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OSCILLATIONS ROBUST ... PHASE, SPECTRUM, OCTANT, NSI 2
ORIGIN OF NEUTRINO MASS : WHICH MESSENGER 2

NEUTRINO PROPERTIES : TESTABLE @ LHC 9

FLAVOR PATTERN: ANARGHY OR SYMMETRY 2

IS DARK MATTER RELATED TO NEUTRINOS 2

WHY STABLE ?

Non-SUSY WIMP ?
Non-WIMP: MAJORON or GRAVITINO DECAYING DM ...
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In addition to classics e.g. TP Cheng & Ling Fong Li,
Mohapatra & Pal, there are new particle physics books ...

WILEY-VCH

Senes (v Hicn Exercy Prvsics; CosMoLoGy, AND GRAVITATION

José W, F. Valle and Jorge C. Romao

The Neutrinos

Standard Model in High Energy and
Astroparticle Physics

and Beyond

ISBN: 978-3-527-41197-9
456 pages
December 2014

Paul Langacker

ATAYLOR & FRANCIS BOOK
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SUSY ORIGIN OF NEUTRINO MASS

Masiero & Valle, PLB251 (1990) 273

sneutrino o ¢ sneutrino
Bhattacharyya & Pal, PRD82 (2010) 055013
= EFF. BILINEAR RPV
SUSY l
o & Sunuk ATM SCALE
Ross & JV 85, Ellis et al 85, . SUSY-SEESAW

PRD65 (2002) 119901; PRD61 (2000) 071703

SOLAR SCALE
B RADIATIVE

Diaz et al PRD68 (2003) 013009, PRD62 (2000) 113008

Bazzocchi et al JHEP 01 (2013) 033 arXiv:1202.1529


http://dx.doi.org/10.1016/0370-2693(90)90935-Y
http://prd.aps.org/abstract/PRD/v68/i1/e013009
http://prd.aps.org/abstract/PRD/v62/i11/e113008
http://link.springer.com/article/10.1007/JHEP01(2013)033
http://arxiv.org/abs/1202.1529

LIGHTEST NEUTRALINO DECAYS: PROBING NUs @ LHC

De Campos et al
Phys.Rev. D86 (2012) 075001

Lightest neutralino decay
correlates with atm angle

Lightest neutralino decay length
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Nath et al NPPS 200-202 (2010) 185-417


http://journals.aps.org/prd/abstract/10.1103/PhysRevD.86.075001

Gamma line from decaying Gravitino dark matter
decays suppressed by Planck mass & smallness of m-nu

Restrepo et al
PRD&5 (2012) 023523

relic abundance
+ LHC searches

excluded by gamma line
Sea rCheS @ 5 010 0.50 1.00 500 10.00

Egret & Fermi-LAT me(GeV)



LEPTON MIXING MATRIX

K = DOCRRIEINIIDE  Schechter & JV PRD22 (1980) 2227 & PDG
Rodejohann, JV Phys.Rev. D84 (2011) 073011

Approximation used adopted in oscillation analyses

® majorana phases (cf KM)
®= oscillations versus L-violating processes

K Rectangular m K_eff. non-unitary
P Non-trivial
NSI & LFV
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http://prd.aps.org/abstract/PRD/v22/i9/p2227_1
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.23.1666

Forero, Tortola, JWFV arXiv:1405.7540

Oscillations after nu2014

90,99% CL

1.5
03 04 05 06 07
. 2
sin 823

LEL 4+ sol + EamLAND + SBL reactors + SE-atmosph

H

sm E|

Double Chooz: 467.9 days [arXiv:1406.7763]
RENO: 800 days [talk by Seon-Hee Seo@ICHEP2014]
Daya Bay: 621 days of data (6AD + 8AD) [Talk by Chao Zhang@ICHEP2014]


http://arxiv.org/abs/arXiv:1405.7540
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