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Master 2 internship 

Nanostructured hybrid perovskite photovoltaic solar cell 
 
 

Groups: i-Lum, plateforme Nanolyon 
 

Keywords: hybribe perovskites, nanoimprint, photonic crystals 
 

Co-supervisors: Céline Chevalier / Erwann Fourmond / Hai-Son Nguyen / Emmanuel Drouard 

  

Financing: about 580€/month, from 4 to 6 months. 

 

Location: INL UMR CNRS 5270 – INSA de Lyon / Ecole Centrale de Lyon 

 
Subject: 

 

Context: 

 
Photovoltaic solar cells made from hybrid perovskites have been the subject of major research efforts within 

recent years. These materials have good optical and electronic properties and can be implemented with low-

cost processes. Specifically, these hybrid perovskites have a significant absorption and can therefore be used 

in very thin layers, a few hundred nanometers thick, whereas traditional crystalline silicon cells are a few 

hundred microns thick.  

 

It has recently emerged that it is still possible to optimize the absorption of thin layers of perovskites thanks 

to a photonic crystal nanostructure that improves the collection and the trapping of the impinging light [1, 

2, 3]. 

 

The INL has successfully developed such strategies over the past decade for inorganic semiconductors, 

mainly amorphous [4, 5] and crystalline [6] silicon. 

 

Research subject: 

 

The aim here is to design and manufacture an optimized perovskite photovoltaic cell demonstrator, i.e. with 

a yield as high as a thicker unstructured cell, thus saving active material. 

 
Work plan: 

 

First, the candidate will be trained on the protocol for the manufacture of unstructured perovskite cells, and 

on the structuring of thin layers of perovskites with different geometric parameters, using nanoprinting 

processes. The next step will be to combine the two processes, and measure the optical and electrical 

properties compared to unstructured cells. He/she will also contribute to optical simulations to determine an 

optimal geometry. 

 

Profile: 
 

The student will have a background in physics, optics and materials, and a strong interest in nanofabrication 
and associated white room work. 
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