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Current-phase relation for Josephson effect through
helical metal ERHAI ZHAO, George Mason University, CHRIS OL-
UND, University of Virginia — We compute the current-phase relation
of Josephson junctions fabricated on the surface of three-dimensional
topological insulators. The Josephson coupling between two supercon-
ductors is mediated by the two-dimensional helical metal. It gives rise to
the so-called fractional Josephson effect. A short junction is previously
known to be a quantum wire of Majorana fermions. We discuss the
dependence of the current-phase relation on the length of the junction,
the chemical potential of the helical metal, and temperature.
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