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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 1s conserved in the SM. It 1s
necessary to expand the SM. Any sign of LEV can be regarded as evidence
of the existence of new physics.

We study the LFV of the /> Ly Z—>i77 and h— /] in the U(1),SSM.
At the analytical level, we can find many parameters that have direct
influence on LFV.
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2. The U(1)xSSM

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

Its local gauge group SU(3)c x SU(2)r x U(1)y x| U(1)x|

The particle content and charge assignments for U(1)xSSM.:
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The soft SUSY breaking terms
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3./, > lyand I, —>Lyy

3.1. Feynman diagrams of lj —> Ly
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3.2,

Feynman diagrams of
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3.3. decay width

Let the Euler angles are (a, B, v) to determine the final system with respect to the initial |
. orientation of the particles i
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3.4. Numerical results

Experimental limitations considered

. the lightest CP-even Higgs mass m o = 125.25 GeV

2. The latest experimental results of the mass of the heavy
vector boson Z'is Mz = 5.1 TeV

3. The limits for the masses of other particles beyond SM.

4. The bound on the ratio between M3 and its gauge coupling
gxis Mz /gx > 6 TeV at 99% CL

5. The constraint from LHC data, tan g, < 1.5

6. The scalar lepton masses larger than 700 GeV

and chargino masses larger than 1100 GeV



we adopt the following parameters 1n the numerical calculation
p=Mp, =T, =Tx, =T.=1TeV, Mpp = Mg =0.4TeV,
Ag =0.1, lyy = B, = Bg=0.1 TeV?, Txyu = —1TeV,
k=01, Yx;=1TeV(i=1,2,3), M2 =0.8 TeV?,

M:

11

= 0.3 TeV?, Ts; = 0.5 TeV, Ao = —0.25.
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Scanning parameters

U — eyy
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T— HYY

Parameters| tan 3| gx| gvx Ap e 1/GeV | Ma/ GeV| M E / GeVE| M 2 GeV?
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T — eyy
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4.1, Feynman diagrams of Z >[I
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FIG. 2: Feynman diagrams for the processes Z — [;*1;¥ in the U(1)xSSM, which denote self-

energy diagrams contributing to Z — Iiifﬁ from loops.



4.2. Numerical results

we adopt the following parameters in the numerical calculation

gx =03, gvx =01, Ag =0.1, Ao =02, {/v2 +v2=17 TeV,
p=Mg, =T, =T, =T.=1TeV, Mgy =04 TeV, x=0.1,

lw =B, = Bg=0.1 TeV?, Tx; =—1TeV, Yxi; =1, (i =1,2,3).
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FIG. 3: Feynman diagrams for the processes h — Eiiij:F in the U(1)xSSM, which denote the

contributions of vertex diagrams for h — Ll ;T from loops.



FIG. 4: Feynman diagrams for the processes h — [;*1;T in the U(1)xSSM, which denote self-

energy diagrams contributing to h — Ii-ifj:': from loops.
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5. Summary

® We study the LFV ofthe [, = L;y» ;> Lyys Z I and h — [[I7 inthe U(1),SSM. In the numerical

calculation, we take many parameters as variables, We find the branching ratios depend on the slepton flavor mixing
parameters.

® (D Fully satisfying the experimental constraints, we get that the branching ratio of u — eyy can reach 10712,
T — pyy can reach 10™% and t — eyy can reach 107°.

@ we get that the branching ratio of Z — ep can reach 10711, the branching ratios of Z — et and Z — pt can
reach 107°.

(®The branching ratio of h — ep can reach 107>, the branching ratios of h — et and h — pt can reach 1073,



® The non-diagonal elements which correspond to the generations of
the 1nitial lepton and final lepton are main sensitive parameters and LFV
sources.
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