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Symmetry  G forbidding   𝑂! while allowing 𝑂-

Properties:
• 𝐻 is G-singlet

• (𝐿# 𝐿) is G-non-singlet

• @𝑄 𝑢" is G-non-singlet

G-symmetry is unbroken down to the chiral symmetry breaking scale 
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𝑚6
=><9 = 2.33 ± 0.20 MeV

[N. Kitazawa and Y. Sakai, Int. J. Mod. Phys. A 33, 1850017 (2018)]
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Way out:  QCD instanton  𝑚6
=><9 = 2.33 ± 0.20 MeV
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0𝜈𝛽𝛽 − 𝐷𝑒𝑐𝑎𝑦

Applying combined analysis of neutrino oscillation data and                              half-life lower limit0𝜈𝛽𝛽 − 𝐷𝑒𝑐𝑎𝑦

Model predicts:    Normal Ordering of neutrino masses with 2.65 meV ≤ 𝑚? = 𝑚' ≤ 6.84 meV
9.0 meV≤ 𝑚( ≤ 11.2 meV

49.8 meV ≤ 𝑚3 ≤ 50.8 meV

Phenomenology
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qPredicts the Normal ordering of the neutrino mass spectrum

qMotivates the smallness of the u-quark mass (light neutrino            light u-quark )

Thank you ! 
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QCD Lagrangian:

Chiral symmetry:

𝑞2," = 𝑈2," 𝑞2,"

𝑆𝑈 2 2×𝑆𝑈 2 "

There is no explicit Ch symmetry of the hadronic spectrum 

Ch symmetry must be broken spontaneously
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