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Abstract: We will analyze different aspects of locality in causal operational probabilistic theories. We will first discuss the notion of local state and
local objective information in operational probabilistic theories, and define an operational notion of discord that coincides with quantum discord in
the case of quantum theory. Using such notion, we will show that the only theory in which all separable states have null discord is the classical one.
We will then analyze locality of transformations, reviewing some general properties of no-signaling channelsin causal theories. We will show that it
is natural to define transformations on no-signaling channels that cannot be extended to all bipartite channels, and discuss the consequences of this
fact on information processing.

Pirsa: 11050058 Page 1/103






In collaboration with

e G. M. D’Ariano

e (3. Chiribella

e S. Facchini

e M. Zaopo

Pirsa: 11050058 Page 3/103





































The probabilistic structure

* Probabilistic theory

Every test of type |1 is a probability distribution = p(21,12)

States are functionals on effects and viceversa

Q;

Real vector spaces Stz(A), Effz(A)

T=(A, B) transformations are collections of linear maps
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Second order theory

e Circuits of a second order theory are perfectly simulated in a causal theory

Are all non-causal theories of this kind?
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Conjecture

@m 2 = 4 © @>nal resource: transformations f and g control
















Second-order theory

e System types are A—B A—B
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¢ States of the system A—B are transformations f|
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Second-order theory

¢ System types are A—+B A—B

e States of the system A—B are transformations f|
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