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violation of Bell inequalities makes entanglement real
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the importance of choosing the right observables

o entanglement witness vs. measure
e basis vs. maximization
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the study of entanglement leads to that
of Bell inequalities violation
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what is the uncertainty?

. Spin correlations of top quarks

\"
at the level of pseudo-observables: significance of 20!

at the level of observables: significance of 2 (?)

spin correlations of final leptons in the detector




Down the rabbit hole

W. Bernreuther, D. Heisler and Z. G. S1, JHEP 12, 026 (2015)




analysis MF, R. Floreanini, G. Panizzo, PRL 127 (2021) 16

- both qq and gg
~ give top pair
§ max. entangled

only gg
gives top pair
max. entangled




Aside: correct for the bias

An intrinsically differential observable




Hypothesis test
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violation: 98% CL w/ Run II data (139 tb-1) |
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systematic uncertainties (e.g. from unfolding) not included
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MF, R. Floreanini, E. Gabrielli, 2208.11723

can we use entanglement to study new physics?
it would be a new and powerful tool

example: magnetic dipole moment in top-gluon interaction
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https://arxiv.org/abs/2208.11723

it should be tested in all numerical and analytical computations!




NP: u=0.003




again, what is the uncertainty?




Mean of function values
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1= 0.003 significance: 3

(run 2) £ = 140 fb~* (Hi-Lumi) £ =3 ab™!

events 387 8294

TABLE I. Number of expected events in the kinematical region m¢ > 900 GeV and 0.85 < x < 1.
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20/ previous limit: ¢ < 0.02




N case someone asks




consistent estimator
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MadGraphs (NNPDF23)
< DELPHES (fast simulation

W4 Lvent generation ATLAS detector)

exactly two opposite sign leptons (e,mu) of different flavor

neutrino weighting technique (top quark momenta)

< g




Implementing at the LHC

W. Bernreuther, D. Heisler and Z. G. S1, JHEP 12, 026 (2015)
Y. Afik and J. R. M. de Nova, Eur.Phys.J.Plus 136 (2021) 9, 907
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