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Abstract

We consider the possibility of distinct non-Fermi liquid states in the strong spin-orbit
coupling regime, starting from the specific context of the pyrochlore iridates. Utilizing prior
studies of the electronic structure of the Ir bands, we show that a minimal description for
the electronic states in their paramagnetic phase is a storied Hamiltonian from
semiconductor physics: the Luttinger model of inverted band gap semiconductors. Taking
into account the Coulomb force, we update a classic analysis due to Abrikosov, showing that
interactions induce a quantum critical non-Fermi liquid “Luttinger Abrikosov Beneslavskii”
(LAB) state, and determining all its critical properties. Further, we show that the LAB is a
parent state for topological insulator, Weyl semimetal, and anomalous Hall phases.
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