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HNL

* Neutrinos need a mass = right-handed neutrinos, N, ?
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“Seesaw mechanism”
m,, ~~ ?JZYQ/MN
* N, Interacts with gauge bosons via mixing with active neutrinos v,

“mixing-angle”

“Seesaw Line” ~ = hardly testable!

Another portal?




ALP

* Pseudo-Goldstone boson
» Generated by spontaneous breaking of a global symmetry, e.g. U(1)
» Part of many BSM scenarios, including String Theory

» Missing a UV? Mainly studied via EFT
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anomalous shift-symmetric

« Coupling proportional to fermion mass

8;a YyHah ~ - me = heavier = better!

Can we take advantage of that?




peft _ op R R% o C%CLN— ¥ N Where to look?
= ~“BM T <CHNL ' <a a 0~ VRV EN AR Promising signal with 4-jets and 2-leptons

The JA Z Lobster

on-shell




Astonishing bounds

- Dynamical origin of My = NMyNgr — ¢NRYNNg = cy =1




Astonishing bounds

- Dynamical origin of My = NMyNgr — ¢NRYNNg = cy =1
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in collaboration with L. Merlo (Madrid, IFT), Jean-Loup Tastet (Madrid, IFT) based on 2212.11290

T Down to the Seesaw Line
via the JAL Z ALP-HNL Portal | =

Do you want to =

« Neutrinos need a mass = right-handed neutrinos, N, ? + Pseudo-Goldstone boson
] + Generated by spontaneous breaking of a global symmetry, e.g. U(1)
ZunL = iNgDNp— ( L, H YyNg+ 5 NgMyNg + luu) + Part of many BSM scenarios, including String Theory

_ . + Missing a UV? Mainly studied via EFT
+ Smallness of m,? Majorana mass is a free parameter = Seesaw mechanisms
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+ Ny, interacts with gauge bosons via mixing with active neutrinos v, ’ anomalous .
Vo = Vo + O, Np “mixing-angle” + Coupling proportional to fermion mass
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Another portal? Can we take advantage of that?
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Why JA! 2?2

“Seesaw Line” ||©|” ~

Advantages:
1. M «x My/f, - enhancement!
2.
on-shell
2 HNLs — 2 peaks

t’ait’;t — SM background suppressed!
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Projected Limits

Astonishing bounds
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* ALP? Still, neutrinos need masses! Take Home Messages

* HNLs ~ simplest and most motivated candidates to explain v-masses Interesting phenomenology
= ahead of us!

* ALP-Portal allows for new channels (e.g. JALZ) and stronger bounds!




