TECNICO | |
W LISBOA SUSY24: The 31st International Conference on

Supersymmetry and Unification of Fundamental Interactions

Madrid, Spain, June 10 — 14, 2024

Axion paradigm with

"coloured' neutrino masses

Aditya Batra

aditya.batra@tecnico.ulisboa.pt
CFTP-IST, Lisbon

In collaboration with: H. B. Camara , F.R. Joaquim, R. Srivastava, J.W.F. Valle
Phys.Rev.Lett. 132 (2024) 5, 051801
arXiv: 2309.06473 [hep-ph]

_ REPUBLICA S CerpIE
fg: e B0 BTG ©° MP%EQ ‘5'2020
UIDB/00777/2020, UIDP/00777/2020,

CERN/FIS-PAR/0019/2021,
UI/BD/154391/2023



https://arxiv.org/pdf/2204.13605.pdf

The Standard Model cannot explain:
* Neutrino flavour oscillations which imply massive neutrinos and lepton mixing;
* Observed dark matter abundance;
« Strong CP problem: Lack of a theoretical explanation for the non-observation of the neutron

electric dipole moment which indicates that strong interactions preserve CP symmetry.
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Our approach:
New class of models where neutrino masses are radiatively generated

by colored particles which simultaneously solve through the PQ mechanism the

strong CP problem. The predicted axion particle accounts for dark matter.
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Axion paradigm with color-mediated neutrino masses

Fields SU(3), ® SU(2), ® U(1)y  U(1)pq

Multiplicity
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Probing the axion-to-photon coupling

Axion-to-photon coupling
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Probing the axion-to-photon coupling
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Axion-to-photon coupling allows to probe the different models at
helioscope and haloscope experiments.
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Axion dark matter and cosmology

Colored scalars
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Isocurvature fluctuations are constrained by CMB data setting a bound on the inflationary scale
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HiS— Na/ ) Gev
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Di Luzio et al. (2017)
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Axion dark matter and cosmology
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Axion dark matter and cosmology
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For 9¢~0(1), axions can account for the full CDM budget,
provided f, ~ 101? GeV, a region currently under scrutiny at haloscopes.
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Conclusion

* We proposed a connection between two seemingly unrelated facts: small neutrino
masses and the strong CP problem. This was achieved within a novel class of KSVZ
axion schemes, containing exotic colored fermions and scalars that act as Majorana

neutrino mass mediators at the two-loop level.
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Thank you !
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