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   Z2  PARITY

HIGGS PORTAL  
DIRECT DETECTION

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

more possibilities
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Sneutrino-like LSP

                                                             doubly  suppressed decays
                                                             

 chosen to fit neutrino osc. data
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susy inverse seesaw … 
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BIG
BANG 

 a most ubiquitous particle in the Universe 

 neutrinos may explain WDM or CDM
through an emergent theory …

● SSB consistency, new higgses, new decay modes
● unification without GUT embedding
● new gauge boson & fermion messengers @ LHC
● non-unitarity => new CPV in neutrino oscillations
● LFV mainly at HE colliders 
● LFV/CPV unsupressed by neutrino mass
● LNV either short or long-range
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● Discover neutrino messengers

● Re-measure neutrino mixing angles

● Probe e-weak breaking e.g. Higgs decays



Joshipura & J.V. 

Nucl.Phys. B397 (1993) 105-122 

Higgs searches 2016         Bonilla Fonseca & J.V. 

                                                  Phys.Lett. B756 (2016) 345-349  ...



 Neutrinos &Invisible Higgs 
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L and B conserved : no proton decay, no RPV …

                                                                            neutron-antineutron oscillations  from exotic instantons

http://arxiv.org/abs/arXiv:1608.05334

No conventional GUT embedding : 

string completion Quiver setup

10.1016/j.physletb.2016.06.015



Predicting neutrino mixingPredicting neutrino mixing
from residual CP symmetriesfrom residual CP symmetries







a near miss ...

The physics responsible for gauge coupling 
unification may also induce neutrino masses

What makes the gauge couplings unify? SUSY-GUT 
                                     But … p decay, super-particles ...                                                              

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

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