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Transition metal oxides display a great variety of quantum electronic behaviors where correlations 
often play an important role. The achievement of high quality epitaxial interfaces involving such 
materials gives a unique opportunity to engineer artificial materials where new electronic orders take 
place. It has been shown that a two-dimensional electron gas (2DEG) could form at the interface of two 
insulators such as LaAlO3 and SrTiO3 [1], or LaTiO3 (a Mott insulator) and SrTiO3 [2], which is also 
superconducting [3, 4] with Tc around 300mK. Its very low carrier density can be tuned by applying a 
Gate Voltage on the rear of the SrTiO3 substrate, allowing field-effect modulated superconductor-metal 
quantum phase transition, and fine tuning of its rich properties such as the strong spin-orbit coupling or 
the filling of the different sub-bands. I will present low temperature transport measurements on micron-
size superconducting channels patterned in LaAlO3/SrTiO3 hetero-structures, and more particularly, some 
results on the quantum phase superconductor-metal transition induced by magnetic or electric field, the 
stochastic behavior of the critical current, and the first achievement of Top-Gated control of the interface.  
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