José W F Valle

VNIVERSITAT
DGVALENCIA

RIETITUT [TE ffahgE
O LS| N e g e

' EXCELENCIA
SEVERO

QOCHOA Astroparticles and High Energy Physics Group

https://www.facebook.com/ific.ahep/

CERN-EPFL-Korea Theory Institute "New Physics at the Intensity Frontier"



10 T 1 |
7 y- UTokyo

F 5 - —]
D i | | | I_ i | 1 1 | | | i
0.2 0.01 0.02 0.03
. sin®i PHYSICAL REVIEW D 90, 093006 (2014)
T 1T 1 I LI I LI I LI | [ I I |
SO N N
B N K
u i A
D B 1 1 1 1| | i (| |4|‘f‘:‘q‘f|}‘
6 0 05 1 1.5 2
Am3, [107eV7] &im
NOvVA T2K

— T 20

- 1.0- |
923 and 5cp
- 05+ .
. PR P P P 1] 0.0 T P P P
0.40 0.45 0.50 0.55 0.60 D.65 035 0.40 0.45 0.50 0.58 0.60 0.65

sin? B3 sin? 623


https://arxiv.org/abs/1702.03160

LWl i | .

WE UL HAWLLTGULLLLY

an 0 0 o} > 0980, %> 0999, ool <66 107

o1 o O

i3] Cgg (k33

3x3
_ Ppe (8qp = 31/2)
[]+10%
M +20%

‘iVi& Wi!hﬁmaj u%&”lq&u” HRITATIRNY

0.G. Miranda, J.W.F. Valle / Nuclear Physics B 908 (2016) 436455

week ending

PRL 117, 061804 (2016) PHYSICAL REVIEW LETTERS 5 AUGUST 2016

New Ambiguity in Probing CP Violation in Neutrino Oscillations
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Higgs not the last brick!
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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

Seesaw

Schechter-Valle 80/82

MECHANISM
SCALE Any number of messengers
LOW-SCALE SEESAW
FLAVOR STRUCTURE Mohapatra-Valle 86

Akhmedov et al PRD53 (1996) 2752
Malinsky et al PRL95(2005)161801
Bazzocchi et al, PRD81 (2010) 051701
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Neutrino mixing with revamped A, flavor symmetry
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Can neutrinos shed figit
on charged fermion masses?

Flavor dependent
b-tau unification
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EMa, Hirschetal JHEP 1310 (2013) 149

W||\/|F_’ dark Matter as radiative Merle et al JHEP 1607 (2016) 013
neutrino mass messenger

Either scalar or
fermion messenger :

“susy dm” without susy
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Phys.Lett. B767 (2017) 209
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Table 1
Relevant particle content and quantum numbers of the model.
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type-l seesaw Leptogenesis
DARK MATTER Aristizabal et al JCAP 1407 (2014) 052
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* Accidental ? Lavoura, Morisi, JV JHEP 1302(2013) 118

* unbroken subgroup

Boucenna, et al JHEP 1105 (2011) 037
Hirsch, et al Phys.Rev. D82 (2010) 116003

many choices
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Susy inverse seesaw ...

Restrepo et al PRDS5 (2012) 023523 de(,aqu GQV\UHO daﬂ( matter

doubly suppressed decays
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" ma(GeV) chosen to fit neutrino osc. data




A most ubiquitous particle ...

neutrinos may explain WDM or CDM
through an emergent theory ...

inflation

new features
and phenomena

Today
Life on earth

Acceleration
Dark energy dominate

Solar system forms\
Star formation peak
Galaxy formation era\ y
Earliest visible galaxies

14 billion years

Matter domination
Onset of gravitational collapse

Nucleosynthesis
Light elements created - D, He, Li | =

Nuclear fusion begins

Quark-hadron transition
Protons and neutrons formed

Electroweak transition

Electromagnetic and weak nuclear
forces first differentiate

Supersymmetry hreaking

Axions etc.?

Grand unification transition F——10
Electroweak and sirong nuclear
forces differentiate

Inflation

Quantum gravity wall
Spacetime description breaks down

BIG
BANG



status and prospects of neutrino oscillations

octant and CP violation sensitivity & predictions from flavor models
heavy and light sterile neutrinos and seesaw mechanism,

effects at High intensity and new long baseline experiments,

wimp dark matter : susy & non-susy

non-wimp dark matter :

majoron dark matter & CMB ... X-ray gamma lines

Gravitino dark matter ... GeV gamma + neutrino lines



Neutrinos in
High Energy and
Astroparticle Physics

Jose Wagner Furtado Valle,
Jorge Romao

José W.F. Valle and Jorge C. Romao

ISBN: 978-3-527-41197-9 Neutrinos
448 pages in Hi
February 2015 n High Energy and

Astroparticje Physics

A self-contained modern

advanced textbook on

the role of neutrinos in

astrophysics and cosmology,

and high energy physics . "“"“m,%m

Written by two renowned and well-established authors in the field.

Bridges the gap between neutrino theory and supersymmetric model building, so far
missing in the current literature.

Includes a thorough discussion of varieties of seesaw mechanism, with or without
supersymmetry.

Each chapter includes chapter summaries and further reading lists.

Full problem sets throughout and appendices with useful tables and equations.

$ 124.00 | £ 73.50 | € 99.90 e

Please note that all prices are correct at time of going
to press but are subject to change without notice
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