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Abstract: 

In the field of topological insulators the focus is currently on large-gap quantum spin Hall 

materials as these are believed to be essential to room-temperature operability. 

Apart from the technological aspects, the fundamental physical question to be answered is 

how topologically non-trivial gaps as well as symmetry-protected degeneracies react to 

electron-electron interaction. 

In this talk I will address many-electron Hamiltonians and their novel types of fermionic 

quasiparticles. Since their internal structure is determined by the dimensionality of the 

irreducible representations of the relevant symmetry groups in momentum space, these can 

be richer than conventional Dirac or Weyl nodes [1]. 

Even if fully compatible with the lattice symmetry, a sufficiently strong electron-electron 

repulsion drives these nodal semimetals away from the perturbative regime and breaks the 

protected degeneracies opening a Mott gap [2]. 

I will discuss how correlation modifies the Fermi liquid properties of the Dirac/Weyl 

semimetallic phase and discuss the fate of the symmetry-protected crossings after the Mott 

transition [3]. 
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