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TYPE |

Minkowski 77

Gellman Ramond Slansky 80
Glashow, Yanagida 79
Mohapatra Senjanovic 80

Lazarides Shafi Weterrich 81
Schechter-Valle, 80 & 82
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TYPE | TYPE II

Minkowski 77

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

MECHANISM b eesaw

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




Radiative neutino mas

many low-scale neutrino mass schemes ...




ARNe Do s

many low-scale neutrino mass schemes ...

331 electroweak theory # generations = # colours



R CIAIVE neutring mass

many low-scale neutrino mass schemes ...

BOUCENNA, MORISI, AND VALLE

TABLE [. Matter content of the model, where g =
(tig. Cr.Tg-1p) and dg = (dg. g, bg. dk. s%) (see text).
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Physics Letters B 755 (2016) 363-366

arXiv:1605.08362



http://prd.aps.org/abstract/PRD/v22/i9/p2227_1
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The physics responsible for gauge coupling
unification may also induce small neutrino masses

Phys. Rev. D 91, 031702 (2015)
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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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Predicting neutrino nixing
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Predicting neutrino nixing
from residual CP symmetries

T2K Experiment

L =295km

o
©o
3
o
—
o)
T—
=)
2
p—
"
I~
[aa)
E
)
8
W
|
8
2
vl
=
e S
=
—
)
=
O
(¥



http://journals.aps.org/prd/abstract/10.1103/PhysRevD.91.031702
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.86.073008

\/ N £ . Chen et al arXiv:1509.06683
War . ed Ha\/or JHEP01(2016)007

Randall-Sundrum brane-world
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Bulk

5D field theory on a slice of AdSs
Energy scales warped down as one approaches IR

Localizing the Higgs at the IR brane and setting &L ~ 35
explains the smallness of the EW scale!
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. Chen et al arXiv:1509.06683
JHEP01(2016)007

Mass hierarchies in principle accounted

for by judicious bulk parameter choices

Valle
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Mass hierarchies in principle accounted
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Addazi et al Phys.Lett. B759 (2016) 471-478

string completion of EW model with No conventional GUT embedding
Quiver set-up free of gauge and string anomalies iff extra RH states

no p decay, no RPV... neutron-antineutron oscillations added from exotic instantons
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Lindner et al JHEP 1106 (2011) 091
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Schechter, JWFV 82
Lindner et al JHEP 1106 (2011) 091

Heavy mediators at the LHC
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Schechter, JWFV 82
Lindner et al JHEP 1106 (2011) 091
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PHYSICAL REVIEW D 91, 113015 (2015)

Neutrino mass and invisible Higgs decays at the LHC

Cesar Bonilla,"” Jorge C. Romédo,”" and José W.F. Valle"*

H,—-JJ] and H, - 2H, - 4J

mHE
when my < > )

channel  ATLAS CMS
firy 1174027 1147535

pww 1001005 0.834+0.21
pzz 1447030 1.00 £ 0.29
frtr— 14T 0.914£0.27

1, 02755 0.93+0.49

Valle


http://arxiv.org/find/nucl-ex/1/au:+Barabash_A/0/1/0/all/0/1

PHYSICAL REVIEW D 91, 113015 (2015)
Neutrino mass and invisible Higgs decays at the LHC
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Basic cosmo & astro probe

May explain cosmo puzzles
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Neutrinos affect the CMB
and large scale structure
in the Universe...

are key in the synthesis of light
JENES

can “probe” the Universe
earlier than photons ...
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90eSaw inflation & INAIOr0n Gark mate

V2 ("" \(T . ]) 2 2])\‘ Boucenna et al arXiv:1405.2332 PRD90 (2014) 05502
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NEUTRINO MASSES DARK MATTER

INnflATON :
type-l seesaw Leptogenesis

Quartic Higgs Inflation Aristizabal et al arXiv:1405.4706
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Tensor-to-scalar ratio
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DAtk Watter Stability from Dira e i

arxXiv:1606.04543

arXiv:1606.06904

Lepton Quarticity versus Lepton number
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PHYSICAL REVIEW D 92, 075028 (2015)

Consistency of the triplet seesaw model revisited
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