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mixing induced CP violation

Time-dependent CP Violation in Bs decays
CKM ansatz: CPV is due to a complex phase in the quark mixing matrix 
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Angular analysis to disentangle different CP-eigenstatesAngular analysis to disentangle different CP-eigenstates
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More precise measurement
New channels—cross-check

SM: φss

 

=-2βs=-0.04

CDF+D0:[ −1.47 ; −0.29] ∪

 

[ −2.85 ; −1.65 ] 
90% CL

Uncertainties of the data are still large.

φss from  Bs →
 

J/ψ φ
 

decays

First evidence of New Physics?
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We use the LCSR to compute the form factors. Consider a generic 
correlation function

Hadron
 

level:

Bs->f0 form factors

Quark level: Light cone OPE

H.Y. Cheng, C.K.Chua, K.C.Yang, PRD73,014017(2006)



Bs->f0 form factors

P.Colangelo, F. De Fazio, W.W., PRD81:074001,2010



Bs->f0 form factors

30% larger

NLO B->pi:

G.Duplancic, A.Khodjamirian, T.Mannel, B.Melic and 
N.Offen, JHEP 0804,014(2008)

P.Colangelo, F. De Fazio, W.W., PRD81:074001,2010



Bs decays

No annihilation

Factorization assumption:

Color suppressed: a2=C2+C1/3~0.1
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Bs decays

Color suppressed: a2

 

=C2

 

+C1

 

/3

No annihilation
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With the inclusion of QCD corrections:

a2 is not universal but channel-dependent.

B decay data

a2

Bs decays

a2
SU(3)F

Factorization



in units of GeV

a2 is not universal

a2(CDSS) is larger than a2(BZ)

the product of a2*fχc1 is used for channels involving χc1

CDSS: Three point QCD sum rules
P.Colangelo, F.De

 

Fazio, P.Santorelli

 and E.Scrimieri,
PRD53, 3672

BZ: Light cone sum rules
P.Ball

 

and R.Zwicky,
PRD71, 014015; D71, 014029

Bs decays



CDSS: Three point QCD sum rules
P.Colangelo, F.De

 

Fazio, P.Santorelli

 and E.Scrimieri,
PRD53, 3672

BZ: Light cone sum rules
P.Ball

 

and R.Zwicky,
PRD71, 014015; D71, 014029

Bs decays

PDG

Belle, 0912.1434



Estimation from Ds decays:                                      

Stone & Zhang,arXiv:0812.2832; 0909.5442

Factorization:

P.Colangelo, F. De Fazio, W.W. PRD81,074001

QCD factorization
O.Leitner, et. al, 1003.5980

Factorization+ flavor symmetry: two predictions

P.Colangelo, F. De Fazio, W.W. in preparation

Recent experimental data: 

Remi
 

Louvot
 

(Belle) FPCP2010

Theoretical predictions will be tested in the near future. 
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Factorization fails:

vanishing decay constants

Infrared divergences: see M.Beneke, L. Vernazza, 0810.3575

Assuming SU(3) symmetry for decay amplitudes, the BRs
 

of Bs 
decays are predicted as (in units of 10^(-4))

may provide a side-
 check when the number of 

accumulated data increases.



Summary

BsBs--> f0 form factors in LCSR> f0 form factors in LCSR

LO
estimate of QCD correctionsestimate of QCD corrections

Bs decays into Bs decays into charmoniumcharmonium
 

are computed are computed 
by making use of the SU(3) symmetry.by making use of the SU(3) symmetry.

Thank you!

Results of Bs-> J/Ψ (φ, η, η’) are well consistent with 
the data

Bs-> J/Ψ f0 will be tested in the near future and 
could be helpful for the measurement of βs



Spare slides
Bs->f0 form factors

0.35*0.18/0.37=0.17

0.40*0.18/0.37=0.19

0.12*0.37/0.18*(0.209/0.231)=0.22

0.08*0.37/0.18*(0.209/0.231)=0.15



a2:PQCD vs factorization
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f0(980), ssbar?
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