Metal-to-superconductor transition, mesoscopic disorder and intrinsic charge
instability in oxide heterostructures
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Motivated by experiments in oxide interfaces like LaAlO3/SrTiOs or LaTiO3/SrTiO;
(LXO/STO) heterostructures, we investigate the occurrence of a metal-to-
superconductor transition in a two-dimensional electron system with disorder on the
mesoscopic scale and possible microscopic mechanisms for electronic phase
separation (EPS) based on Rashba spin-orbit coupling (RSOC) [1,2] and/or
electrostatic electron confinement at the interface [3]. Disorder induces a distribution
of local superconducting critical temperatures accounting well for the transport
(resistivity [4] and Hall [5]) and tunnel spectrosopy [6]. With lowering the
temperature, global superconductivity establishes as soon as percolation occurs within
the superconducting clusters.

Both RSOC and electrostatic confinement could provide an intrinsic mechanism for
the observed inhomogeneous phases at the LAO/STO or LTO/STO interfaces and
open the way to new interpretations of the observed quantum critical behaviour of
LTO/STO [6]. We investigate the effects of temperature and magnetic field on the
charge instability finding a novel type of quantum critical point related to the
vanishing of the critical temperature of the EPS [2,3].
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