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Outline

1. Operational notion of system dimension

2. Separation principle: No-hypersignaling 

Find a toy model that outperforms QT in a communication game

set of all possible “input-output correlations” it allows

describes how this dimension behaves under system composition in the quantum case

3. No-hypersignaling violation: superquantum toy model
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Theorem:
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M # E0 E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 E14 E15 E16 E17 E18 E19 E20 E21 E22 E23

0 2 1
2

1
2

1 4 1/4 1/4 1/4 1/4
2 4 1/4 1/4 1/4 1/4
3 6 1/8 1/8 1/8 1/8 1/4 1/4
4 6 1/8 1/8 1/8 1/8 1/4 1/4
5 6 1/6 1/6 1/6 1/6 1/6 1/6
6 7 1/8 1/8 1/8 1/8 1/8 1/8 1/4
7 8 1/12 1/12 1/12 1/6 1/12 1/6 1/6 1/6
8 8 1/12 1/12 1/6 1/12 1/12 1/6 1/6 1/6
9 8 1/6 1/12 1/12 1/12 1/6 1/12 1/6 1/6
10 8 1/8 1/8 1/8 1/8 1/8 1/8 1/8 1/8
11 9 1/12 1/12 1/12 1/12 1/12 1/12 1/6 1/6 1/6
12 9 1/16 1/16 1/16 1/8 1/8 3/16 1/8 1/8 1/8
13 9 1/12 1/12 1/12 1/12 1/12 1/12 1/12 1/12 1/3
14 9 1/10 1/10 1/10 1/5 1/10 1/10 1/10 1/10 1/10

M # E0 E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 E14 E15 E16 E17 E18 E19 E20 E21 E22 E23

Table I. Set of all extremal measurements (up to unitary transformations) for the bipartite HS Model, as given by Eq. (I E).
Measurements are labelled by M and represented by a probability distribution p over the set extremal normalized e↵ects {E

j

}.
The number of non-null values of p is also reported for convenience (in the column indicated by the symbol #). Notice that
M1 and M2 are the only two instances with all e↵ects factorized: they are also the only extremal measurements with extremal
normalized e↵ects possible in the PR Model (up to unitary transformations).

Characterization of all extremal POVMS
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