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Lower bounds from family symmetries
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current oscillation data Schechter & JV PRD22 (1980) 2227 W
can reconstruct triplet PRD25 (1982) 774 V i A 1,
seesaw so that it can be 6
tested at high-energies seesaw mediator produced in

Miranda et al Phys.Rev.D105 (2022) 095020 (@ e+e- / pp collisions Miranda et al PLB 829 (2022) 137110
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AN PROBING NEUTRINO PROPERTIES AT COLLIDERS
Will not discuss NHL neutrino mass mediators in Type-l seesaw

See, e.g. CMS Phys.Rev.Lett. 120 (2018) 22, 221801


https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.120.221801

AN PROBING NEUTRINO PROPERTIES AT COLLIDERS
Will not discuss NHL neutrino mass mediators in Type-l seesaw

See, e.g. CMS Phys.Rev.Lett. 120 (2018) 22, 221801

) De Campos et al
LSP from cascade squark & gluino decays  phys.Rev. D86 (2012) 075001
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Lightest neutralino decay

Lightest neutralino decay length correlates WiEh atm angle
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neutrinos and
neutrinos and
neutrinos and
neutrinos and

neutrinos and

Oscillation discovery
brought neutrinos to
the spotlight

Precision oscillation program,
CP, octant, ordering, NS,
unitarity, OnuDBD, CEVNS ...

flavor

dark matter
strong CP problem
unification

SM anomalies






Phys.Lett. B199 (1987) 432
Nucl.Phys. B908 (2016) 436
Phys.Rev. D92 (2015) 053009
New J. Phys. 19 (2017) 093005

I‘mm Y11 O O

. . Q21
unitarity test \ o,

One parameter (1 d.o.f.)

All parameters (6 d.o.t.)

near measurements

-, 0 |U needed
Q37 (33 Shao-Feng Ge et al
Phys.Rev. D95 (2017) 033005
1076 1075 10~ 10-3

15 H
90% C.L. 30 90% C.L. 30 — SBNE
. — ICARUS at LBNF I"
mmerinOs 0L 10 "'
- --. ICARUS+ at LBNF !‘
o> 0.98 0.95 0.96 0.93 < — ProtoDUNE-SP / / /
Q> 0.99 0.96 0.97 0.95 S
Qs3> 0.93 0.76 0.79 0.61 // /
|oui|< 1.0 x 1072 2.6 x 1072 2.4 % 1072 3.6 x 1072 P 1-;;‘/ i i,
lazi|< 42 % 1072 9.8 x 1072 9.0 x 1072 13 % 107!
) -3 -2 - -2 -2
|, < 9.8 x 10 1.7 x 10 1.6 x 10 2.1 x 10 PRDY97 (2018) 095026
—— CENNS-610kg — CCM-Tt
—— ESS-10kg —ESS-1t
12 I T IIIIHIL
10 ' = X = ;
8 = E
& :
= 02 108 PRD106(2022)07501

PhysRevD102(2020)113014 '



https://journals.aps.org/prd/abstract/10.1103/PhysRevD.95.033005
https://journals.aps.org/prd/pdf/10.1103/PhysRevD.97.095026
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.113014
https://arxiv.org/pdf/2111.08673
https://doi.org/10.1016/0370-2693(87)90947-6
http://www.sciencedirect.com/science/article/pii/S055032131630013X?via%3Dihub#
https://arxiv.org/abs/1503.08879
http://iopscience.iop.org/article/10.1088/1367-2630/aa79ec/pdf

mg [eV] /

0.075 }

zm, [eV]

0.075¢}
0.050 |

0.025 |

neutrinoless doublebeta decay

Beta decay endpoint

cosmology P.F. de Salas et al JHEP 02 (2021) 071

0.050 |

0.025 |

0.02 0.04 0.06 0.025 0.050 0.075 0.025 0.050 0.075
Myightest [€V] mg [eV] mgg [eV]



Randall-Sundrum Phys.Rev.Lett. 83 (1999) 3370

mass hierarchies from geometry
Arkani-Hamed & Schmaltz hep-ph/9903417

mixing angles from family symmetry

TM mixing pattern predicted from T’
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