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Description:  

Herbut’s most influential work has been the formulation and the subsequent development of the 

theory of interacting Dirac electrons in two dimensions, with applications to graphene and 

related materials. He was the first to propose in 2006 that the interacting electrons on half-filled 

honeycomb lattice suffer a direct semimetal-Mott insulator quantum phase transitions which 

belong to the novel universality class related to the Gross-Neveu model in particle physics.  In 

two follow-up papers written with his students (B. Roy, V. Juricic) and a collaborator (O. Vafek) 

he defined what is now known as the Ising-, XY-, and Heisenberg-Gross-Neveu universality 

classes, and, in particular, proposed that the latter describes the canonical semimetal-to-

antiferromagnetic insulator quantum critical point in two-dimensional Hubbard model on 

honeycomb lattice.  

This work initiated a flurry of activity on interacting two-dimensional Dirac systems, particularly 

after Herbut’s work




