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..and new measurments are coming...

¥ Expected.. ¥ Less expected...
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SM expectation
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New ! Measurement of Ams
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Probability density

SM expectation
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Global Fit
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We are probably beyond the era of « alternatives» to the CKM picture.
NP should appear as «corrections» to the CKM picture




Are there evidence of disagreement in the actual fit ?

agreement between the predicted values and the measurements at better than :
[[1c MW3c M5c
2c WM4c M6o

= SN 0
= : UTsit ¢ 1sEEE
S 30 M
o) S Em 1.6
25 ..... ...,. .......... .
4 g 14 4
20 .......... b 12
15 0.8
10 2 0.6
B | 0.4
| 1
0.2
Oy 20 140 60! 50 FO0H20140°160 166, ° % 5 10 15 2'0 25 30 35 40 °
2 -1
Y] A mg[ps]

No disagreement for y et Am,



SM Fit

Look for discrepencies...

we have a weak sign
of a disagreement
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sin2B =0.764+ 0.039
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from indirect determination .
We should keep an eyes on these kinds

of disagreements. Could be NP




Fit in a NP model independent approach ,, &2 _ ~ . sv AF=2
d q d
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Using
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Fit in a NP model independent approach

C,=0.91+0.15

Probability density

: UTfii‘

NP in AB=2 and AS=2 could be up to 50% wrt SM only if has the same phase of the SM



Fit in a NP model
independent approach

Axp/Agm VS Onp ‘

Take at face value this is
an evidence of NP at ~2c level
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Zap2 | < N | \/,7 b 4 NP physics coupling
AB=2 Aeﬁ‘ M, A ;s NP scale (masses of new particles)

Take a case where  §, = Vt;,Vt = A~ 80NrGeV A~ 180 GeV



Fit in a NP model independent approach
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Universal UTy

Buras et al. hep-ph/0007085

- The previous fits > MFV ? ¢(B,) ~0 |

Fit .\Vl.thOllt gx and Amg e and Amy are
valid in SM and MFV sensitive to NP
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Almost as good as the SM !l



MFV

S, (%)= > S,(x,) + 85,(x,) b L a
A() ’ ﬂ1.: t
5S0(Xt):4a T AO =2.4TeV B .
A, 1s the equivalent SM scale d % b
In models with one Higgs doublet
or low/moderate tanf3 (D’Amb.r(.)sio et al. 2Higgs + large tanf — also bottom
hep-ph/0207036) NP enters as additional Yukawa coupling must be considered

contribution in top box diagram
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Starting point for studies of
rare decays see for instance : _

Bobeth et al.  hep-ph/0505110

—p,N from UUT
-FCNC effective Z vertex [NP in AC] from Br(B>X_ll), Br(K=>m*vv)
-cromomagnetic penguin  [NP in AC7 ]  from Br(B>X,y)

-(penguins,boxes)
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, K physics

Br(B,~>up) x 1010

<2.20

[0.47-1.81]
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Branching fractions MFV(95%) | SM (95%) exp
Br(K">ntvv) x10!!1 <11.9 [6.1-10.9] 14.7+13.0-8.9
Br(K, >1ovv) x10!! <4.59 [2.03-426] | <5.9 x 10*
Br(K, S pp) x 10° <1.36 [0.63-1.15]
Br(B>X.vv) x 10° <5.17 [3.25-4.09] | <64
Br(B>X,vv) x 10 <2.17 [1.12-1.91]

<1.5x 103

Very interesting the AFB asymmetry of B->K*Il

> B physics




Need Rare B/K decays

Indication of MVF ? Improve the existing meas.
Theory (Lattice QCD)

today Ayp/Agy<20% start : Am_ measured
A

T +AT T,

Need : measurement ¢(B;)
AF=1 Transitions

Need : Improve precision

A

LHCb - SuperB LHCb - SuperB

T~

Theory (Lattice QCD)

ANYHOW THE “MOT D’ORDRE” IS IMPROVE !!




Conclusions

UTfits are in a mature age with recent

precise measurement of UT sides and angles

Generic NP in the b — d start to be quite constrained
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At least in this sector, we are beyond the alternative
to CKM picture, and we should look at « corrections ».
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We need to
improve the

precision
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In the hypothesis that LHC will observe NP we need next facilities
be able to study the structure of the NP up to the TeV scale

But we need theorists ! ...

in particular to push down the precision on the hadronic parameters
(via QCD calculations)
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Why working and keep working on flavour physics ?

Flavour physics, with FCNC, CP violation phases... is the ideal place for looking for New
Physcis effects beyond the Standard Model (since many processes are suppressed in SM)

even if mediated by heavy (not too heavy) particles

Example for B oscillations (FCNC-AB=2):

b _f_x ..... |— d b | ,.,E | _ d
| ~ . : E _;_E
it " ©. B,
- | — — | d | —
= R b d l e | b b
x &
NP ‘ ‘ 14 r  upper limit of the relative contribution of NP
Onss | < fr 22 NP physi I
o | ST - —<.\Ir physics coupling
AB=2 Aeﬂ M /4 Aeff NP scale (masses of new particles)

If couplings ~ 1

all possible intermediate
~1 A~ 10Nr TeV possibilities

Opg
<

Minimal Flavour Violation

*
5q‘d ~ I/tq'l/m’

8. ~1 Ay~ 2NrTeV 8pq~0-1 A~ INrTeV

(couplings small as CKM elements)

5, ~0.1 A~ 0.27rTev A~ 0.08/Nr TeV



« Schematically Two possible solutions »

Ay very high > 10-100 TeV

difficult to learn from rare decays (but maybe the only way...), and very difficult
to find evidence of NP at LHC....

A~ 1TeV + flavour-mixing protected by additional symmetries (as MFV)
much to learn from flavour physics now and in future when NP will be discovered.
( this solution is also more similar to the case of the SM)

The second solution is the one matching with the naturality for the Higgs mass
which would place the NP arround ~ 1 TeV

Complémentarity LHC/precision measurements If the coupling are not
8.0 VoV r=20% > A~ 180 GeV even smaller

A~ 0.08/Nr TeV r=10% > A4~ 250 GeV

Suppose A ~250GeV
r= 1% > A4z~ 800 GeV > § mesurable



Parenthesis for Lattice people

We have supposed that
- B Factories will collect 2ab!
4fb! Inputs

B <1°  from charmonium fB\/BB ~ 5%
o ~7° Xub ~ ff/‘) Am, at 0.3ps’! £ ~ 39
y~5° cb 0 (Tevatron or/and LHCb) BK ~ 5%

(half B-factories/half LHCD) 4 Lattice

sin2y + 0.045 /
2 s0s2p ’ An importa | Point is that the |
1 relative preg¢isions on CP-violating
08 AR quantities are on phase with

0.4

D.2

-0.2
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CP-conserying quantities

IF

Lattice calculations at
few % level



In the « sad » hypotesis the SM still work in 2010....

€ s 4 5o
o o - ] o -
m UTsit m UTit
< - 1 - ¥ I
100 100
50 50
ﬂ:— « —— ﬂ:— -~
-EIJ: -EIJ:
-mu: -1m:
=150 =150
| | i | | | bl | Ll | | Dosrelusy
0 05 1 155 2 25 3 3 4 0 05 1 1.5 2 25 3 3. 4
& | ' [ ' =
[ ] g | (It a ™™ - g | Ui
gmz. Z oo02 2 2
3 3 3 S osia
*a A B -
. & ooon & &
| .00 - -
ga] i o - R o o L L Jim. 0 I.‘\ ..........
o 1 2 3 4 %o 10 0 10 20 f 1 2 2 A
g, G, 0g G
Opa = (0.1 1.3)° Coy = 0.98 +0.14 g, = (0.0 £ 1.3)° C,. = 0.99 £ 0.12

VERY IMPORTANT in =< 2010 : same and impressive precision on b —d and b —s transitions



Hadronic parameters as obtained from the UTfit and from Lattice calculations
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% 0.002—
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The errors from UTfit fix the precisions needed from calculations to have
an impact in the determination of CKM parameters and to test NP




Observable

CKM2010

SuperB

Comments

sin(2P) (b—ccs)

<l1°

<1°

no improvement

Y R R N R

V_,-incl 1% ? More theo. parameters from data
V,-excl 4% - Depends on Lattice

B —»>D*tv 10-15% 2-3% SM -senstitive to NP (H*)
V p-incl 10% ? More theo. parameters from data
V ,-excl 10% - Depends on Lattice

Br(B — (p,»),y) 0.1 x 106 0.03 x 10° |V./V,| from py/K*y dep. Lattice
Ay (X ]HT) *0.12 (s<s,) 7% (5- +0.015 (s<s,) 7% (1- Competition with LHCb
14%syst) 6%syst)
Br(B — X I*I) Syst. difficult to extrapolate
Apg (Xy) 3% [0.5-1]% Interesting if 6<0.5 (SM) Interesting if 6<0.5
(SM)
A (K¥y) 0.65% ~0.15%




AF=1 b-> s transitions are very sensitive

to NP contributions (AF=1)

sm(zﬁ“'“)/sm(w ) g

PRELIMINARY

b—)ccs World Average 0 69+0.03
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