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N current hints

normal ordering is preferred by Ay? = 2.7

for normal mass ordering the lower atmospheric octant is now preferred by Ay? = 2.1
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P.F. de Salas et al,
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new’ opportunities’ to’probé
Miranda & JV, Nucl.Phys. B908 (2016) 436 seesaw’'scale

Escrihuela, et al PhysRevD.92.053009 ,
http://arxiv.org/abs/arXiv:1612.07377

new window into Coloma, Huber et al, Miranda et al,

BSM' physics’e.g: nsi de Gouvea et al, Goswami et al, Kopp et el
UAM group, many others ...



0% 107 1072 107! 50 100 150

My peq (€V) A

HEIDELBERG-MOSCOW

KATRIN
KATRIN




Pas et al

PHYSICAL REVIEW D 86, 055006 (2012)

PHYSICAL REVIEW D 86, 055006 (2012)
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why lepton mixingis  favor symmetry?

large w.r.t. CKM? is it common with
quarks?

SL s prgdi;t can we predict the

mass ordering leptonic CP phase?

http://arxiv.org/abs/arXiv:1706.00210
http://arxiv.org/abs/arXiv:1705.06320

Dirac or Majorana? why so light?

the guestions

Cabbibo angle as
a common seed?

Phys.Rev. D86 (2012) 051301
Phys.Lett. B748 (2015) 1-4



TYPE TYPE Il
Minkowski 77

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

Schechter-Valle, 80 & 82

DL CodaVvy
coefficient Arbitrary number of singlet messengers
mechanism
LOW-SCALE SEESAW
scale Vichanatra
patra-Valle 86
flavor structure Akhmedov et al PRDS3 (1996) 2752

Malinsky et al PRL95(2005)161801
Bazzocchi et al, PRD81 (2010) 051701
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Constrained global
fit 1708.03290
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Revamping...
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Morisi et al, Phys.Rev. D88 (2013) 016003

Normal Hierarchy
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prefers for NO, LO,
max CPV, as hinted

BUT

will it survive DUNE?


http://www.sciencedirect.com/science/article/pii/S055032131630013X?via%3Dihub#
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.92.053009
http://dx.doi.org/10.1103/PhysRevLett.117.061804
https://arxiv.org/pdf/1703.03435.pdf
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breaking taboos with neutrinos - 1

Morisi et al

Phys.Rev. D84 (2011) 036003
Phys. Lett. B 724 (2013) 68
Phys.Rev. D88 (2013) 036001
Phys.Lett. B742 (2015) 99
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breaking taboos with neutrinos - 2

|G

Boucenna et al Phys. Rev. D 91, 031702 (2015)

0". e & Deppisch et al Phys.Lett. B762 (2016) 432
102 10° 108 101! 10
Energy scale (GeV)




ds® = e My datds” — dy*,  S1/Z»

256 = (16,8)7" + (16,8 )"

0(10) ® SO(8)

SO(10) x SO(8) — SO(10) x SO(5) ¢

16 —(3,2.1/6) +(1,2,—1/2) +(3,1,1/3)
+(3,1,-2/3)+(1,1,1) + (1,1.0),

SO(2n + 2m) spinors split as

2n—|—m—1 N 2m w 2n—1
SO(2n +2m) — SO(2n)

3 families from a new
hypercolor force above TeV

E(GeV)

1017


http://arxiv.org/find/nucl-ex/1/au:+Barabash_A/0/1/0/all/0/1
http://www.sciencedirect.com/science/article/pii/S0550321312001952
http://dx.doi.org/10.1016/j.physletb.2013.05.067
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.86.056001
http://prd.aps.org/abstract/PRD/v22/i9/p2227_1

conclusions
DRt QTR D @ o i i

* non-unitarity => new CPV in neutrino oscillations
* EW consistency, new higgses, new decays
* new gauge boson & fermions : 331 vs LR symmetry
 novel HE completion & unification .. B anomalies ..
 LFV mainly at high energies
e LFV/CPV with no neutrino mass

* LNV @ high energies (short-range OnuBp decay)
» Cosmology as an emergent theory of neutrino mass generation...

Congratulations Manired for your dyrenichcaes
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P.F. de Salas et al,
http://arxiv.org/abs/arXiv:1708.01186
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