will perform a full set of
characterizations on the obtained thin films: photoluminescence and excitation spectra, atomic force microscope
measurement, electron-beam microscope, X-ray diffraction etc. She or he will next develop the halide exchange
procedure and perform the above characterizations. Finally, She or he will create FAPbBr3 thin films doped with
colloidal QDs and characterize them.

OUTLOOKS :



Skills to develop:

Soft chemistry process

spectroscopy

Atomic force microscopy

X-ray diffraction
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