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1)Research Project: Long Distance Entanglement in Kondo Spin Chains.

The emergence of long distance entanglement in many-body condensed matter systems and spin chains has developed into a topic of high interest. The few rare examples where substantial entanglement between distant points has been achieved are either through dynamics following drastic global changes of the Hamiltonian describing the system [1] or through perturbative effects in the ground state [2]. Besides its interest for fundamental physics, entanglement between distant points, say the end points, of a physical system will enforce their use as wires for conveying quantum information [3]. In two recent papers [4,5] our collaboration evidenced how the presence of impurities may facilitate, through the Kondo effect, the non-perturbative emergence of long distance entanglement through the end points of a Kondo spin chain[6]. 

In this short visit we were able to complete a characterization of the Kondo regime in terms of its entanglement properties and to propose an entanglement based approach to the detection of the Kondo cloud in condensed matter systems such as quantum dots and Josephson junction devices.
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