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Research theme The Hybrid Solar Cell group 
focuses on novel concepts towards more 
efficient solar cells using both organic and 
inorganic materials. We combine the unique 
properties and the richness of organic materials 
with highly efficient, well-characterized 
inorganic materials. 
For instance, we utilize singlet fission, a charge 
carrier multiplication process only observed in 
organic materials, to generate additional current in inorganic solar cells. This could one day 
lead to solar cells that overcome the Shockley-Queisser efficiency limit. 
 
Project 1. Ion migration and trap states in 2D/3D halide perovskites 
Supervisors: Lucie McGovern and Bruno Ehrler  

Solar cells from halide perovskites have seen a dramatic rise in power 
conversion efficiency since their invention ten years ago and they are 
now at the brink of commercialization. However, the stability of these 
solar cells is still lower than silicon, mostly because they are salts 
where the individual ions migrate through the material. Suppression 
of this migration is thus key to making this material a success. 
In this project you will measure both the ion migration and the trap states using a new 
electrical spectroscopy technique. You will learn how to fabricate and measure the solar cells, 
and interpret the results from the ion migration and trap state measurements. These results 
will be very important in the path towards more stable perovskite solar cells. 
 
Project 2. Optimizing light extraction in nanopatterned perovskite LEDs 
Supervisors: Loreta Muscarella, Andrea Cordaro, Albert Polman and Bruno Ehrler 

Solution-processed metal halide 
perovskites have received significant 
interest for cost-effective, high-
performance optoelectronic devices. 
In addition to the great successes in 
photovoltaics (PVs), their excellent 
luminescence and charge transport 
properties also make them promising for light-emitting diodes (LEDs).  
In these devices, however, a large fraction (80%) of the emitted light is lost because it is not 
out-coupled. You will investigate how nano-structuring the perovskite layer can dramatically 
improve the out-coupling, from theory to final device. Improved out-coupling can lead to 
much higher efficiency, and potentially also to more directional emission from the LED.  
During the project you will acquire knowledge about nanophotonic theory and FDTD 
simulation and also about nanofabrication and optical characterization. The project is carried 
out in collaboration with the photonic materials group. 
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