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P (A,B|a, b) =
Z

d� ⌘(�)P�(A|a)P�(B|b)

Bell locality

shared resources

Bell inequality
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loophole: inequality violated but 
Bell locality true 
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loophole free test in atomic and solid-state physics

w/ photons

w/ atoms

S. Storz, et al. Nature 617, 265-270 (2023) w/ superconductors
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how about at colliders?

short answer: surprisingly good
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not designed for                                                              testing Bell inequality



remember: we only need efficiency of detecting 
charged pions or leptons

more than 80%
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Detection loophole
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Locality loophole



more than 90 %
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cluster decomposition vs. entanglement

it seems OK at colliders

I don’t know in other settings
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)(
less than 30 %

ATLAS-CO
N

F-2023-069
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Sommerfeld?


