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Short description of possible research topics for a PhD:  
 
Recently, hybrid halogen perovskites (PVKs) have emerged as fascinating materials and highly 
versatile semiconductors. These compounds can be prepared as 2D (two-) and 3D (three-
dimensional) materials, and their composition can be varied over a quite large extend. This 
ensures the possible fine tuning of their optoelectronic properties. Their superior properties 
make them especially attractive for an application to photovoltaic (PV) solar cells. If their PV 
power conversion efficiency is now reaching impressive values, these devices still suffer from 
a problem of stability.  
The host group, which is leader in France on perovskite solar cells (PSCs) research, has 
discovered recently precursor solution chemistries that allow the preparation of highly stable 
2D/3D perovskite layers. Moreover the power conversion efficiency achieved with these 
perovskites is very promising. 
The aim of the PhD will be to get further insights into the preparation 2D/3D PVK with special 
stoichiometry and additive. The student will investigate the role of the additives and the effect 
of the composition on the layers morphological, structural, optical and electronic properties. 
PV cells based on these new materials will be prepared and characterized by various techniques 
(J-V curves, impedance spectroscopy, spectral response…). The objective will be to better 
understand the effect of chemistry and composition on the devices stability and high 
performances.  
 
 
Required background of the student: 
Material science, Chemistry, if possible: Physics of semiconductors, Photovoltaics. 
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