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CP violation and CKM matrix

SM: CPV irreducible phase in the CKM matrix
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Method and Inputs

Bayes theorem
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Angles, inputs

sin2 B : from the time dependent asymmetry measurement in -;-", UTyi
B -J/¥ KS only, theoretical error taken into account 5
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Angles, inputs
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overall constraint:
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The penguin contributions delete in:
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We extract a directly from data measuring
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0.001—

Penguin contributions cancel out
in the sum: non need to fit for
them.

As for gamma from Bs (Ciuchini et Lol !
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A=(p)

Angles, inputs
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A=(p)

Angles, inputs

Sensitivity to y proportional to an important parameter
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=LY

2B+y: from the time dependent analysis of B —D(*) = and B° —Dp.
The only information we can extract from data is the 2D distributions:
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Results
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Compatibility plots

A way to "measure” the agreement of a single measurement with the indirect
determination from the fit using all the other inputs: test for the SM description of
the flavor physics

The cross has the coordinates
(x,y)=(central value, error) of the direct
measurement
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Tension in the fit?
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the tension is between the inclusive Vib
measurement and the rest of the fit.

Exclusive measurement still limited by

LQCD 13



UTTfit vs lattice QCD (T)
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The fit is overconstrained, we can extract hadronic parameters from it (assuming
the SM)
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Using the constraints from angle measurements and
|Vub/Vcb| to determine CKM parameters and Amd,
Ams, and ¢, to determine the LQCD quantities

A UT analysis without relying on theoretical
calculations of hadronic matrix elements is possible

Main goal: identify where lattice QCD calculation
improvements are necessary

K

Parameter UTangle UTangle + V,p,/V.p || lattice QCD results
Bk 0.78 + 0.09 0.75 +0.09 0.79 + 0.04 + 0.08
fg_/Bp_ (MeV) 262+ 6 261 + 6 262 + 35
H 1.25 +0.06 1.24+0.08 1.23 +0.06
fg, (MeV) 186 + 11 187 + 13 189 + 27
fg, (MeV) 232+ 9 231+ 9 230 + 30

M.Bona et al. JHEP 0610:081, 2006 (hep—ph/0606167)
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fe-free prediction of B—tv

Adding to this fit the information on the Bd Bag parameter, BBd = 1.28+- 0.05 +- 0.09

(S.Hashimoto, hep—ph/(0411126)), we can predict BR(B—tv ) without assuming any f}
value from lattice calculation.
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G.Isidori, P.Paradisi PLB 639, 499 (2006)
M.Carena et al. PRD74 (2006) 015009
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UTfit vs lattice QCD (II)
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Conclusions

» Combination of all the available information
http://www.utfit.org

» SM description of CP violation through the CKM
mechanism is successful: all experimental measurements in
agreement, physics beyond the SM should appear as a
correction to this

» Small tension in the fit, due to the Vub measurement
» Extraction of hadronic parameters

 Prediction of BR(B— 1 v ) without relying on the lattice
calculations for fB
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