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Statistical method

Uit o

Use the Bayesian statistics to Use Frequentist Hypothesis testing to
extract the observables. build statistical significance (p-value)
Extract the credibility interval functions from which estimates and
from the fit. confidence intervals are obtained.
Gaussian PDFs are used to RFit scheme for the treatment
represent statistical and of theoretical systematics. Theoretical
systematic uncertainties. systematics are considered as additional

nuisance parameters .

Denis Derkach, UTfit and CKMfitter, 17.04.2012



sin(2p)

cos(2p)

Constraints used (angles)

B->nn, B2>Knr, B2>KK

B->J/Wr, B>J/WK

B->DK, B>Dn

B->DK, B>Dn

B->DK*
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Constraints used (sides constraints)
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Main fit results

Combining all the constraints in one fit, groups get:
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P = 0.144+0023 55,
N = 0.343%0005 44,4

The central values are consistent within errors. SM stands very precise and there are no
big tensions for a moment. Keep in mind B->tv and sin(2) mutual tension of ~2-3c.
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Multiple analyses treatment

In several input measurements we need to combine different analyses types and different
experiments.A good example of such a combination is CKM angle Y extraction.
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Experimentally not easy to measure.
Three ways to extract the information:

Related variables (depend on the B meson
decay channel):

R Ve 75 ~ 0.1 For charged B mesons
'B —

, <
Ap—el ™1y ~0.3 For neutral B mesons

Op strong phase (CP conserving)

‘GLW (D> CP+ (KK, tr)* or CP-(Ksgp, Ksw) eigenstate)

‘ADS (D—>Kmn, D>Knnd, D->Krmr)*

*Include present LHCb results, the B*>DK* channels precision is lead by LHCb.
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v inputs

The combination is performed starting from the HFAG averages. The main
problem is treatment of the nontrivial likelihoods for {y, Og, rs} observables.
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vy LHCDb inputs

LHCDb has already produced measurements, which have got leading precision for
this type of analyses.

....... S —

Acp+

GGSZ CKMfitter
constraint

GGSZ CKMfitter
constraint

Rcp+

0.006
z Nice example of g - [T
g LHCb entering o ™"
z the game s o
5 8 [
3 >3
£ a

0.002

To resolve the ambiguities, one needs more decay channels to be analyzed.
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v results

The SM prediction can be obtained removing Y from the full fit.
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Ysm =(68.513.2)°

With new LHCDb results
we are now able to have

good Y reconstruction in
the GLWV analysis.
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The issue of central values is
now under discussion,
however, both results show
that there’s no tension in this
sector. 10
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Summary Table of the SM predictions and pulls

‘ fitter

UTﬁt

Prediction Measurement Pull Prediction Measurement Pull
, ° (85.8+3.9) (91.4%6.1) +0.8 (92.9%3€5)) (89.0%%4.42) -0.6
sin(2P) (0.80+0.05) (0.679+0.024) -2.2 (0.830%0013 ¢ 933) (0.679+0.024) -2.7
Y,° (68.5+3.2) (75.5£10.5) +0.6 (67.1%4€37) (66x12) ~0
Vi 1073 (3.61+0.14) (3.810.6) +0.6 (3.42%02,,) (3.92+0.09+0.45) +1
Vg, 1073 (41.5+0.7) (41.£1.) -0.3 (40.69+0.99) (40.89+0.38+0.59) +0,2
€k, 1073 (1.9240.18) (2.229+0.010) +1.7 (1.86%07 g 39) (2.229+0.010) ~0
Am,, ps’! (19.0£1.5) (17.7+0.08) -0.9 (18.122,)) (17.73110.045) -0.2
B(B>tv),10* (1.64+0.34) (0.831+0.093) -2.3 (1.68+0.31) (0.832+0.084) -2.8
Bs, rad* (0.01876+0.0008) (0.01824+0-00080_ 75,

*To be compared to the most recent LHCb measurement: ¢s= -0.002 + 0.083(stat.) * 0.027(syst.)
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Bs—=>up

The global fit is also able to predict other values of interest for LHCb:

Current LHCDb limit
>
= UTfit % 3 Prediction for Br(B —up)
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B(B —ll),10® Br(B,~uy) [107]
s
BR(Bs>up) = (3.540.28) - 10 BR(Bs=>pp) = (3.630183;) - 107

Current LHCb limit, BR(Bs>pu)< 4.5 - 10

The situation is getting more and more interesting.
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Generic NP parameterization

Since the fit is over constrained, we can introduce new parameters added in order to parameterize

generic NP AF=2 processes in all sectors

B, and B_mixing amplitudes (2+2 real parameters):
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NP parameters fit result from UTFIT

Recent LHCDb results on the B, mixing phase have pinned down the possible new physics

effects. Almost no tension is seen in the
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NP parameters fit result from CKMfitter

Analysis with close parameterization is also performed by the CKMfitter group

Mg
MSM"‘

= (Re[A,]+iIm[A, ])= A, [e"**

ImA,

Re A,

Re A4=0.757%0-132 493, and Im Ag=-0.181+0933 45
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Re As=-0.895%0082 4 116 or 0.895%0020 g,
and Im A=-0.04%017 4 |5
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Predictions for Ay

Out of the same fit we can get the information for Ay

Including the Ag results: Not including the A results:
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Conclusions

CKM matrix is the dominant source of flavour mixing and CP
violation in B and K systems

o(p)~15% a(n) ~4%

General UTA provides precise determinations of CKM parameters
and NP contributions to AF=2 amplitudes.

Model Independent fit shows some discrepancy in the B4 sector in the NP phase
parameters.

LHCDb results play more and more important role in the fits. Hope for a good 2012 run.
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Lattice averages for Bs2>uu

UTfit

fifter
L. . Reference Article Ny Mean Stat Syst
The predictions for Bs=> UM shown in MILCO2 201 5 217 6 %
this talk are based on the lattice JLQCDO3 [33] 2 215 9 I3
£l by Laih ETMC09 [34] 2 243 6 15
averages of last summer Dy Lalno, HPQCDO03 30 241 260 7 39
Lunghi and Van de Water in http:// FNAL-MILCO09  [35] 2+1 243 6 23
: HPQCDO0Y 36)] 241 231 5 30
www.latticeaverages.org/ : D0 |36 R
S Our average 231 } 15

f2=250(10) MeV

8 O

prediction fss = 238.5 [+4.8 -12.7]

4 026 02:8‘
fos= 229(7) MeV 18
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