Entanglement of Quasi-Particles and the Heisenberg Cut
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Control on quantum entanglement has been achieved in several physical systems: photons, trapped ions, atoms, nuclear spins, dilute gases... Here, we consider quasi-particles in semiconductor devices. In these devices, a remarkably precise control on single-particle coherence has been achieved; it can then be hoped that, once a pathway for the control of entanglement is opened, the precision of the manipulations should be high as well – but a pathway to entanglement is still elusive.

In the first part of this talk, I shall review the different proposals that have been discussed over the last years [1]. The second part will be devoted to our proposal of detecting energy-time entanglement of an electron-hole pair produced by photodetection in a p-n junction [2]. I shall finish by stressing an interesting feature of this proposal: by studying the entanglement of the quasi-particles that are the first product of a photodetection, we can push a step farther the “Heisenberg Cut”, that is, the moment of the transition from the quantum to the classical world.
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