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 Bayes Theorem 

Standard Model +
OPE/HQET/
Lattice QCD

to go
from quarks

to hadrons},  mt}

 The Method and the Inputs:

M. Bona et al. (UTfit Collaboration)
  JHEP07(2005) 028 hep-ph/0501199
M. Bona et al. (UTfit Collaboration)
  paper in preparation

 see also: M.B., UTfit talk
 at the CP violation session 
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 Standard constraints in the ρ-η plane: 

Vub/Vcb

εK sin(2β)

levels @
95% CL

∆md

∆md/∆ms

 η = 0.343 ± 0.028
 [0.289, 0.396] @ 95% Prob. 

 ρ = 0.214 ± 0.047
 [0.112, 0.307] @ 95% Prob. 
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 Crucial test of the Standard Model:
determination of CP-violating parameters measuring
CP-conserving observables: only side results included
and CP-violation areas overimposed.

     sin 2β = 0.687 ± 0.032   experimental value from charmonium

      sin 2β = 0.793 ± 0.033   expectation from side-only results        {
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 Including all the constraints

 η = 0.343 ± 0.022
 [0.300, 0.385] @ 95% Prob. 

 ρ = 0.215 ± 0.037
 [0.141, 0.286] @ 95% Prob. 

New result
based on
Bondar et al.
hep-ph/0503174



Marcella Bona Unitarity Triangle fit and NP

HEP2005, Lisboa, July 21, 2005 6

 Fit with NP-independent constraints

using Tree-level processes
assumed to be NP free
*the effect of the D0-D0 mixing
is negligible wrt the actual error

ρ = ± 0.18 ± 0.11

η = ± 0.41 ± 0.05

very important to improve:
 Vub/Vcb from semileptoic decays
 γ from tree level processes

 reference
starting point
 for NP model
building
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  J. M. Soares and L. Wolfenstein, Phys. Rev.
  D 47 (1993) 1021;
  N. G. Deshpande, B. Dutta and S. Oh, Phys.
  Rev. Lett. 77 (1996) 4499
  [arXiv:hep-ph/9608231]
  J. P. Silva and L. Wolfenstein, Phys. Rev. D
  55 (1997) 5331 [arXiv:hep-ph/9610208]
  A. G. Cohen et al., Phys. Rev. Lett. 78 (1997) 
  2300 [arXiv:hep-ph/9610252]
  Y. Grossman, Y. Nir and M. P. Worah,
  Phys. Rev. Lett. B 407 (1997) 307
  [arXiv:hep-ph/9704287] 

 NP: model independent approach

    We can generalize the analysis beyond the Standard Model parameterizing

    the deviations in |∆F|=2 processes in a model independent way:

 |εK|EXP = Cε⋅|εK|SM

 ∆md
EXP = Cd⋅∆md

SM

  model indepentent assumptions

 ∆ms
EXP = Cs⋅∆ms

SM

 ACP(J/ψK0) = sin (2β + φd)

   not yet available

  5 free parameters

 αEXP =  αSM - φd

   6 available constraints
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 |Vub/Vcb|
 ∆md

 εK

 ACP(J/ψK0)
 γ(DK)

Using

 NP: model independent approach in the fit 
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 |Vub/Vcb|
 ∆md

 εK

 ACP(J/ψK0)
 γ(DK)

+
 α
 cos2β
 ASL

 NP: model independent approach in the fit (II) 
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 CBd = 1.10 ± 0.48

 NP: model independent approach in the fit (III) 

φBd = -4.6 ± 2.6o  CεK = 0.93 ± 0.22

NP in ∆B=2 and ∆S=2 could be up to 50% with respect
to the SM only if it has the same phase of the SM



Marcella Bona Unitarity Triangle fit and NP

HEP2005, Lisboa, July 21, 2005 11

 Universal Unitarity Triangle:
generalized SM analysis and MFV
MFV = no additional flavour mixing
only mixing processes are sensitive to NP

For UUT we do not use εK and ∆md in the fit

ρ = 0.258 ± 0.066
    from UUT fit

η = 0.319 ± 0.039
     from UUT fit

Buras et al. hep-ph/0007085

See T. Ewerth's
talk at the joint
CP-violation/
Rare decays
session
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 MFV:
In models with one Higgs doublet or low/moderate tanβ
(D'Ambrosio et al. hep-ph/0207036)
NP enters as additional contribution
to the top box diagram

Λ0 = 2.4 TeV
Λ0 is the equivalent SM scale 

 Λ > 3.6 TeV @ 95% for δS0(xt) > 0
 Λ > 5.1 TeV @ 95% for δS0(xt) < 0

   δS0 =  -0.03 ± 0.54  
  [-0.90, 1.79] @95% Prob.

a = 1 (as a reference)
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 MFV (II):                           2 Higgs + large tanβ
 → also bottom Yukawa coupling must be considered

 δS0
B  ≠ δS0

K 

 Λ > 2.6 TeV @ 95% for δS0(xt) > 0 
 Λ > 4.9 TeV @ 95% for δS0(xt) < 0 

 Λ > 3.2 TeV @ 95% for δS0(xt) > 0 
 Λ > 4.9 TeV @ 95% for δS0(xt) < 0 

δS0
B δS0

K
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 b → s transitions (∆F=2)

ms = 22.2 ± 3.1 ps-1

 [16.1, 28.4] @ 95% Prob. 
 ms > 31 ps-1 @ 3
         > 38 ps-1 @ 5

red: 65%
yellow: 95%

Without the
experimental bound

∆ms will be precisely measured as soon 
as it is measured with σ(∆ms) < 1 ps-1

It is crucial to improve the precision on the lattice quantities (fBs, ξ) to have 
a better precision on ∆ms to be compared to the future measurements
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 b → s transitions (∆F=1)

 1.4σ or less from the 
 charmonium sin2β
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Assuming that:
 B factories will collect 2 ab-1

 2 years of data taking at 
LHCb (4fb-1)

 CKM matrix in 2010
input

output
SM fit
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 2010

 MFV

σ(δS0) = 0.54 now

 UUT

σ(δS0) = 0.26



Marcella Bona Unitarity Triangle fit and NP

HEP2005, Lisboa, July 21, 2005 18

 2010
 scenario

In the hypothesis
the SM still works 
in 2010:
impressive
precision on b→ d
and b→ s transitions

CBd = 0.98 ± 0.14 φBd = -0.1 ± 1.3 o CBs = 0.99 ± 0.12 φBs = 0.0 ± 1.3  o
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Summary and conclusion

 At this moment the generalization of the
    UT analysis beyond the SM constrains
    enormously the NP parameter space.

 it gives serious constraints on model building
 it points to MFV

 b → s transitions are still unconstrained
 In MFV it is also possible to turn UT analysis

    into a probe for NP scale
 2010 scenario: stringent bound to NP

    in case of no breaking of the CKM picture
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back-up slides


