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Introduction 

 Recently, there are two unsolved major problems 
in neutrino physics (Beyond the Standard Model):  

◦ Underlying symmetry of neutrino mass matrix 

◦ Neutrino mixing matrix (recently: TBM, BM, DC) 

 One of the interesting underlying symmetries is 
the           symmetry: 

◦ Reduce the number of parameters from 6 to 4 

◦ Predict  mixing angle               which is enough to 
accommodate the experimental data before the 
measurement of the Double Chooz, MINOS, T2K, Daya 
Bay, and RENO collaborations that  
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◦ The neutrino mass matrix with             symmetry can 
also be obtained trivially from three well-known mixing 
matrices:  TBM, TB, and DC  

 After the exp. facts, that mixing angle            and 
relatively large, the            symmetry and the 
mixing matrices TBM, TB, and DC should be ruled 
out or modified, because it cannot predict        
any more as dictated by experimental facts.   

 In this talk, I modify the neutrino mass matrix 
that obey         symmetry by introducing a small 
parameter to perturb the neutrino mass matrix 
with constraint: 
◦ The trace of the perturbed neutrino mass matrix 

remain constant or equal with the trace of 
unperturbed          symmetry.  
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Broken            Symmetry 

 Many authors have made effort to modify the 

neutrino mass matrix of           symmetry  

(see refs. 7-9). 

 As the first step, we begin from the standard 

parameterization of neutrino mixing matrix: 

 

 

 



 



 



 



 From Eq. (9) we determine the Jarlskog 

rephasing invariant        as a parameter for the 

existence of the CP violation, where:  
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Nonzero     and Jarlskog rephasing 

invariant  
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 One can see from Eq. (18): 

◦  if we put: x = 0, then we have             (exact mu-

tau symmetry). 

◦ Jarlskog rephasing invariant, for our scenario, does 

not depend on mixing angle         explicitly. 

 If we neglect contribution of the last term in 

Eq. (18), x is very small compare to first term, 

then we have: 

0CPJ
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 If we insert the experimental value of 

neutrino oscillations: 

 

 

 

    and for simplicity we put:            , then we 

have: 
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I thank you !!! 


