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N current hints

normal ordering is preferred

for normal mass ordering the lower atmospheric octant is now preferred by Ay? = 2.1

4 well measured parameters + 2 poorly determined ones

P.F. de Salas et al,
http://arxiv.org/abs/arXiv:1708.01186
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new ways to probe seesaw scale
Miranda & JV, Nucl.Phys. B908 (2016) 436

Escrihuela, et al PhysRevD.92.053009 ,
Miranda et al, PhysRevLett.117.061804 http://dx.doi.org/10.1103/PhysRevD.95.033005

http://arxiv.org/abs/arXiv:1612.07377

Coloma, Huber et al, Miranda et al,

new WiﬂdOW iﬂtO BSM phySiCS e°g- nSi de Gouvea et al, Goswami et al, Kopp et el
UAM group, many others ...
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Pas et al

LHC PHYSICAL REVIEW D 86, 055006 (2012)




J. Heeck and W. Rodejohann, https://arxiv.org/abs/1306.0580
Centelles-Chulia et al Phys.Lett.
10.1016/j.physletb.2017.01.070
http://arxiv.org/abs/arXiv:1711.10318
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Figure 3. The quadruple beta decay process is allowed by a
residual Z4 symmetry irrespective of the nature of neutrinos.
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why lepton mixing
Special?

why large w.r.t. CKM?

Dirac or Majorana?

the questions

Cabbibo angle as
a common seed?

Phys.Rev. D86 (2012) 051301
Phys.Lett. B748 (2015) 1-4
Is there a flavor symmetry?

Is it common for leptons & quarks?

Can one predict angles & phases?

Wiy so light?
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SC COoOOUVIlIIY a ld Dllal

Dy \\\\ LA MLEULELLY LG HIRULHTIV (11699




\'\ﬁ [TVIL TIE WVHHMIGUVIL

EI\U A Ul LHICVIICS

\U\ MUL JUUYN 97 I

Physics Letters B 755 (2016) 363-366



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
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many low-scale neutrino mass schemes ...

arxiv:1404.3751

331 EW theory # families = # colours

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

ES. Queiroz et al. / Physics Letters B 763 (2016) 269-274
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Gauge vs Higgs

PHYSICAL REVIEW D 90, 013005 (2014)

ko

Boucenna, Morisi, JV Phys.Rev. D90 (2014) 013005
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fit 1708.03290
Phys.Lett. B774 (2017) 179-182
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Revamping ...

Morisi et al, Phys.Rev. D88 (2013) 016003
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prefers for NO, LO,
max CPV, as hinted

BUT

will it survive DUNE?
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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
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from oscillations to

charged fermion masses

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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Boucenna et al Phys. Rev. D 91, 031702 (2015)
Deppisch et al Phys.Lett. B762 (2016) 432
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SO(2n + 2m) spinors split as
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 Understanding small m-nu may restore EW consistency,

* bring in new higgses, new decays

* new gauge bosons & fermions: 331 vs LR symmetry

* novel pathways to unification ..

* Novel aspects of LFV/CPV (e.g. mainly at high energies, w/o neutrino mass)
* LNV @ high energies (short-range Onufp decay)

e Even some input for B anomalies

« Cosmology from neutrino mass generation (another talk)


http://dx.doi.org/10.1103/PhysRevD.25.2951



http://dx.doi.org/10.1016/j.physletb.2017.01.070

~status of neutrino oscillations 2017

P.F. de Salas et al,
http://arxiv.org/abs/arXiv:1708.01186

the nambers

parameter

best it £+ 1o

20 range

3o range

Am3; [107%eV?]

|Am3;| [L07%eV?] (NO)
|Am3;| [107%eV?] (10)

sin® #12/1071
O12/°

sin? 023/1071 (NO)
023 /°
sin? 023/1071 (10)
Oa3 /°

sin? #13/1072 (NO)
013/°
sin? #13/1072 (10)
ths/°

5/7 (NO)
5/°
5/ (10)
5/°

7.06+0.19

2.55+0.04
2.4940.04

51+0.18
3.21 70716

4 =+1.1
34‘!)_1‘0

; 0.20 a
4.307030

41.0x1.1

- +0.17 b
‘3’96—0,18

50.0£1.0

; = ~—+0.090
2.1:_]:_]_0‘075

414+0.18
8.4470 1%
2.14070 052

0.16
8.4170 17

0.31
1.407055
v = 56
252750

14 4+0.26
1.44770-3%

arn +47
2:)9 41

7.20 7.95

2.47 2.63
2.41 2.57

2.89 3.59
32.5 36.8

3.98 4.78 & 5.60
39.1 43.7 & 48.4
4.04 4.56 & 5.56
39.5 42.5 & 48.2

1.98 2.31
8.1 8.7
1.97 2.30
8.0 8.7

0.85 1.95
153 351
1.01 1.93
182 347

6.17
H1.8
6.25
52.2

7.05 8.14

2.43 2.67
2.37-2.61

2.73 3.79
31.5 38.0

3.84 6.35
38.3 52.8
3.88 6.38
38.5 53.0

1.89 2.39
7.9 8.9
1.89 2.39
8.9

:«J
o

0.00 2.00
0 360
0.00 0.17 & 0.79 2.00
0 31 & 142 360

local minimum in the second octant, at sin? flag 0,596 with .-"_\.)(2 = 2.08 with respect to the global minimum,

local minimm in the first octant, at sin? fa3—0.426 with .-'}.}{2 = 1.68 with respect to the global minimum lor [0



Are the B decay anomalies related to neutrino oscillations?

Sofiane M. Boucenna?, José W.F. Valle®, Avelino Vicente >¢*

Phys.Lett. B750 (2015) 367-371
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Fig. 1. The branching ratio of the decay B — Kep versus the CP violating phase &
in scenarios A and B. The bands are obtained by taking the leptonic mixing angles
within their 1o range w.r.t. the best-fit value (solid line) [26].
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] NEULHiNOS make the
Gtable again

http://dx.doi.org/10.1103/PhysRevD.92.075028

From Degrassi et al:
JHEP 1208 (2012) 098




theories Of NewEne ax
 EW bleaking benchmarks

¥ probe neutrino messengers

re-measure neutrino mixing angles ...

Higgs searches Bonilla et al http://dx.doi.org/10.1016/j.physletb.2016.03.037
http://dx.doi.org/10.1088/1367-2630/18/3/033033
http://dx.doi.org/10.1103/PhysRevD.91.113015 ...

v1=1000 GeV
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E Ma, Merle et al JHEP 1607 (2016) 013 SF':;QJI_ 2 12 3] 1
Hirsch et al JHEP01(2016)007 I(1)y * 0
Diaz et al http://dx.doi.org/10.1007/JHEP01(2016)007 —
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Matter-parity as a residual gauge symmetry: Probing a theory of
cosmological dark matter

Alexandre Alves?, Giorgio Arcadi®, PV. Dong€, Laura Duarte, Farinaldo S. Queiroz
José W.E. Valle ©

Phys.Lett. B772 (2017) 825-831
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http://prd.aps.org/abstract/PRD/v22/i9/p2227_1
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http://prd.aps.org/abstract/PRD/v22/i9/p2227_1
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LIGHTEST NEUTRALINO DECAYS: PROBING NUs @ LHC

/m 56(1) 7 ZOV@

Lightest neutralino decay
correlates with atm angle

Lightest neutralino decay length
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