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W, Z, , charged particles 
Calculated at 1-loop

γ →

Coupling to SM particles 

2/4GeV ALP from TeV Vector-like Leptons

Coupling to photons

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

Not excluded  Testable!⇒



TESTABLE AT COLLIDERS

Conclusions

UV completion with exotic lepton sector 

• Realistic mass for active neutrinos 

• Viable solution to  

• TeV-scale HNLs and GeV-mass ALP with scale 

(g − 2)μ

𝒪(TeV)

4/44/4GeV ALP from TeV Vector-like Leptons



Thank you for 
your attention

Work supported by: 
PID2019-108892RB-I00, PID2022-137127NB-I00, 
CEX2020-001007-S, COST Action COSMIC WISPers CA21106, 
FPU22/03625 
founded by

C O    M I C
I S P E R S

CA21106



Lagrangian of the model
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Couplings to SM



 and    mass(g − 2)μ μ



ALP mass
Coleman-Weinberg potential, from [A. de Giorgi, 
L. Merlo, X. Ponce Díaz, S. Rigolin, 2312.13417]

Scale 
dependence

Renormalization 
scale dependence


