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Standard model
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Charge quantization
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THE STANDARD MODEL
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MECHANISM

SCALE

FLAVOR STRUCTURE

TYPE |

Minkowski 77

Gellman Ramond Slansky 80
Glashow, Yanagida 79
Mohapatra Senjanovic 80

Lazarides Shafi Weterrich 81
Schechter-Valle, 80 & 82

Seesaw

TYPE Il
Schechter-Valle 80/82



http://prd.aps.org/abstract/PRD/v22/i9/p2227_1
http://prd.aps.org/abstract/PRD/v25/i3/p774_1

TYPE | TYPE II

Minkowski 77

Gellman Ramond Slansky 80
Glashow, Yanagida 79
Mohapatra Senjanovic 80
Lazarides Shafi Weterrich 81
Schechter-Valle, 80 & 82

MECHANISM be eSaw

Number & properties of messengers

Schechter-Valle 80/82

SCALE
LOW-SCALE SEESAW
Mohapatra-Valle 86
FLAVOR STRUCTURE Akhmedov et al PRD53 (1996) 2752

Malinsky et al PRL95(2005)161801
Bazzocchi et al, PRD81 (2010) 051701
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non-unitary propagation hints associated http://dx.doi.org/10.1103/PhysRevD.92.053009
(relatively Iow—mass) type-l seesaw http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.117.061804

messenger responsible for inducing neutrino mass
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many low-scale neutrino mass schemes ...
arxXiv:1404.3751



http://inspirehep.net/record/1290535

Raniauve neuting s

many low-scale neutrino mass schemes ...
arxXiv:1404.3751

331 electroweak theory # generations = # colours
Singer, Valle, Schechter, Phys.Rev. D22 (1980) 738


http://dx.doi.org/10.1103/PhysRevD.22.738
http://inspirehep.net/record/1290535

RaIUVe neutino mas

many low-scale neutrino mass schemes ...
arXiv:1404.3751

331 electroweak theory # generations = # colours

Gauge vs Higgs

PHYSICAL REVIEW D 90, 013005 (2014)

Singer, Valle, Schechter, Phys.Rev. D22 (1980) 738

BOUCENNA, MORISI, AND VALLE

TABLE 1. Matter content of the model, where 1p=
(g, Cr. g, 1R) and dp = (dg, sg. bg. dg, sk) (see text).
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lajoron & Diracon typedi seesaw

« Lepton # from accidental global U(1)

* Naturally small induced vev
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Symmatry

Babu-Ma-Valle PLB552 (2003) 207 5 . 9 ]
Hischetal  PRD69 (2004) 093006 RSP VRl s sin“ 613 = 0


http://prd.aps.org/abstract/PRD/v88/i3/e036001
http://www.sciencedirect.com/science/article/pii/S0370269313004498
http://arxiv.org/abs/arXiv:1411.4883
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Babu-Ma-Valle PLB552 (2003) 207 5 . 9 i
Hischetal  PRD69 (2004) 093006 RSP VRl s sin“ 613 = 0

PHYSICAL REVIEW D 88, 016003 (2013)

Neutrino mixing with revamped A, flavor symmetry

D. V. Forero,">* . Morisi,' J.C. Romio, and J. W.F. Valle™*
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Boucenna et al
PhysRevD.86.073008

Normal Hierarchy
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Predicting neutrino nixing
from residual CP symmetries
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.86.073008
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Predicting neutrino nixing
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Predicting neutrino nixing
from residual CP symmetries
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a near miss ...
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What makes the gauge couplings unify? SUSYGUT
But ... p decay, sparticles ...
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What makes the gauge couplings unify? SUSYGUT
But ... p decay, sparticles ...

The physics responsible for gauge coupling
unification may also induce small neutrino masses

Phys. Rev. D 91, 031702 (2015)

Boucenna, Fonseca, Gonzalez-Canales, JV
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SVS case: F-theory GUTs
King, Leontaris et al


http://journals.aps.org/prd/abstract/10.1103/PhysRevD.91.031702
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SVS case: F-theory GUTs
King, Leontaris et al
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SVS case: F-theory GUTs
King, Leontaris et al
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