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Nn-cycle inequality [Araujo etal (2013)]:
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CHSH inequality [Clauser etal (1969)]:

(AgBo) + (AgB1) + (A1 Bg) — (A1B1) <2
Correlators:

<AocBy> — p(a — b|£[3,y) —p(CL # blﬂ?,y)
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There is no quantum behavior p(a,b,b'|z,y,y") such that
[Kurzynski etal (2014)]:

. p(a,blz,y) violate the CHSH inequality; and

. p(b,b'|y,y") violate the KCBS inequality.
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Locality [Temistocles etal (2019)]:
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CHSH_T inequality (alternative version 1):
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CHSH_2 inequality (alternative version 2):

(AogBoB1) + (AgB2B3) + (A1BoB1) — (A1 B2B3) < 2



Nonmonogamy between CHSH_1 and KCBS



Nonmonogamy between CHSH_1 and KCBS




Nonmonogamy between CHSH_1 and KCBS

. There are quantum behaviors p(a,b,b'|z,y,y") such that:




Nonmonogamy between CHSH_1 and KCBS

There are quantum behaviors p(a,b,b’|z,y,y") such that:

. p(a,b,b'|z,y,y") violate the CHSH_1 inequality; and



Nonmonogamy between CHSH_1 and KC

8BS

There are quantum behaviors p(a,b,b’|z,y,y") such that:
. p(a,b,b'|z,y,y") violate the CHSH_1 inequality; and

. p(b,b'|y,y") violate the KCBS inequality.
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Sketch of the methods

. We fixed the measurements of Alice and Bob:
. Alice performs two anti-commuting measurements;
. Bob performs the optimal measurements for the violation of KCBS.

. Then, we found a one-parameter family of pure states such that, for a
specific range of the parameter, both CHSH_1 and KCBS are
simultaneously violated.
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There are quantum behaviors p(a,b,b’|z,y,y") such that:
. p(a,b,b'|z,y,y") violate the CHSH_2 inequality; and

. p(b,V'|y,y") violate the n-cycle inequality (for n<10000).
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Sketch of the methods

. We fixed the measurements of Alice and Bob:
. Alice performs two anti-commuting measurements;

. Bob performs the optimal measurements for the violation of the
Nn-cycle inequality.

. Then, we numerically optimized the violation of the CHSH_2
Inequality, over guantum states, imposing that the n-cycle inequality
IS violated by, at least, 0.001.
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Conclusions

. In scenarios where nonlocality and contextuality are possible, a more
general definition of locality may be necessary.

. By using a standard definition of locality, guantum systems cannot
concomitantly violate the CHSH and the KCBS inequalities.

. By using a more general definition of locality, guantum systems can
concomitantly violate the CHSH_1 and the KCBS inequalities.

. This has been experimented and observed in a photonic
Implementation.

. More generally, guantum systems can concomitantly violate the
CHSH_2 and the n-cycle inequalities (up to Nn<10000).
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