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o CP violation in the SM: the CKM mechanism

o UTfit: method and inputs

o Inputs fom Unitarity Triangle Analysis (UTA)

@ Actual constraint on the CKM parameters from all measurements
» Compatibility plots - tension in the fit?

o UTfit and lattice QCD

s UTA and NP

@ Conclusions
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Cornodriollity olors

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 mne -

Contours (68% and 95%) for the vertex
position determined by Ams/Amd, |Vub/Vcb|
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Fit overconstrained: UT analysis without relying on theoretical calculations of
hadronic matrix elements. Using angles measurements, |Vub/Vcb| to determine
CKM parameters and Amd, Ams, and ¢, to determine the LQCD quantities

(assuming the validity of the SM).
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Main goal: identify where lattice QCD calculation improvements are necessary

Parameter UTangle UTangle + Vub/Vch lattice QCD results
Bk 0.78 £ 0.07 0.75 £ 0.07 0.75 = 0.07
fs, VBB, (MeV) 265.6 + 3.6 264.7 + 3.6 270 + 30
H 1.27 + 0.05 1.26 + 0.05 1.21 + 0.04
fpy (MeV) 191 £ 13 191 £ 13 200 = 20
M.Bona et al. JHEP 0610:081, 2006 (hep-ph/0606167)

(V.Lubicz,
C.Tarantino,
arXiv:
0807.4605
[hep—-lat] )
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UTA ozvond me SV

@ start from a NP-free CKM determination
@ parametrize generic NP in all sectors

@ fit simultaneously for CKM and NP parameters
SM —»SM+NP

General parametrization for Bq-Bq mixing (q=d,s) s oM

— (Vub/Vcb)SM (Vublvcb)SM
C eZi¢Bq_<Bq|HSM+NP|Bq> .
¢ T CB_|Hey|B,> " C, e
ql SMl q K K
SM SM
ANPQZicl)ffP Amy CAm Amy
where:

b5 =B P =—B,




Additiondl consirdints for NP dnalysis

Am=|A,|=Cs Am  2¢.=arg(Aj,)=2(B—ds)

@ semileptonic asymmetry in B, A_* ([DO Collaboration] Phys.Rev.Lett.98:151801,2007)

. TI'(B,~I"X)-T(B,~IX) rs,
L= — — - =Im(

r(B,-»I"X)-r(B,—»I'X) A%u

)

@ dimuon charge asymmetry, A_** ([DO collaboration] Phys.Rev.D74:092001,2006 — [CDF
collaboration] note 9015)

fdxdoAgL"‘f X0 Agr

s“'s0

faXao+ T sXs0

@ BS lifetime measurement from flavor specific final states, TBSFS (ALEPH, CDF, DELPHI, DO, OPAL,
see ref [19] in arXiv:0803.0659)

HH_
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@ two-dimensional likelihood scan for AI' and ¢_from the flavor-tagged analysis B_-> J/¢¢ ([DO
Collaboration] arXiv:0802.2255)

@ two-dimensional likelihood ratio for AI' _and ¢_from the time dependent tagged angular analysis B_->

LFS_ 1
B, l—vs
1+(

J/y¢p ([CDF collaboration] arXiv:0712.2397)
see A. Chandra talk on Monday 12
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NP contributions fo the K mixing
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up to ~10% effects still allowed
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ey onysics in B secror

NP contributions to the B_mixing
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Cornclusions

@ 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

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

@ Indication for NP with new sources of flavor violation. Clear
pattern arises:

*1 < 2:strongly suppressed
*1 < 3: <0(10%)
22— 3:0(1)
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A=(p.n)

sin2B: from the time dependent asymmetry
measurement in B® »J/¥ K, only, theoretical error

taken into account (Ciuchini et al.
PRIL95:221804, 2005).
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Angles, inouy
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TD A_, and BRs for B »nt and B —»pp + isospin analy:
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M.Bona et al. Hep-ph/0701204, to appear in PRD

overall constraint:

B° —»(pm)° analysis on the Dalitz plot.

The penguin contributions delete in:

A = A(B° -»p*m ) + A(B° »pmt* ) +2A(B° -»p°° ) =

=(T+- + T-+ + 2T00) e'°

and similarly Abar, for CP conjugated.

We extract a directly from data measuring

R= Abar/A = e*°
Penguin contributions cancel out
in the sum: non need to fit for

them.
As for gamma from Bs (Ciuchini

ﬁ\/ et al.

wgg il Phys.Lett.B645:201-203,2007)
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A=(p)

Angles, Inours
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Sensitivity to y proportional to an important parameter:
CHARGED B
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A=(p.)

2B+Y: from the time dependent analysis of B® -»D(*) m and B° »Dp.
The only information we can extract from data is the 2D distributions:

g 150 ‘L:. 150 *;.
100 100
50 50
0 0
-50 -50
-100 -100
-150 -150
0 0102 03 04 05 06 0.7 0.8 S(SDE; 0 01020304 05 06 0.7 08 rlz.[!;*n)‘l 0 010203 04 05 06 0.7 0.8 :(?39)1
Assuming SU(3) and neglecting annihilations (+-100% error convgluted with the experimental one):
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