
Title: On-chip Extraction of Quantum Correlations from the Vacuum

Date: Jun 26, 2012  02:30 PM

URL: http://pirsa.org/12060056

Abstract: <span>On-chip extraction of quantum correlations from the vacuumCarlos Sabn, Borja Peropadre, Marco del Rey, Eduardo
Martn-MartnezCircuit Quantum Electrodynamics provides a framework in which the interaction of two-level systems with a quantum field can be
naturally considered [1]. The combination of superconducting qubits with transmission lines implement an artificial 1-D matter-radiation interaction,
with the advantage of a large experimental accessibility and tunability of the physical parameters. Using these features, fundamental problems in
Quantum Field Theory hitherto considered as ideal are now accessible to experiment, as in the recent celebrated test of the Dynamical Casimir
Effect.In this talk we will exploit the possibility of achieving an ultrastrong coupling regime&nbsp; in circuit QED to propose a feasible test of the
extraction of vacuum entanglement to a pair of qubits [2]. First, we will analyze a&nbsp; setup in which the qubits are spacelike separated and
interact with the vacuum of the quantum field at the same time. After that we will focus on an even more intriguing possibility [3]: that the qubits
interact with the field at different time intervals -one in the past and the other one in the future- with an intermezzo of no interaction at all. We will
see how the qubits can get entangled while remaining spacelike or timelike separated and in the latter case with or without a certain probability of
photon exchange. In addition to its interest from the fundamental viewpoint, the extraction of past-future quantum correlations enables its use as a
quantum channel for quantum teleportation in time''.&nbsp; We will show how this opens the door&nbsp; to a novel kind of quantum memory in
which the information of the quantum state of some ancillary qubit P' is codified in the&nbsp; field during a certain time and then recovered in F
using classical information stored in the past - regardless whatever may happen to P after its interaction with the field. Our scheme is fully within
reach of current circuit QED technologies. [1] Carlos Sabn, Marco del Rey, Juan Jos Garca-Ripoll, Juan Len, Phys. Rev. Lett. 107, 150402
(2011).[2]&nbsp; Carlos Sabn, Juan Jos Garca-Ripoll, Enrique Solano, Juan Len, Phys. Rev. B 81, 184501 (2010).[3] Carlos Sabn, Borja Peropadre,
Marco del Rey, Eduardo Martn-Martnez, arXiv: 1202.1230.</span>
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