
 

Master Thesis:  
Experiments to study ultrafast molecular processes  

at free-electron lasers  

in the research group of PD Lukas Bruder 

Light-driven processes in molecules play a crucial 

role in nature. Examples are photosynthesis, pho-

tocatalysis and photovoltaics, which are central for 

the development of renewable energy sources. But 

also, photo-driven molecular processes involved in 

human vision or in the radiation damage of DNA 

are examples of high relevance in this research 

field.  We are using free-electron laser sources to 

study the fundamentals of these processes. These 

are fascinating large-scale machines (Fig. 1). As a 

special feature, we use interferometry to increase 

the resolution in these experiments.  

The goal of the MSc thesis is to build and test a 

new optical interferometer in our laboratory in Freiburg (Fig. 2 for an example). This involves: align-

ment of optics, computer control of the data acquisition system, optical compression of ultrashort 

laser pulses and their characterization, as well as data analysis with python.  

Eventually, you have the opportunity to 

travel to Hamburg to the free-electron la-

ser FLASH to implement the interferome-

ter at the facility and to perform first exper-

iments. Stays in Hamburg of a few weeks 

are possible with costs covered by the uni-

versity.  

We are looking for students with interest 

in experimental atomic, molecular and op-

tical physics. In particular, interest in op-

tics and laser physics is important. Good 

communications skills are also required 

(english or german).  

More information about our research on: https://uni-freiburg.de/ultrafast/ 

If you are interested send us an email: lukas.bruder@physik.uni-freiburg.de 

 

 

 

 

There are also other MSc projects avail-

able which are currently not advertised 

on the webpage. Just send us an email. 

Figure 1: Free-electron laser FLASH in Hamburg 

Figure 2: Optical interferometer built in Freiburg 
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