ENTANGLEMENT
IN HIGH-ENERGY COLLISIONS
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Bell inequality violation

probabilities

D (T . _) spin of one tau-lepton up
i) in the direction 7

D (T , ¢ ) spin of one tau-lepton up in the direction 7
iy ¥ other tau-lepton spin down in the direction 72 j




Bell inequality violation
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Bell inequality violation

. four directions:
any four non-negative numbers
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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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* high-energy regime
* 1n the presence of weak

and strong interactions
* qubits and qutrits




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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putting quantum observables to work
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Figure 3.4: x? test for the form factor F»(m%) and Fy (m%). The limits for F»(m?%) are obtained by means of the
concurrence, those for the form factor ng (mZZ) 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.



