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New problems 



A4 X SU(5) based theory 

S  No doublet-triplet splitting, μproblem nor proton decay. 

S  CP spontaneosly broken and no strong CP violation. 

S  Renormalizable at GUT scale. 

S  Correct baryon asymmetry. 

S  Neutrino mass mechanism (with right handed neutrinos).  

S  Reduces to MSSM at low energies (with R parity to have DM and no FCNC). 

S  All O(1) free parameters. 

S  Explicit GUT breaking. 

S  Explicit flavor breaking and alignment. 
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Flavon VEV alignment 

    New superfields A’s (A4 triplets) and O’s (A4 singlets) whose  
F term determine the flavon VEV alignment. 
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Flavon VEV alignment 



CSD(3) alignment for 
neutrinos 



S  2 right handed neutrinos with     
Matm<<Msol . 

S  Seesaw mechanism. 

S  Normal hierachy with one massless 
neutrino. 

Dirac mass matrix: 

CSD(3) alignment for 
neutrinos 

Diagonal RHν mass 
matrix. 
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Leptogenesis 

S  Baryon asymtery of  the universe due to CP violation in 
leptons. 

S  Generated through decays of  Natm (lightests RH neutrino). 

S  Decay violates lepton number and CP in this model. 

arXiv:1505.05504 



Leptogenesis 

S  Baryon asymtery of  the universe due to CP violation in 
leptons. 

S  Generated through decays of  Natm (lightests RH neutrino). 

S  Decay violates lepton number and CP in this model. 

S  To obtain correct BAU we fix    Matm = 4 X 1010 GeV. 

arXiv:1505.05504 
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Experimental (at GUT and no threshold c.) Our model 



Strong CP 

CP is only spontaneously broken 



Strong CP 

CP is only spontaneously broken 

No strong CP violation: Nelson-Barr mechanism 
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More facts 

S  Doublet-triplet splitting due to the Missing Partner Mechanism. 

Adding a 75 with a SM singlet VEV. 
 
Adding a 50 with SU(3) triplets but no SU(2) 
doublets. 
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More facts 

S  Doublet-triplet splitting due to the Missing Partner Mechanism. 

S  Higgs mixing generates μ term. 

S  No dangerous (TTF) proton decay terms allowed. 

S  There’s an explicit symmetry breaking potential.  

Not shown, too large :-P  



Conclusion 

S  SUSY Flavor-GUT based on A4 X SU(5) X Z9 X Z6 X Z4
R. 

S  Reduces to MSSM at LE (Everything has GUT scale masses). 

S  Fixed PMNS matrix with great precision. 

S  Gives hierarchy to quark masses and G-J relations. 

S  Fits quarks and lepton masses and CKM with O(1) parameters.  

S  Generates BAU through leptogenesis. 

S  No strong CP violation and controled proton decay. 

S  Generates doublet-triplet splitting and small μ term. 
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