Towards understanding high-temperature interface superconductivity
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Using ALL-MBE technique, we have synthesized bi-layers consisting of an insulator La2CuO4 (I) and a metal La1.55Sr0.45CuO4 (M) neither of which is superconducting by itself. However, in bilayers observe superconductivity with Tc up to 37 K. This highly robust phenomenon is confined within 2-3 nm from the interface and is caused by the redistribution of the doped holes across the interface [1]. 
The lattice parameters of single phase and bi-layers were determined by high-resolution x-ray diffraction.[2] We resolve the puzzle of different critical temperatures in bi-layers with different sequence of metallic and insulating layers by pinpointing the structural origin of the M-I and I-M asymmetry. Tc scales linearly with the c0 lattice constant and the volume of unit cell of the top layer unexpectedly adjusts to that of the bottom layer. The later is caused by long-range electrostatic interactions.[2] 
In this talk, a review will also be given of our most recent experiments on cuprate films, bilayers and superlattices, including XRD, AFM, angle-resolved TOF-ISARS, high-resolution TEM, transport, resonant X-ray scattering, low-energy muon spin resonance, and ultrafast photo-induced RHEED measurements.[2-5] 
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