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Summary

The transition from exponential to power law 

at high pT challenges the theoretical models
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Overall the SM prediction for K is about 20% lower than the measured value



  

Ruchayskiy

What are we looking for?
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Standard Model
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 Based on SU(3)xSU(2)xU(1)
 3 families of quarks and leptons, in SU(2) doublets
 QCD sector: quarks and gluons only
 Flavour changing left-handed charged current explained 
through the Cabbibo-Kobayashi-Maskawa formalism
 Brout-Englert-Higgs mechanism: spontaneous breaking 
of the electroweak symmetry

 Extremely successful!!



An easy 3 generation set-up 
that seems to rule!
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With well-known and
well tested rules!

The Standard Model rules!



  

3 gauge couplings

2 Higgs parameters

6 quark masses

3 quark mixing angles + 1 phase

3 charged lepton masses

      3 neutrino masses

      3 neutrino mixing angles + phases
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Flavours are the essence of the SM...
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Attempts to answer:
 Continuous flavour symmetries
 Discrete flavour symmetries
 Extra-dimensions
 Compositeness
 ...

but no definite answer yet...

Flavoured questions
Many questions:

 Hierarchy of quark and lepton masses
 Absence of flavour changing neutral currents
 Pattern of mixing angles of quarks and leptons
 Absence of charged lepton flavour violation
 Origin of the neutrino masses
 Existence of right-handed/sterile neutrinos
 Origin of the baryon asymmetry in the Universe
 ...

Description of the quark sector via the CKM formalism



  

CKM and unitarity triangle
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Urquijo



  

CKM and unitarity triangle
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Urquijo



CKM and unitarity triangle

Aushev
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Aushev



  

CKM and unitarity triangle
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Urquijo
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Aushev



New Physics
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No evidence for new particles at the LHC...

Indirect effects in flavour observables?

 CP violation?

 Meson mixings?

 Rare decays?

 Neutrino sector?

 Lepton Flavour Violation?

Most of NP scenarios predict deviations in the flavour sector

And flavour physics observables can probe very large NP scales!



  

CP Violation in heavy mesons
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Jung



  

CP Violation in heavy mesons
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Jung



  

Heavy Flavours: Improvements wanted!
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Cerri



  

New Heavy Flavours: Excitement!
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Egorychev

Interesting playground for theorists!



Minimal Flavour Violation
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All results in good agreements with the CKM formalism

Sources of flavour symmetry breaking severely restricted...

Possibility of Minimal Flavour Violation:

all flavour changing  phenomena beyond SM in the quark 
sector dependent on the CKM matrix



  

New Physics and Meson Mixings
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Kamenik



Nazila Mahmoudi Rencontres du Vietnam 2014 – Theoretical summary 22/48

Urquijo



  

Rare decays

Nazila Mahmoudi Rencontres du Vietnam 2014 – Theoretical summary 23/48

Patel
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Relevant operators:

In the MSSM:
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Angular distributions

Relevant operators

Differential decay distribution

Optimised observables:                  form factor uncertainties cancel at leading order
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Patel

New physics or theory issues?



  

Flavour on the Lattice
Nice interplay between theory and experiment

A lot of progress recently in key decays!
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Wingate

Computer-intensive 
methods



Kaon sector

Ceccucci

Kaons are very interesting: CPV, rare decays, ...
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Light new particles?
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Ruchayskiy

Or:



Neutrinos are special!

 Most abundant particles in the Universe, together 
with photons

 The lightest particle we know about

 The weakest interactions we know about

Neutrino
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It is necessary to understand neutrinos
if we want to understand the Universe!



Neutrino
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Kayser



Sterile Neutrino
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Ruchayskiy



  

Sterile neutrino and cosmology
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Ruchayskiy



  

Neutrino and inflation
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Gorbunov



  

Lepton Flavour Violation
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Deppisch



Lepton Flavour Violation 
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Kuno



  
Deppisch

Lepton Flavour Violation
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Rosiek

Lepton Flavour Violation
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Lavignac

Leptogenesis
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Leptogenesis and flavour effects
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Lavignac



  

Asaka

Baryogenesis via neutrino oscillations
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Asaka

Baryogenesis via neutrino oscillations
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Many interesting talks

Impressive progress both theoretically and experimentally

Many interesting discussions!

    → Very fruitful conference in an amazing place! 

Personal rec:

If you want to enjoy the beer in the 12th floor panoramic bar:
Don't accept to give the summary talk!

But if you want to learn a lot in a conference:
The best way is to give the summary talk!

In brief
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Perspectives
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Ceccucci

But that means a lot of opportunities!!
And a lot of work for both theorists and 

experimentalists!!!



  

Future is bright!

Theorists are hungry for more experimental results!

… and the experimental situation is very promising!

LHC run II
LHC upgrade
Future colliders
Belle II
Neutrino experiments
Other sectors (DM,...)

Perspectives
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LHC has already discovered a new fundamental particle

Several small deviations/excesses start to pop up in ATLAS and 
CMS results

Several anomalies in the LHCb data

Perspectives

Maybe everything will disappear with more data...

Or maybe this is an archeology type of situation!



  

Whatever will be found or will not be found,

Theorists can (try to) explain it!

Whatever will be found or will not be found,

The whole story will be a success story

since we are exploring new territories

And that is all matters!!!
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And finally...



  

cảm ơn bạn!
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