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Experimental tests of Bell Inequalities

Resolution of E.P.R. Paradox
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New York Times,  May 4, 1935.
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Aspect et al. PRL 49 (1804) 1982
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Weihs et al. PRL 81 (5039) 1998
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Nature V526, October 29, 2015



e+e-→Υ→bb produces B0 B0̅ entangled state.

Entangled State of B mesons

B0(B̄0)� e±X⇥
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B0 B0̅ are completely anti-correlated.  A decay of one
is a measurement of the state and collapses the wave 

function.
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example BELLE event



BaBar mixing measurement 

time difference between decays measured as
length between decay vertices.  to be continued… 

Fig.6 shows two distributions, one for the interval ∆t between the times of decays Bd → l+X and B ̄d → ψKS and the other 
one for the CP conjugate process B ̄d → l−X and Bd → ψKS. They are clearly different proving that CP is broken.

time asymmetry!

difference vs. Δt
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“Yet the main point to be noted is that EPR correlations, which represent some of 
quantum mechanics most puzzling features, serve as an essential precision tool, which is 
routinely used in these measurements. I feel it is thus inappropriate to refer to EPR 
correlations as a paradox.” I.I. Bigi

♯ CP Violation in the SM, Quantum Subtleties and the Insights of Yogi Berra,
   I.I. Bigi hep-ph/0703132 “Praise the Gods Twice for EPR Correlations”

“When you come to a fork in the road, take it.”  Yogi Berra 

“I know of no more concise formulation of one of quantum mechanics most counter-intuitive 
features that underlies the interference pattern observed in a double-slit experiment with 
particle beams: even a single electron can pass through both slits.” I.I. Bigi
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emergent gravity might explain 
dark matter


