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Neutrino mixing 
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…near tri-bi-maximal 

Cabibbo haze: 

M ! : tri-bi-maximal 

M q,l : small mixing …dominated by  !C
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…but                inconsistent with other plausible GUT relations !12
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How do we distinguish between these possibilities? 

…correlations between mixing angles 
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Charged lepton contribution: 
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Neutrino contribution : perturb around TBM mixing 
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Origin of approximateTBM : an example 
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Vacuum alignment 
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Vacuum alignment 
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 e.g. G = !(6n2 ) ! Zn " Zn( )" S3| non Abelian discrete group 
Escobar, Luhn 
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Dirac mass structure  
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 e.g. G = !(6n2 ) ! Zn " Zn( )" S3| non Abelian discrete group 

Majorana mass structure  
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 e.g. G = !(6n2 ) ! Zn " Zn( )" S3| non Abelian discrete group 

Majorana mass structure  
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Summary 

!13 " 9
0 unexpected and requires modification of Yukawa quilt  

•

•

Can be accommodated by perturbation  of TBM mixing and/or leptonic contribution 

Correlated changes in  !12,!23
+Large CP violation  

• Discrete non Abelian family symmetry can generate approximate TBM mixing   
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Vacuum alignment 
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