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Joint Practical Skills Course and Master Thesis on Potential 
New Superconductors 
 
Topochemical reductions can lead to materials with unusual oxidation 
states. Our previous work has focused on the preparation of low-valent 
nickel compounds 1-3]. The characterization of their magnetic properties 
however is impeded from the existence of small amounts of magnetic com-
pounds as impurity phases as well as the difficulty in obtaining the material 
in a dense form, making characterization via magnetometry or conductivity 
measurements difficult.  
 
Transitions to the superconducting state are usually accompanied by 
smaller changes in bond characteristics, which can be monitored with IR, 
Raman and optical spectroscopy techniques 4. So far, temperature depend-
ent spectroscopy studies have obtained little attention for topochemically 
reduced compounds. In this project, the student will focus on using topo-
chemical defluorination methods for the preparation of already existing and 
novel reduced oxyfluorides, and characterize them in co-operation with the 
group of Prof. Dr. Dressel, Physikalisches Institut 1, University of 
Stuttgart, for their temperature-dependent optical properties. 
 
Webpage of Prof. Dressel: 
https://www.pi1.uni-stuttgart.de/institute/  
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