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QUANTUM RELAYS

Quantum relays are designed to distribute
quantum entanglement across large distances
by implementing the entanglement swapping
operation on the inner nodes of an entangle-
ment distribution chain [Jacobs2002]. Their
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COLLECTIVE WITNESSES

Collective entanglement witnesses are de-
signed to detect entanglement by using a joint
measurement on multiple copies of the investi-
gated state. Particular example of such a wit-
ness is the collectibility [Rudnicki2011].
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Q: What do they share in common? Experimental implementation: [Lemr2016].

A: Their geometry.

Q: Why should we care?
A: Because collective entanglement wit-
oo nesses can be used for easy and fast
diagnostics of quantum relays.

ONLY 4 MEASUREMENT
SETTINGS ARE NEEDED
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Three error channels were implemented:

e phase damping:
My =+/1—L21,M; = /85,

e depolarizing:
Mo =+/1—pl, M, = /£6,,

Mz = \/g6va3 — \/g&z
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e amplitude damping:
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(1):8 N Channel errors were simulated by randomly applying polarization

0.8 = transformations together with the required local projections. Each

0.7 - error deviates the collectibility from its theoretical minimum. By ob-

8:2 } serving individual outcomes of respective measurement settings, one

04 N can identify the type of occurring error (each channel has a charac-

0.3 - teristic fingerprint).
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