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Josephson coupling across a long single-crystalline Cu nanowire
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We report on a fabrication method and the electron-transport measurements for submicron Josephson junctions
formed by Cu nanowires coupling superconducting planar Nb electrodes for 2-probe and 4-probe measurements.
Copper nanowires were prepared by metal electrodeposition inside the cylindrical channels of porous template alu-
minum oxide. Transmission electron microscopy image and selected area electron diffraction pattern image reveal
that copper nanowires have single crystal structure. By taking advantage of Nb as a superconducting electrode and
a singlecrystalline Cu nanowire as a barrier, we demonstrate measurable Josephson supercurrent up to relatively
high temperature of 3.5 K. The resistivity of Copper nanowires ρCu � 1 μΩ cm is comparable to the values of ρ
experimentally achieved earlier for Cu nanowire systems at the liquid helium temperature [1]. The measurements of
Ic as a function of magnetic field show that the Josephson supercurrent can be detectable up to a field of 800 Oe. The
observed monotonic decrease in Ic with magnetic field and temperature is quantitatively explained on the framework
of the quasiclassial theory of superconductivity. As a model for the junctions investigated using 2-probe geometry,
we consider an SINIS type structure where I is the interface barrier between the Nb electrode and the Cu nanowire
described by the parameter γB = RB/ρξN .

[1] A. Bid, A. Bora, A. K. Raychaudhuri, Phys. Rev. B 74, 3, 035426 (2006).
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