ENTANGLEMENT AND BELL NON LOCALITY
IN HIGH-ENERGY COLLISIONS
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quantum mechanics does not

Entanglement 1s just a measurement,
Bell inequality violation 1s a true discovery

both can be studied at colliders
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Where have we already seen
entanglement or Bell inequality violation
at high energies?
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B-meson decays
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Pairs of top quarks
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Charmonium spin-0 states
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Charmonium spin-1 states
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While waiting — let us see some simulations




MadGraphs (NNPDF23)
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Hypothesis test
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laz| < 0.0019 laz| < 0.00040 Table 2: 95% confidence intervals for the anomalous couplings obtained by marginalization of the two-parameter plots
laz| < 0.0039 laz| < 0.00086 in Fig. 3. when taken to be independent.

Table 1: 95% confidence intervals for the anomalous couplings obtained by marginalization of the two-parameter plots
in Fig. 2. when taken to be independent.
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Figure 3.4: x° test for the form factor Fr(m%) and Fy (m%). The limits for F»(m%) are obtained by means of the
concurrence, those for the form factor Fy (mQZ) by means of the operator %,qq.
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Figure 3.5: x? test for the form factor F\ (m%) (left) and Fi*(m%) (right). Both limits are obtained by means of the
cross section.

limits | (L = 17.6 fb—1) limits 11 (L = 150 ab—1)
€ 0.006 —0.002 < F3(m%) < 0.003 0.001 —0.001 < F(m?%) < 0.001
Codd 0.009 —0.001 < F3(m%) < 0.001 0.006 —0.0004 < F3(m%) < 0.0005
or 0.05 pb —0.009 < CY <0.010 0.02 pb —0.004 < CY <0.004
or 0.05 pb —0.001 < C{* <0.001 0.02 pb —0.0004 < C{A < 0.0004




