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Non-topological nature of the edge current in a chiral p-wave
superconductor1 EDWARD TAYLOR, University of Toronto, WEN HUANG,
McMaster University, SAMUEL LEDERER, Stanford University, CATHERINE
KALLIN, McMaster University — The edges of time reversal symmetry break-
ing topological superconductors support chiral Majorana bound states as well as
spontaneous charge currents. The Majorana modes are a robust, topological prop-
erty, but the charge currents are non-topological–and therefore sensitive to micro-
scopic details–even if we neglect Meissner screening. We give insight into the non-
topological nature of edge currents in chiral p-wave superconductors using a vari-
ety of theoretical techniques, including lattice Bogoliubov-de Gennes equations, the
quasiclassical approximation, and the gradient expansion, and describe those special
cases where edge currents do have a topological character. While edge currents are
not quantized, they are generically large, but can be substantially reduced for a
sufficiently anisotropic gap function, a scenario of possible relevance for the putative
chiral p-wave superconductor Sr2RuO4.

1Supported by NSERC and CIFAR at McMaster and by the Canada Research Chair
and Canada Council Killam programs and NSF Grant No. NSF PHY11-25915 (CK).
SL is supported by the DOE Office of Basic Energy Sciences, contract DEAC02-
76SF00515

Edward Taylor
University of Toronto

Date submitted: 12 Nov 2014 Electronic form version 1.4


