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<zlsitorisitnotthe SM
up to OanyO directly accessible scale?

(Directly accessible ! by the LHC at 14 TeV with 100 (1000) f b 1

What [3avour has to say on this?

B, Bertuzzo, Buttazzo, Farina, Isidori, Lodone, Sala, Straub



The (scaring) success of the CKM picture
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with ! controlled by symmetries and, otherwise  ¢; = O(1)

/ strongly interacting EWSB
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An approximate flavour symmetry in action
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and its possible breaking terms in fermion bilinears (Yukawa couplings)
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Capital letters = U(2) doublets



The (high energy?) origin of the breaking terms unknown

Assume:

1. Under U(2)3
vV=(211), V,=(,21), Vy;=(1,1,2)
AY, =(2.2.1). AY,=(2,12)

and all small [|V,! Y]||! O(Vep, ma/m 3)
2. No other breaking parameter
in the full (unknown) RBavour theory
Examples:

supersymmetry Lsg = m*(V,! Vg &+ A(V,! Y)eg.agh
strong EWSB Lm = MEPF + mPf g + m(V,! Y)PfrL
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Physical parameters
(after suitable U (2%hsformations)

Minimal U(2)"
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The CKM matrix

SinceV,q ! Vas required by data,
either in Minimal or in Generic U(2)?

CuCd A s, se "
Vo = | )\ Co,Cd CuyS ,
| s 5t =") 1 ¢y 1

where S =€r, Suq=snf"" siCy! Sqc €% = \e°
and, from a fit of tree level observables:

Sy = 0.086% 0.00¢ Sqg = ! 0.22+ 0.01

s = 0.0411+ 0.000¢ o= (!97+9)°

<z In Minimal U(2)° every parameter determined

<z In Generic U(2)°“right-handed” angles still undetermined/unconstrained



Back to the Effective Field Theory

Express any U(2)3 invariant D=6 operator in tferms of the
physical parameters (up to O(1) coefficients)

L=t LY e Lmas ey LY ey LY H

/ \‘\ #FV both in L- as in R-current

Minimal U(2)” Generic U(2)3
Relevant observables: Extra relevant observables/effects:
0 0 0 0
EK,Bd—gd,BS—gS D | 3 ,KK
K 7ve, e, P

b— s(d)y, b— s(d)ll, v dn



A summary of Minimal effects

c1y X (3 TeV/A)?
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A digression on !’
(relevantto U(2AAdto  U&)well)
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A significant limit, though still broadly consistent with previous conclusion



Minimal U(2)°

Generic U(2)°

Physical parameters
(after suitable U (2%hsformations)
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whats known about these
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— extra parameters?



New possible effects/limits on generic U(2)°

1. Cromo-electric up<{charm dipole ! aZg'(D —! ,KK)= —(0.67+ 0.16)%

! _ Sur ! o
cg!—“sm("_#g+#g)! 03 ¢ S“: !“ sin("+ #} ! #2)! 0.3

2. Cromo-electric up/down dipoles  |d,| < 29! 10 *° ecm

cd | sin(! 9! !L{)|S;‘: Y1 92" 103,  d|sin(! 9! ld)|5dR d) 50" 1072
3. ! S=2 4-fermion LR interaction | |
S 2
cy R sin(2 + "9 "d)ﬂ % | 4.10 3

(all normalized at " =3 TeV)



New possible effects/limits on generic U(2)°
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could explain CPV obs., if needed
" =3 TeV
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O(1) uncertainties all over



Summary and conclusions

<zIf U(2yith Minimal breaklng

| — - | = ~
- L (47‘(‘V)2§| O| and ‘C| ‘ O 2 O 1

consistent with current data <zHence the title of the talk

<z Several observables to watch:
Swi, b— s(d)y, b— s(d)ll,vv, K — wvp

<zIf U(2With Generic breaking

acp (D)= —(0.67+0.16)% from cromo-electric up<{charm dipole
if needed, consistently with d,, - bound

<zIf new signals observed, best signature of  U(2)"

IS s<{d correlation in b-decays as in the SM
(as in MFV, yes, but..)



