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transmission of correlations

D. Gatto, A.D.P, V. Giovannetti, arXiv:1806.07468

- entanglement transmission as a criterium for quantifying the noise level of a g. evolution

- degradation of entanglement in Markovian noise



Evolution of quantum systems

Pin —> CENEEEN D —> Oout

E
Pout — o [pin]

What is the “quality’ of such evolution?

e fidelity: F (pin, P|pin]) > F(®)= min F(|¢), P[v)(¥]])

convexity pin=|1) (Y]

° capacity: optimal communication rate in parallel on multiple copies of S

° entaglement Pin q ’ Pout
?

transmission: O (o)

A.S. Holevo, Russian. Math. Surveys 53, 1295 (1999); M. Horodecki, P.WV. Shor, M. B. Ruskai, Rev. Math. Phys 15,629 (2003);
A. De Pasquale and V. Giovannetti, Phys. Rev.A 86,052302 (2012)
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Entanglement-Breaking maps
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Evolution of quantum systems

NOISE SPECTRUM
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Quantum dynamical Semigroups

. Schrodinger equation unitary CHANNEL
coherent evolution: dﬁ integrated in time
isolated systems . I 2 A - — N
( y ) % — _Z[H, IO] >» Z/[[pln] pout

generic CHANNEL
noisy evolution: . .
(open systems) (I)[,Oin] — Pout - hot necessarily local in time

p(t) depends on all the previous history,
G - and not only on A(t — dt)

Lecture Notes for Physics Quantum Information and Computation, John Preskill, California Institute of Technology (1998)
H.-P. Breuer, and F. Petruccione, The Theory of Open Quantum Systems, Oxford University Press (2002)



Evolution of quantum systems

Pin —> CENEEEN D —> Oout
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What is the “quality’ of such evolution?

Oc— ~——0 Weak coupling limit

) E ) Born - Markov approximation \/
o '(') How much
. entanglement survives?
(I)t X Id (At)dynamlcs > (At)coarse > (At)em Up to which time/length?

Eg. ion-traps, cavity QED, thermalization,
optical fibers
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Degradation of entanglement in Markovian noise

entanglement
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-V. Gorini,A. Kossakowski and E. C. G. Sudarshan,
J. Math. Phys. 17,821 (1976);
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Degradation of entanglement in Markovian noise
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Degradation of entanglement in Markovian noise
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