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1、The lepton flavor violation (LFV) 
  
   The breaking theory of electric weak symmetry and neutrino oscillation 
experiment show that lepton flavor violation exists both theoretically and 
experimentally.  However,  the lepton number is conserved in the SM.  It is 
necessary to expand the SM.  Any sign of LFV can be regarded as evidence
of the existence of new physics.

     We  study the LFV of the                         and              in the               .
 At the analytical level, we can find many parameters that have direct 
influence on LFV. 
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decay modes Z→eμ Z→eτ z→μτ

Upper Limit 7.5×10−7 9.8×10−6 1.5×10−5

decay modes h→eμ h→eτ h→μτ

Upper Limit 6.2×10−5 4.7×10−3 2.5×10−3

decay modes μ→eγ τ→μγ τ→eγ

Upper Limit 4.2×10−13 4.4×10−8 3.3×10−8

decay modes μ→eγγ τ→μγγ τ→eγγ

Upper Limit 7.2×10−11 5.8×10−4 2.5×10−4
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2、The U(1)xSSM

  The particle content and charge assignments for  U(1)xSSM:

    Its local gauge group                                              .

   U(1)xSSM is the U(1) extension of MSSM.  To obtain this model, three 
singlet Higgs superfields and right-handed neutrinos are added to MSSM.



The superpotential

The Higgs superfields



The soft SUSY breaking terms

 The covariant derivatives of U(1)xSSM



    3 .1、  Feynman d iagrams of  
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    3 .2、  Feynman d iagrams of  ill j



 3.3、decay width

   Let the Euler angles are (α, β, γ) to determine the final system with respect to the initial 
orientation of the particles

the decay width and branching ratio



3.4、Numerical  resul ts

Experimental limitations considered

12.5125.25 GeV



we adopt the following parameters in the numerical calculation



µ → eγγ µ → eγ



Scanning parameters

µ → eγγ





τ → µγγ τ → µγ



τ → µγγ





τ → eγγ τ → eγ



τ → eγγ





    4 .1、  Feynman d iagrams of  
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we adopt the following parameters in the numerical calculation

4.2、Numerical  resul ts



Z → eµ

Ms=1.5 TeV

Ms=1.2 TeV

712 105.7)e(r105   ZB

1213 105)e(r105   ZB

14105)e(r0  ZB

1314 105)e(r105   ZB



Z → eτ

262
ii eV105.2 GM L 

262
ii eV100.3 GM L 

15107)e(r0  ZB

1415 101)e(r107   ZB 1414 102)e(r101   ZB

614 108.9)e(r102   ZB



Z → μτ

512 102.1)(r103   ZB

1212 103)(r101   ZB

1213 101)(r106   ZB

13106)(r0  ZB



    4 .2、  Feynman d iagrams of  
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h → eµ

Ms=1.5 TeV

Ms=1.0TeV

5102)h(r0  eB

55 103)h(r102   eB 55 105)h(r103   eB

65 101.6)h(r105   eB



h → eτ

262
ii eV105.2 GM L 

262
ii eV103 GM L 

3101)h(r0  eB

33 105.1)h(r101   eB 33 105.3)h(r105.1   eB

33 107.4)h(r105.3   eB



h → μτ

4105)h(r0  B
34 101)h(r105   B

33 102)h(r101   B

33 105.2)h(r102   B



5、Summary

● We  study the LFV of the                                                          and                     in the                 .  In the numerical 
calculation, we take many parameters as variables,  We find the branching ratios depend on the slepton flavor mixing 
parameters.

●  ① Fully satisfying the experimental constraints, we get that the branching ratio of µ → eγγ can reach 10−12,
τ → µγγ can reach 10−4 and τ → eγγ can reach 10−5.

     ② we get that the branching ratio of Z → eµ can reach 10−11,  the branching  ratios of Z → eτ and Z → µτ can 
reach 10−9.

     ③The branching ratio of h → eµ can reach 10−5, the branching ratios of h → eτ and h → µτ can reach 10−3.
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●  The non-diagonal elements  which correspond to the generations of 
the initial lepton and final lepton are main sensitive parameters and  LFV 
sources.




