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S current status

PF de Salas et al JHEP02(2021)071

Mass ordering problem
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Improvements expected from JUNO

especially in combination with long-baseline neutrino beams
NovA and T2K or DUNE and Hyper-K Cabrera et al 2008.11280
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Figure 7. NMO sensitivity as a function of time for only JUNO (red), only ORCA (blue), and
the combination of JUNO and ORCA (green), considering 2 (solid) or 4 (dashed) Taishan NPP
reactors, corresponding respectively to 8 or 10 reactor cores at 53 km from JUNO.
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Original symmetrical parametrization
Schechter & JV PRD22 (1980) 2227
Rodejohann, JV Phys.Rev. D84 (2011) 073011

Versus PDG phase convention
KamLAND-Zen 2203.02139 GERDA 2009.06079

CAdamsetal 2212.11099
Agostini et al. Science 365 (2019) 1445

[mggl[eV]

N

E  KamLAND-ZEN (95%)

10

LEGEND 1000

0.01f NO

+ nEXO 10y

0.001F

i Planck 2018 + BAO (95%)

L
0.1

Lattanzi et al JHEP 10 (2020) 213

T Ll T Ll T T

KamLAND-ZEN (95%)

I | lJlIII!

LEGEND 1000
NEXO 10y

1 1 lI[IlIl

Nearly degenerate

101 ;—

- One-massless neutrino s |
o

-
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- 3-massive case

Lower bounds from oscil. legacy + family symmetries

Dorame et al PhysRevD86(2012)056001
Dorame et al Nucl.Phys.B861 (2012) 259-270

Kingetal Phys.Lett. B724 (2013) 68-72 etc
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Significance

Schechter, Valle Phys.Rev.D25 (1982) 2951
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stability  type TYPE I
Vi . 9
SEESAW Minkowski 77 Schechter-Valle 80 & 82
. Gellman Ramond Slansky 80 Miranda et al
o Mohapatra Senjanovic 80 PRD105 (2022) 095020
Lazarides Shafi Weterrich 81
Mandal et al PRD101 (2020) 115030 Schechter-Valle 80 & 82
JHEP03(2021)212 & JHEP07(2021) 029 L.R seesaw # of RS — # I.S (3'3)

SM seesaw  any # of singlets (3,m)

o (3,2) min viable type1 seesaw
AU (3,1) scoto-seesaw template

B | OW-SCALE Type1 SEESAW (3,6) 1SS & LSS

Mohapatra,Valle 86

Akhmedov et al Phys.Rev.D53 (1996) 2752
PhysLettB368 (1996) 270

Malinsky etal  PhysRevLett95(2005)161801
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.101.115030
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https://link.springer.com/article/10.1007%2FJHEP07%282021%29029
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cLFV persists in the massless neutrino limit

Bernabeu et al B187 (1987) 303-308

@jwvalle9


https://arxiv.org/abs/2305.00994




(@) & (®?)
E € It ¢ ?
M S M M
e K —Pp— L P——¢— X< <
v N S OE B S N v

Mandal et al
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Solar scale from SCOTOGENIC

Ma hep-ph/0601225
Tao hep-ph/9603309
Dark-mediated nu-mass loop

Simplest scoto-seesaw
Phys.Lett.B 789 (2019) 132-136
Phys.Lett.B 819 (2021) 136458

Atm scale from SEESAW
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atm scale from seesaw
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+ charged lepton flavor violation

Leite, Sadhukhan, Valle
Phys.Rev.D 109 (2024) 3, 035023
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symmetry protecting small neutrino mass
+ Diracness
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Phys.Lett.B 810 (2020) 135829
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Phys.Rev. D98 (2018) 035009
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Addazi et al Phys.Lett. B759 (2016) 471-478

Phys.Lett. B755 (2016) 363-366
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HIGGS DISCOVERY DOES NOT CLOSE THE SM

Oscillation discovery
brought

precision oscillation program,
CP, octant, ordering, NSI,unitarity,
OnuDBD, CEVNS ...
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DM may or . unification
neutrino mass generation SM anomalies

pheno imprints of neutrino completions: colliders, cLFV, LNV .. useful neutrino probes
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