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The Model

 The model is based on the SM gauge
symmetry with an extended Higgs sector
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Scalar Potential :
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Yukawa interactions :
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and “LLT” i1s not allowed Iin the model as our
assumption.



Structure of Scalars
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o After symmetry breaking we have one SM-like
Higgs , one pseudo-scalar , one single-charged

scalar ,and two double-charged scalars

doubly charged scalars :
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One of the mass of doubly charged scalar will
saturate at 700 GeV. It makes it to be well
within reach of the LHC.
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Neutrino Mass Generartion
* The neutrino mass will generate in two loop level

e We find
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we generically obtain neutrino at O(eV) scale In
terms of parameters Y_, , and they are normal
helrarchy structure.

Constraintson Y, :

--- By using (¢ -e conversion , Bhabha scattering ,

rare 1 , T decays, radiative flavor violating decays,
and neutrino oscillation



Results :
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radiative Havor violating decays
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Neutrinoless double-beta decay

* Besides the Majorana induced Oy /5 /5 decay , we
also have extra process
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We find
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 The smallness of this ratio Is due to the fact that
In our model , m_, IS suppressed not only by a
two-loop factor , It is also suppressed by the
helicity flip factor (m_/M,,)? .

o If it does the case, 0y S B of nuclel will be due
to the existence of doubly charged Higgs at the
electroweak scale. This can be tested in LHC.



LHC Signature

* As argued before , If not both , at least one of

the doubly charged Higgs is well within the
reach of the LHC

* The two processes of P** production Is
looking —

W-fusion ~ the same diagramasOv B S
and

Drell-Yan annihilation

g — ", LY — PfrJ’Pl__ (g = u,d)



The relevant gauge-Higgs couplings are
2
r T g —_—— T T
H-';F H-'“:FPI:I:I: : E vr c5 Py H-'JH-' B 4 hee.
A, PP i2eA, OPFTPI ™ + h.e.
7, PHtp— . ;_f: (1 —252,)c2 — 253,52] Z, OPT+ P~ + hee.
W PTPI tigeosd WET[(0, P 7 )PY — PL (0, Pt + hee.

a (fh]
=

=
20 ¢
10 ¢

g [

2 i "-..-.___.------.-- -

e SN -,

- - - e My, (GeV)
200 300 4010 SO0 &00




 Decays of doubly charged Higgs
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Conclusion

 The model of neutrino mass generation is
presented , the structure of neutrino mass Is
hierarchy.

* Atleast one EW scale doubly charged Higgs
exist , the model can be testable.

 The same mechanism of neutrino mass also
gives0y B S5, and it is the dominant over
Majorana mass contribution.

« Parameters constraints are studied.
 Doubly charged Higgs search in LHC is studied.



