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Our main focus lies on finding and optimizing new thermoelectric materials. 
Thermoelectrics are capable of converting heat into electrical energy and vice versa. 
This environmentally friendly energy conversion currently has several applications; 
but this is inhibited by the low efficiency. We are attempting to increase the efficiency 
so that thermoelectrics may be used to recover electricity from the nowadays abundant 
waste heat, e.g. in the exhaust of automobiles.  
One of the synthetic goals is the 
discovery of new materials with rattling 
metal atoms in Sb/Te cages. A 
challenging task is the synthesis of small-
gap semiconductors within this class, a 
necessity for enhanced thermoelectric 
energy conversion. Since the 
thermoelectric properties depend on the 
thermopower as well as on the electrical 
and thermal conductivity, various property measurements are routinely carried out in 
our group. The syntheses are guided by calculations performed by students who are 
fascinated by the theoretical aspects of chemical research. Other high profile research 
projects that also combine theory and experiment are available in the areas of 
hypervalent bonding including square net distortions, and structure predictions. 
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