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Lepton-flavor-violating Axion-like particles

Outline

LFV ALPs production & SM backgrounds

Analysis & polarization-induced effects

Expected limits
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Origin of Axion-like particles

Strong CP problem

There is NO reason

NOT to have 

CP-violation in QCD

Peccei-Quinn

a new pseudoscalar boson:  AXION

Motivations

Observed baryon asymmetry Dark matter

Strong CP problem Anomalous magnetic moments of μ and e



LFV ALPs effective Lagrangian

Assumed chiral structures
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Research objectives:

Computing limits on

Assumed chiral structures
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LFV ALPs effective Lagrangian



Current experimental limits



Signal process 



Signal process 

Muon colliders 

motivations

No ambiguity about energies of colliding particles

More efficient

Muon colliders can be circular

Much cleaner environment 

operating stages



Signal process 

Decay length of light ALPs
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Signal signature:
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Signal signature:

Only suppressed by polarization-induced effects

SM backgrounds
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Event generation

MadGraph5_aMC@NLO

Lagrangian

Feynrules
TauDecay

package

Pythia 8.2.43

Delphes 3.4.2

FastJet 3.3.2 (Valencia jet algorithm)

Tau-tagging

Muon beam polarization

Unpolarized              Polarized 

+0.8/-0.8

Center-of-mass energy

126 GeV 350 GeV 1500 GeV

Chiral structure

V-A      V+A      V/A

ALP mass

100 eV …   1 MeV

ALP LFV coupling

1/4
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Discriminating variables
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TMVA

(Toolkit for Multivariate Data Analysis)
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Discriminating variables

Polarized Unpolarized

Polarized
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