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Nonperturbative quantum effects in Dirac materials
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The goal of this project was to understand the interaction effects on
electrons in "Dirac materials"” including topological insulators and Dirac-Weyl semimetals, from the
point of view of quantum field theory. I found the following three points: (1) The Coulomb
interaction between electrons turns the system into an insulator, and renormalizes the electron
Fermi_velocity. (2) The exchange interaction between electron spins and local spins leads to a
nontrivial effective exchange iInteraction between the local spins. (3) A magnetic domain wall formed

:n ﬁeyl igmigetals hosts a finite localized charge, and its motion can be driven by an external
electric field.
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