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Hybrid Josephson heterostructure with high magnetic field sensitivity
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Dc and ac Josephson effects in hybrid pm-size s-wave superconductor — normal metal —
antiferromagnet — d-wave superconductor Nb/Au/Ca;.,Sr,CuO,/YBa,Cu;07; mesa heterostructures
(MHS) were experimentally demonstrated using antiferromagnetic (AF) Cay.,Sr,CuO, (CSCO) interlayers.
The Au normal metal layer provides good contact both to the CSCO interlayer and to the s-wave
superconductor (Nb) having strong proximity effect in the Au layer. Josephson characteristic voltage
V=I.Ry=100-300 puV was demonstrated in the MHS with CSCO AF layer up to 50 nm thickness. Possible
influences of micro-shorts in the investigated MHS were ruled out from high frequency measurements.
The ac Josephson effect was manifested by the oscillating power dependence of the Shapiro steps,
which could be well fitted to RSJ model for dc measured parameters. The observed high values of the
critical current density j., up to 200 A/lcm?, and V, can be explained by a transformation of the complex
(dts)-wave superconducting order parameter of YBCO into the s-wave one at the magnetically active
Au/CSCO interface of the MHS, resulting in a deep penetration depth in AF layer up to a distance of a few
nanometers. An interesting feature observed for MHS was that in addition to the conventional Fraunhofer-
like magnetic field pattern, I(H) exhibits anomalously rapid oscillations, which may be the first
experimental evidence of the theoretical prediction of giant magneto-oscillations in S/AF/S Josephson
junctions by L. Gorkov and V. Kresin [1,2].
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