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Wire deconstructionism of two-dimensional topological phases1

RONNY THOMALE, Wuerzburg University, TITUS NEUPERT, Princeton Uni-
versity, CLAUDIO CHAMON, Boston University, CHRISTOPHER MUDRY, PSI
Zurich — A scheme is proposed to construct integer and fractional topological quan-
tum states of fermions in two spatial dimensions. We devise models for such states
by coupling wires of non-chiral Luttinger liquids of electrons, that are arranged in a
periodic array. Which inter-wire couplings are allowed is dictated by symmetry and
the compatibility criterion that they can simultaneously acquire a finite expectation
value, opening a spectral gap between the ground state(s) and all excited states in
the bulk. First, with these criteria at hand, we reproduce the tenfold classifica-
tion table of integer topological insulators, where their stability against interactions
becomes immediately transparent in the Luttinger liquid description. Second, we
construct an example of a strongly interacting fermionic topological phase of matter
with short-range entanglement that lies outside of the tenfold classification. Third,
we expand the table to long-range entangled topological phases with intrinsic topo-
logical order and fractional excitations.

1This work is supported by the European Research Council (ERC) through ERC-
StG-Thomale-336012.

Ronny Thomale
Wuerzburg University

Date submitted: 12 Nov 2014 Electronic form version 1.4


