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Outline
• g-2 muon/electron (NP?)


• Lepton flavour symmetries, why Lmu -Ltau ?


• Higgs Yukawa couplings, bounds on BSM 


• Explaining flavour anomalies with vector like quarks (with vector 
like quarks)


• Our model I , two Higgs doublets addressing flavour anomalies 
and H-> mu tau, (with vector like quarks)


•   Our model II , three Higgs doublets addressing flavour 
anomalies and H-> mu tau : B- L gauge theory



SM contribution to g-2 muon





 EW contribution to g-2 muon 
from Eduardo de Rafael



 electron g-2 

• in agreement SM ,  QED calculation at fourth 
order , EW smaller      see refs in Giudice Paradisi Passera arXiv:1208.6583



Neutrinos:two interesting features
• see-saw mechanism


• Leptogenesis scenario explains matter antimatter 
asymmetry in the universe 

But

• no expt determination yet  



Lepton flavour SM symmetries

• Lepton numbers are accidental symmetries of the SM


•  SU(2) x U(1) violates B at the quantum level (B+L 
violated, B-L conserved)


• Gauging for instance Lmu -Ltau  explains large mixing  
angle  in PMNS matrix



Higgs couplings to leptons

• In the SM Yukawa couplings are diagonal and real


• NP through higher dimensional Higgs couplings, 
for instance,  generates off-diagonal couplings and  
CP violation


• several groups worked on this interesting topic 
Blankenburg, Ellis, Isidori 1202.5704!
Harnik, Kopp Zupan 1209.1397!
Brod, Haisch, Zupan 1310.1385







Harnik, Kopp Zupan 1209.1397!



In the meanwhile Flavour 
anomalies

vs
Bobeth et al

Babar,Belle,LHCb

P’5 B->K* mu mu

see DETTORI ,BHARUCHA,NESHATPOUR, 



Altmannshofer, Gori, Pospelov, Yari

• Good fit with vectorial leptonic coupling 


• UV complete model, Z’ coupled to vector leptonic 
current,  anomaly free 


• Gauged Lmu -Ltau: naturally implemented



Altmannshofer, Gori, Pospelov, Yari

Quark part is built with 

vector like states (Q)

Integrating out Q 





Pospelov

Pospelov



Pospelov



LHC anomalies: H-> mu tau

• Actually 2HDM Lmu - Ltau symmetry was 
discussed by Heeck and collaborators to discuss 
Higgs and LHC physics 

CMS







 Horizontal gauge symmetries

• Avoiding vector like quarks by 
charging baryons

Crivellin, G.D., Heeck













Conclusions

• Flavour and LHC anomalies (?) useful 
to discuss some possible interesting 
NP scenario  


