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Qauntum Channels:

TP:

HP:

CP:
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On the other hand:

An open quantum system can obey a differential equation of motion, like GKLS:
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Lindblad Operators:

TS:

HP:

Conditionally Completely Positive

M. M. Wolf, J. Eisert, T.S. Cubitt, and J.I. Cirac,  PRL (2008)
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• Logarithm of a matrix:     X is a generator of A if exp(X)=A
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• A general linear classical process that evolves classical systems is a stochastic process:

Such that

Classical Systems:



10

• A general linear classical process that evolves classical systems is a stochastic process:

Such that

• Memoryless equation of Motion:                                 where

Classical Systems:



Classical Markovianity (Classical Embeddability):
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G. Elfving, Acta Soc. Sci. Fennicae, n. Ser. A2 8, (1937)

The same difficulty/complexity due to non-uniqueness of Logarithm appears 



Classical Markovianity (Classical Embeddability):

12

G. Elfving, Acta Soc. Sci. Fennicae, n. Ser. A2 8, (1937)

The same difficulty/complexity due to non-uniqueness of Logarithm appears 



How to simulate quantumly a classical stochastic matrix
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This map is surjective but not bijective. Typically, it is highly non-unique.



Quantum Embeddability:

• Quantum Embeddability Problem: K. Korzekwa and M. Lostaglio, PRX (2021)
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• Why is it important?



Quantum Embeddability:

• Quantum Embeddability Problem: K. Korzekwa and M. Lostaglio, PRX (2021)

16

• Why is it difficult?

• Why is it important?
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• Why is it difficult?

• Why is it important?

So what to do?



Results:
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K. Korzekwa and M. Lostaglio, PRX (2021)
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K. Korzekwa and M. Lostaglio, PRX (2021)
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The set of quantum embeddable maps is strictly larger than the classical one



Results:
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. Two dimensional maps: ArXiv:2305.17163 
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. Two dimensional maps: ArXiv:2305.17163 

. Sketch of the Proof:
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. Two dimensional maps: ArXiv:2305.17163 

. Sketch of the Proof:
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. Two dimensional maps: ArXiv:2305.17163 

. Sketch of the Proof:



Results:
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. Higher dimensional maps (non-embeddable ones): ArXiv:2305.17163 



Results:

27

. Higher dimensional maps (embeddable ones): ArXiv:2305.17163 
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. Higher dimensional maps (embeddable ones): ArXiv:2305.17163 
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. Higher dimensional maps (embeddable ones): ArXiv:2305.17163 
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. Higher dimensional maps (embeddable ones): ArXiv:2305.17163 
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