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* The centrepiece of these studies is to look for an asymmetry between the decays of two neutral B mesons

into a final state such as J/y ( ¢ecquark pair) and a short-lived K meson ( ggquark pair).
* This mode is considered the “golden” mode to measure the angle [> because the resulting state has well
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defined CI’ properties and the decay 1s experimentally easy to 1dentity.
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i) Schematic of B°B° mixing

ii) Decay reconstruction for B%->J/ywKg
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* The area of the triangle gives the amount of CP violation.

The BaBar collaboration devoted many years to the measurement of CP
violation in the B meson system and the parameters of the CKM matrix.

The BaBar detector

 Vertex detector: Provide precise position and

PEP-II. _~ momentum information on charged particle tracks.
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Positrons N . Drz:ft Chamber: Main momentum measurement for
_— Delt:;:’r'i"‘"“" . charged particles and helps particle identification
| through energy loss measurements.

* Cherenkov light detector: Used to identify
different type of particles.

*Electromagnetic Calorimeter: Identifies
electrons and neutral particle by measuring energy
deposition.

* Instrumented Flux Return: provides muon
and neutral particles identification.

Results extracted from Physical Review D 79: 072009

a) Flavour of B’ particle is determined from reconstruction and the number
of candidates in signal region is plotted for B’,, and B"g.

b) A clear asymmetry is observed between the number ot events with B® and
opposite B’ tag as a function of At. The amplitude of the oscillation curve

is proportional to sin(2[3). sin(23) = 0.687 + 0.030

 All angles and sides measurements are combined within their respective

error bands in the adjacent plot.
* All measurements intersect at a common apex point showing excellent
consistency with the theoretical particle physics model.

The BaBar experiment made nNumMerous
measurements of the parameters of the CKM
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matrix and confirmed symmetry violation in

the B system, exactly as was predicted by
Kobayashi and Maskawa in 1972. The Nobel
Prize for Physics was finally awarded to them in
2008.
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