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} New Physics and Flavour  

} Neutral Lepton Flavour Violation  
ƁNeutrino Oscillation  

ƁDirac vs Majorana  

} Charged Lepton Flavour Violation  

} Effective Operator Approach  

} The BSM Flavour Problem  

} BSM Models 
ƁEffective Mass and Seesaw 

ƁLeft - Right Symmetric Models  

} Conclusions  
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} Distinct pattern of fermion masses and mixing  
ƁQuarks  

 
 
 
 
 

ƁLeptons  
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}What is the origin behind these patterns?  

}Most (except neutrino mixing?) seem to be non - random  

} Quark and lepton mixing distinctly different  

} Is this connected to the light neutrino masses / potential 
Majorana character?  

} Standard Model tells us nothing about the flavour structure  
(+ neutrinos are massless)  

} There is no theory of flavour  

} Need to find signs of New Physics to make progress  

 



University College London  

5 / 33  Frank Deppisch | Lepton Flavour Violation | 14/01/2014  

} Neutrino interaction eigenstates different from mass eigenstates  

ƁNeutrino flavour can change through propagation Ą LFV 
 
 
 
 

} Solar Neutrino Oscillations  

ƁLarge Mixing  

} Atmospheric Oscillations  

Ɓå Maximal Mixing 

} Reactor and Accelerator Neutrinos  

ƁÓÉÎς— πȢπωςπȢπςρ 

} Experimental Unknowns and Anomalies  

ƁCP Violation? Sign of ɝά ? Sterile Neutrinos?  
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} Two possibilities to define Fermion mass  
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Dirac mass analogous to other fermions  

but with ρπ  couplings to Higgs  

Majorana mass, using only a left - handed 
neutrino Ҷ Lepton Number Violation 
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} Energy Endpoint in Beta Decay  
 
 

} Neutrinoless Double Beta Decay 
 
 

} Impact on Large Scale Structure  
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(KATRIN, 2018)  
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Neutrinoless  
double beta decay  

ɝὒ ςȟɝὒ πȟɝὒ ς 
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Lepton Number  
Violation  

Lepton Flavour  
Violation  

‘ ᴼὩ  
conversion in nuclei  
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Lepton Flavour  
Violation +  

Lepton Number  
Violation  


