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. Down to the Seesaw Line
via the JA Z ALP-HNL Portal

e by Arturo de Giorgi (Madrid, IFT)

HNL

- Neutrinos need a mass = right-handed neutrinos, Np ?

based on 2212.11290

ALP

- Pseudo-Goldstone boson
- Generated by spontaneous breaking of a global symmetry, e.g. U(1)
 Part of many BSM scenarios, including String Theory
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: . | » Missing a UV? Mainly studied via EFT
- Smallness of m, ? Majorana mass is a free parameter = Seesaw mechanisms
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anomalous shift-symmetric

- Ny interacts with gauge bosons via mixing with active neutrinos v,

« Coupling proportional to fermion mass
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Can we take advantage of that?

Vo — Vo + O, Np “mixing-angle”

<107 = hardly testable!
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Another portal?
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Where to look?
Promising signal with 4-jets and 2-leptons
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The JA'.Z Lobster W J; Why JA.Z?

Advantages:

M x My /f, — enhancement!

on-shell

2 HNLs — 2 peaks

£T¢T — SM background suppressed!
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Astonishing bounds

- Dynamical origin of My = NEMyNg — ¢NSYNNr = cy =1
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gray constraints depend on UV completion

results shown assume UV = log %} +O(1) =1
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« ALP? Still, neutrinos need masses! Ta ke Home Messages

« HNLs ~ simplest and most motivated candidates to explain v-masses
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Interesting phenomenology _
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« ALP-Portal allows for new channels (e.g. JALZ) and stronger bounds! ahead of us!



