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Key ingredients: 

• Linear low scale seesaw with HNLs  Neutrino masses 

•Exotic vector-like lepton doublet of  

•Additional  symmetry

⇒
SU(2)

U(1)PQ

arXiv:2211.03797, A. de 
Giorgi, L. Merlo, S. Pokorski

UV COMPLETION 
•GeV mass for the ALP 
•Coupling of ALP to muons spanning over several orders of magnitude 

•Solves the  anomaly(g − 2)μ

Motivation 
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https://arxiv.org/abs/2211.03797


MAIN FEATURES 

•Mass of heavy leptons can be 
generated dynamically by 
SSB 

• No muon mass at tree level 

Lagrangian of  the model
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Dependence on renormalization scale Dependence on Yukawa and        Mψ

ALP mass
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Model A 
  

+ 

MψψLψR

ϕ(*)Nc
RSR



Muon mass
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•Parameter space of  vs.    

 

•Grey line represents vanishing 
muon mass (large Yukawa) 

•Model independent 

Muon mass and  can be 
explained simultaneously

Λ Mψ

(g − 2)μ



Photons

Z and W bosons

Ciaran O'Hare, https://cajohare.github.io/AxionLimits/

arXiv: 2202.03450 , J.Bonilla, I.Brivio, J. Machado-
Rodríguez, J.F. Trocóniz

Coupling to bosons
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https://arxiv.org/abs/2202.03450


ORIGIN 

•Rotation to mass basis 

•1-loop diagram

Coupling to muons
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Summary plots

Model B just like A with specular 
symmetry
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Poss ib le to 
generate GeV 
ALP mass



UV completion that: 

•Possible explanation to the  anomaly 

•ALP masses of   

•ALP-muon coupling expands over several orders of magnitude 
•Possible to test at colliders

(g − 2)μ

𝒪(GeV )

Conclusions
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Back-up slides

11



Dependence on PQ scale

Model C
Dependence on ratio of coefficients
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EW contributions

Loop function

Chirally enhanced contribution at 1-loop

  

And the ALP?

Extra chiral suppression 
NOT considered
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Dependence on the model parameters

  as a function of     / 

• Fixed 

• Fixed Yukawa values 

• Model-independent 

Possible to reach 2     for 
some values
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Dependence on the model parameters

        as a function of scale 

• Different models 
studied 

• Fixed Yukawa values 

Model A solves it in full 
parameter space
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It is also possible to get correct behaviour from symmetry arguments

Coupling to muons

  After matching to EFT

ORIGINS 
• Rotation to mass basis 
• 1-loop diagram
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Coupling to muons (model A)
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