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¢ Neutrino masses are described by the Weinberg operator: .{ Majorana
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M()t 1vation : Evidence of physics .

/: Beyond Standard !

% Neutrinos are massive and oscillate .. Model (BSM) |
% Neutrino masses are described by the Weinberg operator: .{"“Mz;j_o};l;_“\:
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¢ Neutrinoless double beta decays are a clean prediction : (L) s broken ’
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Our Framework B

s Leptoquarks: colored particles that couple to quarks and leptons

» Example:
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Mixing induces
Lepton Number Violation
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Our Framework

LG
s Leptoquarks: colored particles that couple to quarks and leptons
s Example: - S3~(3,3,1/3) and R~ (3,2,1/6) ,
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Predictions () S + 0 4 om0 g = 5 U

< Benchmark: mpz = mg, = M = 100TeV

» LQ Yukawas fixed to explain neutrino masses for both neutrino orderings
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= Ambiguity between normal and inverted ordering (more information needed)
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< Benchmark: mp =mg, = M

» LQ Yukawas fixed to explain neutrino masses for both neutrino orderings
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Flavor physics and Ovf33 are complementary to probe new physics up to O(10° TeV)



Necutrino masses and Or 33 decays in leptoquark models
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@ Neutrinas are massive and oscillate among different favors : © Leptoquarks: colored particles that couple to quarks and leptons.
= Clenr evidence of physics Beyond Standard Model (BSM). & o sl sac ok T
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© Weinberg operator: only d = 5 operator invariant under SU(Me x SU(2z = Uye: o S~ (L0178 evd By ~(3.2.1/8)
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Mixing ’mhlns
Neatrin are loop a Lepton Number Violation

= (m)y =

X

= Lepton Number (L) i hroken (neatrinos are Majorana particles)
©Majorana masses induce neutrinoless doable beta decay (0v88) with half life
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= Future experiments will improve sgnificastly sensitivity (LEGEND - 1000) Neutrinoless double beta decay

@ However, higher ditmensional opesatars (d = 7) can also appear in dynamical d'm 6 contribution
3 (loop - level)

= Othes flavor effects § i
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9 The new contributsons can be sizable as they are chirality enhanoad
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@ Prodicition for parameters that reproduce visble neutrino masses & LFVis a clean prediction of this setup - induced at
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4 Ambiguity between normal and inverted ordering (destructive / constructive interactions) A
= Further information beeded 1o determine pewtrino ordering (e.g,, oscillatsons and cosmology)
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#Scalar leptoguark models can Joop grnerate nectrine masses through mixing. @ 4N = ¢ can probe comparable mass scales to (71
@ Aditional chiralenhanced d = 7 contributions to OB = beeaking of naive powrr counting. (< 10°TeV)
@ Ambiguity between Normaal Ordlering and Liverted Ordering from OvBS = fusthes bancle needod (ascllations, | | 4 (4 (3 pARC) and Mu2E (Fermslab) will
: BluAl 5 eAl) = 10~
©Flavor physics and OVBB can be used as complementary searches to probe new physics up to O 10° ToV) ! 5 -
= Opportunity for Mu2E and COMET, as well as LEGEND - 1000, © Opportunity to test these soenarios.
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[[] Reproducible masses

|| Cosmology + Oscillations
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