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June 2013 
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EPS 2013 Flavour Highlights 
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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)µ,e 
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A Journey to the Very Short Distance Scales:  

1676 - 2046 

Microuniverse  

Nanouniverse  

Femtouniverse  

Attouniverse  

High Energy Proton -Proton  
Collisions at the LHC  

High Precision Measurements  
of Rare Processes (Europe,  
Japan, USA)  

10-6m 

10-9m 

10-15m 

10-18m 

5·10-20m 

10-21m 

Nanoscience  

Nuclear Physics  
Low Energy Elementary  
Particle Physics  

High Energy Particle  
Physics (present)  

Frontiers of Elementary  
Particle Physics in 2010 ´s 

Bacteriology  
Microbiology  

Zeptouniverse  
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Advanced ERC Grant at the TUM Institute for Advanced Study  
Zeptouniverse Base Camp  

HEADQUARTERS 
ERC-Flavour  
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ERC Flavour  Team 

Y.Omura  

J.Drobnak  J.Girrbach  AJB D.Buttazzo  K.Gemmler  F. De Fazio  

A.Ibarra  M.Ratz  
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In Order to identify New Physics  
through Flavour Physics  

We need  

Many precision measurements of  
many observables and precise theory.  

Study Patterns on Flavour Violation  
in various New Physics models  
(correlations between many  
flavour observables).  
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£`mc 

Correlations between low energy  
flavour observables and  
Collider Physics (LHC, Tevatron)  

Here top -down approach more  
powerful in flavour physics  
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Patterns of 

Flavour Violation 

around the  

Flavour Clock 

CMFV, MFV 

2HDMMFV 

LHT 

SM4 

SUSY 

Flavour SO(10)-GUT 

SSU(5)RN 

FBMSSM 

RHMFV 

L-R Models 

RSc 

Gauged 

Flavour 

Models 

1012.1447 
1204.5065 

U(2)3 
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Studies 2012 -2013 

Z´and Z FCNCs (tree level)  

                    Phenomenology  

Neutral Scalars 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)  

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

s,dB + -­m m

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) 



Towards 

New SM 

In 12 Steps 
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Simplest Correlations  
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Constrained   Minimal 
Flavour Violation  
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No CKM  
No weak decay constants  

AJB 2003 
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K ubS S V  Correlation in U(2)

Important test of U(2)3 Models  

AJB 
Girrbach  
(1206.3878) 

In the U(2)3 Symmetric World we could  
determine |V ub| without significant  
hadronic uncertainties (QCD penguins)  

3-5 ƪ 0/-3 

1-7 ƪ 0/-3 
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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 
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Z, Z  ́couplings:  23ibs

L,R 23s e- dD ¹ only two new quark parameters!  
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For fixed lepton couplings  


