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Consistent global picture  

P.F. de Salas et al, PLB782 (2018) 633
https://globalfit.astroparticles.es/
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LOW-SCALE SEESAW     
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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            flavor structure

3                  EWSBEWSB

https://doi.org/10.1016/j.physletb.2018.06.019
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T Adams et al
1903.04497

http://prd.aps.org/abstract/PRD/v22/i9/p2227_1
http://prd.aps.org/abstract/PRD/v25/i3/p774_1
http://prd.aps.org/abstract/PRD/v22/i9/p2227_1
http://prd.aps.org/abstract/PRD/v25/i3/p774_1
file:///home/jv/Dropbox/Public/age/travel/2019/red-lhc/
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T Adams et al
1903.04497

produce neutrino messengers … if light enough 
measure decay vertices 
decay pattern 

new Higgs signatures since new Higgs couple to neutrinos



Sensitivity to NHL coupling parameter as a function of the NHL mass 
from leptonic final states.   
versus  weak universality constraint 
for tau type NHL neglecting family mixing.

Pre-LEP days                   Dittmar et al Nuclear Physics B332 (1990) 1-19
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Deppisch, Dev, Pilaftsis

CMS Phys.Rev.Lett. 119 (2017) no.22, 221802

CMS Phys.Rev.Lett. 120 (2018) no.22, 221801  
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Lightest neutralino decay length

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

SUSY-MEDIATED NEUTRINO MASS 
squark & gluino produced in pp  
their cascade decays do not end up with LSP       

Lightest neutralino decay 
correlates with atm angle

Masiero & Valle, PLB251 (1990) 273
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measurement of neutrino mass measurement of neutrino angles
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Phys.Rev. D86 (2012) 055006 & New J.Phys. 17 (2015) 075019 Phys.Rev. D89 (2014) 051302

LFV just at 
high energies?

ATLAS JHEP 1901 (2019) 016



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

Boucenna, Morisi, JV Phys.Rev. D90 (2014) 013005

gauge origin of neutrino mass 

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

Deppisch et al Phys.Lett. B762 (2016) 432

new road to unifiction

# families = # colours
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neutrinos lie at the center of neutrinos lie at the center of particle physicsparticle physics , e.g , e.g 

● flavor problemflavor problem
● EWSBEWSB

take home message: go for detecting messengers with DVtake home message: go for detecting messengers with DV
                                                                        & measuring angles @ high energies& measuring angles @ high energies

neutrinos lie at the center of cosmology, e.g.neutrinos lie at the center of cosmology, e.g.

●   dark matterdark matter
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.86.075001
http://dx.doi.org/10.1016/0370-2693(90)90935-Y


Golden Q-L 
unification Morisi et al            Phys.Rev. D88 (2013) 036001

King et al    Phys. Lett. B 724 (2013) 68 

Bonilla et al      Phys.Lett. B742 (2015) 99 

Morisi et al                    Phys.Rev. D84 (2011) 036003 

Phys.Rev.D98 (2018) 095008Reig, Valle & Wilczek    

understanding of CKM    



Phys.Lett. B750 (2015) 367-371
 

Phys.Rev. D98 (2018) 095002

https://doi.org/10.1103/PhysRevD.86.055006
https://doi.org/10.1103/PhysRevD.89.051302


From Degrassi et al: JHEP 1208 (2012) 098From Degrassi et al: JHEP 1208 (2012) 098

Phys.Rev. D92 (2015)  075028

                                                                                Phys.Lett. B756 (2016) 345-349

                                                                         New J. Phys. 18 (2016) 033033 

                                                                         Phys.Rev. D91 (2015) 113015   

Higgs searches  Bonilla et al  

back



LSP is SNEUTRINO-like
instead of neutralino ..

Arina et al   PRL101 (2008) 161802
Bazzocchi et al PRD81 (2010) 051701

 

If neutrinos get mass  
from SUSY inverse seesaw  
spectrum can change so … 

De Romeri, Patel, Valle  arXiv:1808.01453

http://dx.doi.org/10.1103/PhysRevD.22.738
http://inspirehep.net/record/1295506
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.91.031702
http://ac.els-cdn.com/S0370269316305688/1-s2.0-S0370269316305688-main.pdf?_tid=44814f84-abe6-11e6-bab2-00000aab0f01&acdnat=1479291796_8b84fa14d4e2d2fe6e28683467db12ef


E Ma 2006 “cotscotogenic” 
Hirsch et al JHEP 1310 (2013) 149 
Merle et al JHEP 1607 (2016) 013 
Diaz et al JHEP 1708 (2017) 017

Phys.Lett. B762 (2016) 214-218



Phys.Rev. D97 (2018) 115032

Reig et al Phys.Lett.B790 (2019) 303-307  

De Luca, Mitridate, Redi, Smirnov, Strumia
Phys.Lett.B790 (2019) 303-307 



Alves et al   Phys.Lett. B772 (2017) 825–83
Dong et al   JHEP 1804 (2018) 143
Dong et al   Phys.Rev. D99 (2019) 055040

3-3-1-1 EW extension

file:///home/jv/Dropbox/Public/age/travel/2019/red-lhc/


  decaying Gravitino dark matterdecaying Gravitino dark matter     
decays  suppressed by Planck mass & smallness of m-nu

 chosen to fit neutrino osc. data

excluded by gamma 
line searches @

Egret & Fermi-LAT

relic abundance 

+ LHC searches

 Restrepo et al
 PRD85 (2012) 023523 LHCLHC

back

http://prd.aps.org/abstract/PRD/v88/i3/e036001
http://www.sciencedirect.com/science/article/pii/S0370269313004498
http://arxiv.org/abs/arXiv:1411.4883
http://arxiv.org/abs/arXiv:1805.08048
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