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Abstract:  
 
In the first part of my talk I will present some of my recent efforts towards the understanding of 
correlated narrow-gap semiconductors, such as FeSi, FeSb2, or FeGa3. This class of materials received 
a lot of attention because its members exhibit large thermopowers, as well as striking similarities to 
heavy fermion Kondo insulators. Here, I will first review a coherence-decoherence scenario that I 
developed for FeSi. The methodology, that foots of realistic many-body calculations, accounts for all 
major observed anomalies: the metallization crossover, the lack of conservation of spectral weight in 
optical spectroscopy, and the Curie susceptibility. In particular, I will discuss the implications for the 
Seebeck coefficient. I will also show results for the thermoelectricity of other correlated semiconductors 
and will motivate that there is an upper bound for purely electronic contributions to the thermopower. 
 

In the second part of my talk, I will discuss cerium fluorosulfide, CeSF, which is a brilliant red pigment. 
Despite its commercial use, the origin of its absorption properties were not understood, largely because 
band theory cannot describe the Mott physics associated with the quasi localized 4f electrons. 
Employing dynamical mean-field theory, GW and the constrained random phase approximation, we 
computed the actual colour (the RGB code) of a CeSF paint-coating, using only the atomic positions as 
inputs. We further identified a non-conventional inter-atomic transition scenario that explains CeSF’s 
excellent pigmentation properties, showcasing the power of modern electronic structure methods that 
open up new possibilities of materials design. 
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