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Evolution of quantum states
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Quantum Channels

Evolution of a system, e. g. through a communication line
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Entanglement-Breaking maps:
entanglement is completely destroyed!
NB: entanglement cannot be created again locally
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Quantum Channels

HOW SHALLWE COMPUTE
THE NOISE LEVEL OF

Evolution of a system, e. g. through a communication line
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Entanglement-Breaking maps:
entanglement is completely destroyed!
NB: entanglement cannot be created again locally
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NOISE SPECTRUM

Classification of Quantum Channels
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cut-and-paste protocol
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What happens if we have at disposal only EB channels ?

p v @/
@ Fout EB out
X — X
O O
Pin O Ppp) ® Pout
NO!!! ;= X

\IJEB O (I)EB - EB

once entanglement is destroyed, it is hot possible to create it again
with local operations



cut-and-paste protocol
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What happens if we have at disposal only EB channels ?
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cut-and-paste protocol
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What happens if we have at disposal only EB channels ?
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IT IS POSSIBLE TO TRANSMIT ENTANGLEMENT HAVING AT DISPOSAL ONLY EB MAPS!!!



Amplitude damping channel: theory and experiment
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A AMPLITUDE DAMPING CH.

eg. spontaneous emission
high temperature equilibrium

SMF

¥
00
o Y
OO
aq M
Fé: % I i Detection Stage
1> ' -
SRS
o 2 [ [ 1
B e i e
PC Dark Port @ H .
| Q) Tomography
Polarization Slade
G(— Entangled > : H
System Photons Source Ancilla QQ _________ .
Photon Photon O\@ Y\® R

Avalanche
Photodiods

Single Mode
Fibers




Experimental data

e Pod Simulation
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propagation of polarization qubits in optical fibers
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polarization qubits in optical fibers
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propagation of polarization qubits in optical fibers
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polarization qubits in optical fibers
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Conclusions arXiv: 1 604.08350

o CUT-AND-PASTE PROTOCOL: Halving EB channels and properly reordering their parts
can yield a new communication line which is not EB
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FUTURE

e novel opportunity towards quantum information networks of

increasing complexity

° new perspectives in quantum channel theory and error correction protocols



