Multi-charged TeV scale scalars in the framework of a radiative seesaw model
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Abstract

We are exploring the phenomenology of multi-charged scalars in the frame-

Total pair production at the LHC-13 TeV

Decay of tripply charged scalars

* Decay to same sign dileptons with a same charged W boson is among

work of a radiative neutrino mass generation model. In particularly, we are in-
terested in the collider signatures of this model at the LHC with /s = 13 TeV.
We have studied the production, decays and possible signatures of these multi-
charged scalars at the LHC experiment and suggested required luminosities to
discover them. Apart from the Drell-Yan pair production, we have also studied
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important decay channels of ¢°".

* Yukawa coupling f, also plays a vital role.
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photo-production of these particles.

Model

Symmetry Group: SUQ)cx SUR2); x U(1)y
Particle= |E™" k** CD% CD%

SUB)¢ ' 1 1 1 1
su2)p |1 1 2 2
U(l)y 2 2 3/25/2

Yukawa lagrangian:

Ly = mZﬁETEF + 5 Lar @ sr T

pL

a, P € 1,2,3 are generation indices.
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Scalar Potential:
V =uH" @)k~ + ' (H' @)k~ +
A(HT.CID%) (H'®* + c.c

2
2

Physical states after mixing of doubly charged Higgs bosons (after EWSB):

Ha++ = Oalq)g"l_ + Oa2®;+ + Oa3]C++

2 2
O,p is the mixing matrix.
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Neutrino Mass

1-loop Feynman Diagrams v-mass bound
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e Photo-production contributes significantly in total production cross-section.
* Ordering in values of 0 ,,;,, for H; " depends upon hyper-charges.

e For low mixing, H" = ¢; ", H; " =¢; " and Hy " = k™.
2 2

\
Decay of doubly charged scalars

e Parameters 1, (/' and A play vital role in decays of H ™’s through mixing.
* Decay to same sign dileptons is among important decay channels of H, *’s.
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Multi-lepton signal search

*pp — P, </)‘;, — 4lepton + Hy
e where ¢; is the lighest among all scalars and fermion.
* b, and ¢y € ¢°F, o, H*, Hy ™.

* These are the results for 4-lepton + missing transverse en-
ergy signal search.
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