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Majorana neulrinos @ low scale



123 Model
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Studied cases
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Experimental constraints
trom LEP (Light scalar)
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More details in, Phys.Rev. D91(2015) 11, 113015.
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Excluded by LEP

(DELPHI Collaboration),
Eur.Phys.J. C38, 1 (2004)



ExperimenTal constraints
trom the LHC
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Figure taken from, Technical Repoort ATLAS-CONF-2015-044, CERN, Geneva (2015).



ExperimenTal constraints
trom the LHC

@ bounds set by the search for a heavy Higgs in the decay
channels:

H->VV in the range (145—10001 GeV, JHEP1510(2015)144.
H =t in the range [(100—10001 GeV, JHEP 10 (2014) 160.

A=>Zh in the range (220—10001 GeV, Phys. Lett. B744 (2015) 163-183

® Doubly—charged:
Doubly—charged masses in
++ + g+ -
ATES17] The range (200—400) GeV are
excluded @ s« C,L.

Eur. Phys. J.C72(2012) 2244.

v,>10"° AW WS :



ConstrainT on (A)=v,

e From the p—parameter:
0=1.0004 =+ 0.00024 v,<7GeV
(Particle Data Group), Chin. Phys. C38, 090001 (2014

® From astrophysics (stellar cooling, y+e=>J+e ):
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Phys.Rev. D42, 293 (1990)
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Non—SM Higgs decays

@ Contribution to the invisible Higgs decays:
H~>JJ

H,>H H>4J (i#])

@ Contribution to the visible Higgs decays:
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vi=[100,2500] GeV, v3=107 GeV vi=[100,2500] GeV, v3=10" GeV
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See also, Eur. Phys. |. C 74 (2014) and JHEP 13
1411 (2014) 039.



Analysis ii)

v1=[100,2500] GeV, v3=10" GeV
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v1=[100,2500] GeV, v3=10" GeV v3=107 GeV
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The green region satisty:

o Scalar potential is bounded from below,

o All experimental constraints, including the Bounds on
searches of heavy scalars,
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Dirac neufrinos @ low scale
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J. Valle, CB,
ar XiV:1605,08362

122 Model
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Constraint on (®)=v,

@ No contribution to the pP—parameter 8 tree—level

@ From astrophysics (stellar cooling, yt+e=>D+e):
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Features of the model

e Invisible  Higgs decays connected 1o
neutrino mass generation,

e LNC in the neulrino sector. No vOBp

e Flavor model?

e Other interesting signal in  the Higgs
sector?

19



SUMMARY

e neutrino physics is a nice ‘portal to PBSM*

@ low scale

Thank you!
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BACKUP



123 Model
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123 Mode
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Theoretical constraint
(BFB condifions)

>0 B>0, Ay >0 A=By+ 2B\ >0,

A= B34+ 2081hat >0, A= Xy +0(=Xs)hs + 20/ \hag > 0, and

\/91)\1)\21+ )\g+9 \/_+92 " +f))q\/7+m>0

Eur.Phys.). C72, 2093 (2012) 24



ExperimenTal constraints
trom the LHC

= Higgs h(125): @8<MXX<1'2)

- bounds set by the search for a heavy Higgs in the decay
channels:

x H-VV in the range [145—10001 GeV,

x H=>TT in the range (100—10001 GeV,

x A>Zh in the range (220—10001 GeV,

- Doubly=charged:
Aiié(li Ii ,Wi Wi, WiHi, HiHi)
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SUM RULE

Sum rvules (like in the Typell seesaw model):

7\‘ 2
2 2 a2 a2 | AV,
mH+ mA++NmA mH+N 4
Because the smalless of the friplet's vev:
y 2 B N
my, —my, ~27x2v3=>Q1H3~mA/

The coupling of Hz to the SM is very small in both cases:
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Mzz

CASE Il : Heavies

v1=[100,2500] GeV, v3=10" GeV
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Experimental constraints
on v,

- From astrophysics (stellar
coc\imq,y+e->1+e)
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Other bounds on invisible decays

cMs:  BR(H = Inv)<0.58 . Eur. Phys. J. C 74 (2014) 2980.

Fitt: BR(H-1Inv)<0.39 , JHEP 1411 (2014) 039.
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Experimental constraints

on v,
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Am5, =252 <10 eV?

Am, =7.59"00 <10 eV~
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