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Lepton Flavor Violation

 Charged LFV is forbidden by the SM*.

‘|‘ A €+’7 *with massless neutrinos
T AT
* Neutrinos always accompany lepton flavor changes.
e.g., Iu_ — e_ﬂey,u (fy) BR =100% - 0.0034%
wo — e Uy +ete”  BR=0.0034%

e If neutrino masses are included in the SM,
4

m.,
BR(,[L — 6"}/) ~ O : Observable LFV =
mW new physics!
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~360 trillion muon decays
observed.

No u — ey.
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...from a talk by Toshinori Mori (2013)
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Observable Limit Future

ut o — ety 5.7 x 10~°1 10~ ° MEG [6]

T ety 3.3x107° | 2.3 x 107? SuperB [9]

T = uty 4.4x107% | 3 x107Y Belle IT [8], 1.8 x 1077 [9]
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(ee — ue is strongly constrained.)

em, .
5 70, FM (ApPrtArPr)e + h.c.

T — ey (uy) limits are too strict for |ILC

= We turn to 4-fermion contact
operators for ILC studies.
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Suppressing the Penguin

In large classes of popular Consider: contact operators
models, via tree-level LFV via bosons.

. -

> >
the photon penguin dominates

LFV. *
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Why an ee” collider?

Complimentary observables:

(unpolarized spins)
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cxy (GeV)

Coupling Limats
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10000 | BR(T — 3e) < 2.7 x 107°
1000
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cxx (GeV)
For O(1) couplings, 7 — 3e has probed beyond 10 TeV physics.

What can a linear collider do?
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Signal and Background
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Summary

Observable charged LFV is unambiguously BSM physics.

In an EFT with 4-fermion contact operators as the dominant LFV
mechanism,

T — 3e
ee — e
ee —>T1e
are complementary observables.

e"e” — te is observable at the ILC.
e e — T e is observable at an e7¢ collider or ILC option.

These observables probe over 10 TeV physics with O(1) couplings
at a LC.



