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EPS 2013 Flavour Highlights

§

Br(Bd- rri”m)o(43 °18)23r(8d - rh)'ng
Br(BS- m*m) | | é3l’ (BS - rﬁ)nsﬁ4
(LHCb, CMS) CMFY

Anomalies in angular observables in
B,- K*mi'm  (LHCb)

B- D*t 1 (notin this talk)
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New Physics beyond the SM
must exist !!!

!

It IS our duty to find It.
If not at the LHC then through
high precision experiments .

Quark Flavour Physics
Lepton Flavour Violation
EDMs + (g-2), .
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A Journey to the Very Short Distance Scales:

1676 - 2046
Microuniverse 10-°m Bacteriology

Microbiology
Nanouniverse 10-°m |Nanoscience I

Nuclear Physics
10-5m Low Energy Elementary
Particle Physics

Femtouniverse

Attouniverse 10-18m High Energy Particle

Physics (present)

2 1E Frontiers of Elementary
Particle Physics in 2010 s
High Precision Measurements

of Rare Processes (Europe, 10-2'!m lZeptouniverse I *

Japan, USA)
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High Energy Proton -Proton
Collisions at the LHC
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In Order to identify New Physics
through Flavour Physics

We need

1. Many precision measurements of
many observables and precise theory.

2. Study Patterns on Flavour Violation
In various New Physics models
(correlations between many
flavour observables).
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3. Correlations between low energy
flavour observables and
Collider Physics (LHC, Tevatron)

Here top -down approach more
powerful in flavour physics
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Gauged
Flavour

\ RS, ‘ \ Models ‘ \CMFV, MEV
Y c—

Flavour Violation
around the

L-R Models

IAS TUM
Institute for Advanced Study

Flavour Clock

FBMSSM Bj ] ) 5’ 4|] \ o ‘
=
\ U(2)* ‘ SO(10)-GUT ‘ FIS:/?)L ‘
\ SSU(5)xy _:_:TUI'I
1012.1447

1204.5065
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Studies 2012 -2013

1. ‘Z’and Z FCNCs (tree level) ‘

AJB, De Fazio, Girrbach: 1211.1896 (General)

AJB, De Fazio, Girrbach, Carlucci: 1211.1237 (331 -Model)

AJB, Girrbach, Ziegler: 1301.5498 (Minimal Theory of Fermion Masses)
AJB, Girrbach, 1201.1302 (NLO QCD)

AJB, Girrbach, 1309.2466 (Facing new data)

Neutral Scalars FCNCs (tree level) ‘

2.

AJB, De Fazio, Girrbach, Knegjens, Nagai (1303.3723)
AJB, Girrbach, 1201.1302 (NLO QCD)

t | B,, - ni mPhenomenology |

AJB, Fleischer, Girrbach, Knegjens (1303.3820)
AJB, Girrbach, Guadagnoli, Isidori (1208.0934)
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Towards New SM In 12 Steps

AJB + Girrbach (1306.3755)
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LFV, EDMs

Charm ' ‘ (9-2); e CKM from
Trees
fl | 1J
e/ : ) Lattice
— m) Towards 2
\B Ki(K) nt g New SM 3 ‘Observables
In 12 Steps |
K- e 8 1 § 1 \ETT
) s.d
B- XJ'° 6) .
[B K (K)I 1 B X0 ‘B 8 @l
\ B- K

aaaaaaaaaaaaaaaaa



Simplest Correlations
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BR(By—utu~) (1071

19

[ B % R L B =+

L LA B B B B

=

Constrained Minimal
Flavour Violation

AJB
Hurth, Isidori, Kamenik, Mescia

BR(Bs—»u*pu~) [1077]

Golden Relation

Br(B,- nim g, t(B,) DM,

Br(B,- nfm) B t(B,) D,

AJB 2003
B,/B_=0.99 °0.02 (tmQCD)

No CKM
No weak decay constants

Br(B,- mm &9 07)108

| +1.6 § .
Br(B, - nf m) %.6_1.4 %Odo

(LHCb + CMS)
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AJB S,k - S, M| Correlation in U(2y
Girrbach

(1206.3878)

‘Important test of U(2)° Models ‘

In the U(2)3 Symmetric World we could
determine |V ,,| without significant
hadronic uncertainties (QCD penguins)
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Correlations between
Flavour Observables In
Tree Level FCNCs
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Basics of Correlations in Tree-Level (Z,Z) FCNCs

, , m n M
b Z,Z b b Z,Z £
S S S m n M,
DF =2 DF =1
Z, Z’ couplings: ‘DE?R 15 "' 93‘ Ionly two new quark parameters! I

For fixed lepton couplings

B):|DM_,S,,B, - mmS*, B K(K) 7Bn X_-7 bn rsll

s s!? yj? S

82: [ow,. .. B, - m ms?] e=[or,

|
K :le, K' - p nkn S pKpn tKm m‘fl,*f/p|J
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