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The Department Optics for Solar Energy at  
Helmholtz-Zentrum Berlin für Materialien und Energie offers two 

Bachelor or Master thesis projects 
for students of engineering or natural sciences. 

Helmholtz-Zentrum Berlin für Materialien und Energie (HZB) investigates and develops sustainable 
energy technologies. HZB is one of the largest non-university research centres in Berlin. At the 
Department Optics for Solar Energy, we use experimental methods and numerical simulations to 
develop functional nano- and micro-structures improving the light harvesting and stability of 
solar cells. 

 

Contact: Dr. Guillermo Martinez-Denegri, Prof. Dr. Christiane Becker  
(guillermo.martinez@helmholtz-berlin.de, christiane.becker@helmholtz-berlin.de) 
 
 

Functional nano- and micro-structures for flexible solar cells 
Ultra-light, flexible and freely formable solar cells open new fields of application for photovoltaics. 
The surface properties of the flexible substrate films play a key role here: tailored nano- and micro-
texturing not only allows the light harvesting in the solar cells to be optimized, but can also improve 
the mechanical stability, wetting properties, and film crystallinity of solar cell layer stacks grown 
atop. The aim of the work is to develop textured, flexible solar cells with optimized optical and 
mechanical properties. 

Project 1 

Activities  
• Producing nano-micro-textured polymer 

foils via nanoimprint-lithography and hot 
embossing. 

• Analysing optical, structural, and wetting 
properties of the textures. 

• Optimization of the fabrication conditions 
for textured perovskite solar cells for 
different texture geometries. 

Requirements 
• Currently pursuing a master's degree 

program in engineering or natural 
sciences 

• Knowledge in optics, photovoltaics and 
nanotechnology is an advantage, but not 
mandatory. 

• Ability to work in a team as well as 
enthusiasm for experimental work  
 

Project 2 

Activities 
• Setting up a tool for in-situ 

characterization of solar cells during cyclic 
mechanical stress 

• Microscopic analysis of textured, flexible 
perovskite solar cells upon mechanical 
stress 

• Analysis of crack formation and 
propagation and their effect in the solar 
cell performance. 

Requirements 
• Currently pursuing a master's degree 

program in natural sciences or 
engineering  

• Knowledge in optics, photovoltaics and 
nanotechnology is an advantage, but not 
mandatory. 

• Ability to work in a team as well as 
enthusiasm for experimental work 
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