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Weinberg Operator 1979: tHtH — (’_H+—’/H°)A(’_H+—VH°)
Add Ng ~ (1,1,0) under Gspy

Loew = NYpLH + myNpNg + h.c.
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SEESAW-II

Add[1980] &€ = (£1T1,£6T,£9) ~ (1,3,1) under Gspy
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Add ZR ~ (1,370) under (DSM SEESAW'”I
Loew =XYpLH + myXrEpr + h.c.
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RADIATIVE MAJORANA NEUTRINO MASSES
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DIRAC NEUTRINO MASSES
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E. Ma&OP, Phys.Lett.B 764 (2017) 142-144
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MODULAR SYMMETRY
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NEUTRINO AND CHARGED LEPTON MASS MATRIX
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The neutrino mass matrix features the interesting
neutrino mass ordering independent sum rule

1 .
Mheaviest = 5 Z m;, T =123,

m: the three physical masses of the neutrinos

Mpheaviest: the heaviest out of the three light neutrinos

7.S.C.Centelles et.al., JHEP 10 (2022) 080



NEUTRINO MASS SUM RULE 14

Neutrino Mass Sum Rule + Neutrino Oscillations =
the Neutrino Masses are fixed

NO:
Am3, =7.5%x 107 eV, Ami, =2.55%x 1077 eV**
m; = 0.0282eV, m, =0.0295eV, m;=0.0578eV

|1O:
m2 — ml -+ m3

Am3, =75%x 107 eV, Ami, = —2.45x 107 eV**
my=75x10"%eV, m; =0.049eV, m,=0.050eV

*.P.F.Salas et.al., JHEP 02 (2021) 071: P.F.Salas et.al., 10.5281/zenodo0.4726908.
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RESULTS
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Correlation between Majorana phases

meT < 0.8eV,90% CL (2023),

mye;cf < 0.2eV,90% CL (2025 expected sensitivity)
T: M. Aker et.al.,


http://dx.doi.org/10.1038/s41567-021-01463-1
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NO case: the blue dots satisfy all the 2D 36 mixing angles correlations, while the CP violation phase d-p
is in its 56 region. The green dots instead have the mixing angles inside their 1o regions and §.p in their
30 ones.

Left:Correlation between 8,5 and 6,5. This correlation implies an lower bound on 8,5 > 8.36".

Right: Correlation between 6,5 and 6p
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IO case: the red dots satisfy all the 2D 36 mixing angles correlations, while the CP violation phase .p is
in its 5o region. The dark green dots instead have the mixing angles 8,, and 6,5 inside their 1o regions,
while 6.p and 8,5 are in their $3\sigma$ ones.

Left: 65 vs 0,5. The model predicts an upper bound on 6,; < 46.8".

Right: 6,5 vs dp.



SUMMARY

19

» Naturally small neutrino masses and Minimal MSSM extension
» Remarkably predictive model

» Sum Rule + Neutrino Oscillations = Fixed Neutrino Masses
» NO: 0,5, > 8.36° correlation between 0,; and op

» 10: 0,; < 46.8°, correlation between 6,; and 6,p

» The combination of current and future neutrino oscillation
experiments will reduce the parameter space even further and
will potentially rule out the inverted ordering case.
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