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Scientific description:    
 
 
 
 
 
 
 
 
Research on solar cells based on halogenated hybrid perovskite (PHH) type CH3NH3PbI3 or CH 
(NH2) 2PbI3 has experienced unprecedented development, leading to devices showing 3.8% 
of efficiency in 2009 to more than 20% in the recent year. More recently, a new approach 
based on the synthesis of colloidal perovskite nanocrystals (PeNC) of the CsPbI3 type has been 
developed leading to promising development in photovoltaics.  
The objective of the internship is to investigate a new way of deposition of perovskite 
nanocrystals (PeNC) by vacuum electro-spray deposition. The development and 
characterization of PeNC films, prepared by electro-spray, will be carried out at the INSP. A 
Molecular-spray has recently been acquired by the INSP team and is currently being tested. 
This electro-spray model has already been used successfully to make extremely controlled 
deposits of colloidal quantum dots.  
During the internship, films of varying thickness will be subjected to ex-situ characterization 
by different methods available at the INSP (photo-luminescence, diffraction, photo-response, 
FTIR, AFM / KPFM) and in-situ characterization (photoemission, optical reflectivity) in order to 
determine their physical and chemical properties including energy band alignments that are 
of crucial importance for photovoltaic applications. Comparison with films obtained by using 
standard spin-coating technique will be achieved as well.  
The intern will also participate to the exploitation of data collected during a campaign of 
measurements at the synchrotron Bessy prior to the internship and to the installation of a 
new set-up for photoemission connected with the electro-spray. 
 
Techniques/methods in use:     photoemission, deposition, vacuum environment 
Applicant skills:   motivation, experimental skills 
Industrial partnership: N  (specify the company) 
Internship supervisor(s) (name, email, phone, webmail):    Nadine Witkowski, 
nadine.witkowski@upmc.fr, 0144274342 
Internship location:    Campus Pierre et Marie Curie, 4 place Jussieu 
Possibility for a Doctoral thesis: Y (not financed yet)       
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