Lepton Flavor
Violation at CEPC




Introduction

e |n Standard Model(SM): lepton flavor
numbers are strictly conserved.

» Neutrino oscillation: %, < 107°Y.



LFV In The BSM

The effective Lagragian for lepton-flavor-violating(LFV) processes
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The Feynman rule of the //;y vertex
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The total branch ratio is given by
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The up limit of the branch ratio
e Br(t = uy) <4.4x1078
e Br(t = ey) <3.3x1078

e Br(u — ey) <5.7x10713
The differential angular distribution
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[|Ag|*(1 + P;cos 0) + | A, |*(1 — P;cos 6))]

Where P, is the magnitude of the muon spin polarization, Hfis the angle between

the lepton i polarization and lepton f momentum vectors.



The energy and invariant mass of signal

Total energy of signal muon and photon Invariant mass of signal muon and photon
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The angular distribution of the signal muon and photon

g

Angualr distribution at lab frame
SigcosPlot

Entries 4887 —
Mean 0.9927
RMS  0.009688
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Tau decay angualr distribution at rest frame
SigcosRestPlot

Entries 10000
Mean 0.3298
RMS 0.4723
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The cut flow of muon and photon

Bkg
total generated 180000000
N+ 21 31314000
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E, >10 GeV 1000
E, >10 GeV 600

0.12—

0.1

0.08

0.06

0.04

0.02

Px_muon_photonPlot

— The P
x
w— The Ener

m— The Energy of sigrnal o

Thepx

TheP

of p
of p

of p

Entries 180000
Mean 0.01844
RMS 10.7

gyol p

40

-30 20 10 O 10 20 30

40




The energy limit for two body decay

Generally one particle(py = (Eo,ﬁo)) decay to two particles(p; = (El,ﬁl), P =
(E1,Py)), we could express F as

Ey = FEy— Ey

= Ey— /P2 + M2

= Ey — \/(130 — P))? + M3 g
= By — /P — 2PyPy cos + P} + M}
then we have
(Eg — E1)* = P? —2PyP cos 0 + P? + M2 )

2EoE| — 2PyP; cos = M3 + M? — M3

This is a quadratic equation of one variable.
Next the apprioximation is made that E1 > M;(FE; ~ P;) and the result is get by
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The maximal value of F; is get as cosf = 1 and the minimal value of £; as cosf = —1.

By = Mg + M7 — M3
o 2(Ey — Py)
(Mg + M} — M3)(Eo + Po)
= 2M3 (4)
Mg + M? — M2
2(E() -+ P())
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