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Topological
Excitonic Superfluids in Three Dimensions1 MATTHEW GILBERT, Uni-
versity of Illinois - Urbana-Champaign, EWELINA HANKIEWICZ, Universitaet
Wuerzburg, YOUNGSEOK KIM, University of Illinois - Urbana-Champaign — We
study the equilibrium and non-equilibrium properties of topological dipolar inter-
surface exciton condensates within time-reversal invariant topological insulators in
three spatial dimensions without a magnetic field. We elucidate that, in order to
correctly identify the proper pairing symmetry within the condensate order param-
eter, the full three-dimensional Hamiltonian must be considered. As a corollary, we
demonstrate that only particles with similar chirality play a significant role in con-
densate formation. Furthermore, we find that the intersurface exciton condensation
is not suppressed by the interconnection of surfaces in three-dimensional topological
insulators as the intersurface polarizability vanishes in the condensed phase. This
eliminates the surface current flow leaving only intersurface current flow through the
bulk. We conclude by illustrating how the excitonic superfluidity may be identified
through an examination of the terminal currents above and below the condensate
critical current.
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