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Throughout the last ten years Dirac materials have been an extremely active topic in condensed 
matter research. The enormous activity was triggered by the discovery of the single layer carbon 
material graphene where Dirac fermions have appeared as emerging quasiparticles in the band 
structure at band touching points. Since then many systems with emerging Dirac theories have 
been observed, the latest addition to this list being three dimensional Weyl fermions, Figure [1]. 
Early on it was pointed out that Dirac points in band structures constitute topologically non-trivial 
objects with potentially exotic boundary theories.  
 

In this talk I will first give a short 
introduction to the rich physics 
of the Dirac equation, its relation 
to topology, and resulting sur-
face physics.  
In a second part I will point out 
the relation between a Dirac 
theory and quantum critical sys-
tems: I will present effects of 
quantum criticality ranging from 
quantum critical transport to a 
quantum critical version of the 
Kondo effect. Furthermore, I will 
speculate about interaction and 
disorder effects in Dirac sys-
tems and how to tune them. 
In a last part I will give an over-
view over other research pro-
jects as well as an outlook on 
future activities.  


