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• Here L and B indicate the lepton and baryon numbers,  

• i, j (=1,2,3, i≠j) are family (or generation) indices. 
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U(1)L1-L2 and FCNC 

Once ф gets a non-zero VEV, 

After diagonalization of the mass matrices, 

which play the role of the sources of FCNC. For small enough κ’s, 



U(1)L1-L2 and FCNC 

Once ф gets a non-zero VEV, 

After diagonalization of the mass matrices, 

which play the role of the sources of FCNC. For small enough κ’s, 

contributes to diagonalization of the mass matrix 

together with the diagonal components 
Not completely diagonalized in the  diagonal  basis ! 



μ- → e- e- e+ 

where 

which should be smaller than the Exp. Bound, 1.0x10-12. 
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It is compared with the total decay rate, 
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• Family-dependent extra U(1) (gauge) symmetries constrain 
the forms of Yukawa textures.   

 

• For mixing effects observed in weak interactions. such U(1) 
symmetries need to be broken at  the weak or higher energy 
scales.  

 

•Otherwise, unwanted phenomena such as FCNC could arise.  

 

• The extra U(1) gauge bosons should typically be heavier 
than 1TeV , but can be lighter by some tunings. 

Conclusion 



 

 

 

 

 

Thank you! 


