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Why Lepton Flavor Violation? &

&7, The Standard Model contains three flavors of charged

leptons:e, i, 7. Most interactions within the Standard Model
conserve lepton flavor - the only exception is neutrino
masses, but they are very small.

 Measurable LFV is a smoking gun signal of new physics, with
several different potential new models/particles potentially
leading to it.

« Examples where new physics generated LFV include
supersymmetry, when SUSY breaking causes nondiagonal
Interactions between sleptons, and leptoquark models
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&E. New physics searches can either by model specific or
model agnostic.

* Model specific searches add potential new particles to the
Standard Model, make a detailed hypothesis, and test this
hypothesis. Most new physics searches that are performed in
practice are model specific.

« Example: [Homiller et al: 2203.08825, 2103.1404 3] studied LFV
in Supersymmetric models at a muon collider versus in low
energy experiments.
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A SMEFT Approach

”+ In model agnostic searches, new physics Is
parameterized in more general ways that many different
models can be matched on to. Model agnostic approaches often
use effective field theories.

« SMEFT (Standard Model Effective Field Theory) is an example.
In SMEFT, new physics is parameterized by all higher
dimensions operators which respect the SM symmetries.

* We work to dimension 6, considering only operators with no
quarks
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&2 Precision experiments are currently our most sensitive
probe of LFV. These experiments look for the processes p — ey, M
— 3e , and y — e. Current constraints include BaBar, MEG, Belle,
and SINDRUM; future ones include Mu3e, Mu2e, and MEG-II.
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An advantage of muon colliders is that a wider combination of
operators can be probed. For our study, we focuson u — 7
conversion because i — T conversion is more weakly constrained
by precision experiments than y — e.
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For each operator, we consider the full set of possible
U — 7 processes and study processes with the largest cross

section in more detail using MadGraph.
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Results and Conclusions

A muon collider could explore new physics beyond
the current reach of low energy experiments.
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The combination of muon colliders and low energy
experiments allows us to probe specific flavor ansatz,
which can be studied using 2D plots.

Another advantage of muon colliders is that they can probe
“flat directions” that low energy observables are insensitive
to.
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