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Introduction 

* The origin of fermion masses and mixings cannot be  

   understood within the SM. 



*   Neutrinos are  puzzling: 

 

- Neutrinos are massive.  

- Experimental confirmation of neutrinos oscillations.  

- Smallness of the neutrino masses:  RHN. 

- Dirac or Majorana nature is unsolved. 

 
 *    Neutrino parameters: 
 

Additional flavour symmetries  



3-dim irreps. 

Isomorphic group of  the  

12 thetraedrom rotations 

* 

Discrete subgroups of SU(3)  (… 3 because of the 3 families) 

Model with a more predictive lepton sector 

Is the smallest  SU(3) subgroup with two nonequivalent 3-dim 

irreps.  and having a complex triplet. Very useful to generate a 

viable deviation from the TBM pattern. 
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* Product rules: 



The Model 

Multi-Higgs extention of the next to minimal SU(5) GUT 

* Scalar sector:  24, 45, 5, 1. 



* The scalar assignments: 

* The fermion assignments: 



* Scalars: 

* Fermions: 



* Family symmetries 





Lepton masses and mixings 

The charged  lepton  mass  matrix is described by:  



The model has 16 effective free parameters 

 

18 observables: 9 charged fermions masses, 2 neutrino mass squared 

splitting, 3 lepton mixing parameters and 4 parameters of the Wolfenstein 

CKM quark mixing matrix parameterization. 



   Quark sector 



Gauge Coupling SU(5) Unification 

* Scalar sector 

* Fermionic sector : 

Type I-III seesaw realization:  



The region compatible with the proton decay constraints is explicitly shown in light blue.  



Dark Matter  



Conclusions 



Thanks for your kind attention! 
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Lepton masses and mixings 

The charged lepton mass  matrix is described by:  

with:  






















