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BEH-boson was discovered at LHC in 2012.

The next steps to check the scalar sector of the Standard Model (SM) are

o Measurement of the coupling constants of the h-boson with other SM particles
(tt, WW, ZZ,bb, 77, ...) with better accuracy
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4

Discovering 2h production
(see talks from N. Styles and P. Meridiani)
Cross section in SM ¢ = 20 fb
(taking into account radiative corrections, o =~ 40 fb)
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Discovering 2h production
(see talks from N. Styles and P. Meridiani)
Cross section in SM ¢ ~ 20 fb
(taking into account radiative corrections, o =~ 40 fb)
I
Large integrated luminosity is required so 2h production will not be found in the
nearest future at LHC
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BEH-boson was discovered at LHC in 2012.

The next steps to check the scalar sector of the Standard Model (SM) are

o Measurement of the coupling constants of the h-boson with other SM particles
(tt, WW, ZZ,bb, 77, ...) with better accuracy

@ measurement of the self-coupling which determines the shape of h potential

4

Discovering 2h production
(see talks from N. Styles and P. Meridiani)
Cross section in SM ¢ ~ 20 fb
(taking into account radiative corrections, o =~ 40 fb)
3
Large integrated luminosity is required so 2h production will not be found in the
nearest future at LHC, if there is no New Physics.
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See-saw type I
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Neutrino mass matrix M;; = vaYaij, and two scenarios are possible:

Ya is large, va is small

Mode A® — v dominates in A° decays
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Ma > 400 GeV according to LHC data
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Ya is small, va is large
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va =5 GeV, Mg = 300 GeV

sin® a & [(2va/v) / (1 — MZ/ME)]* ~ 24107

gluon fusion
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vector boson fusion
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o(pp — H + X) x Br(H — hh) ~ 20 fb
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Georgi-Machacek model
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Georgi-Machacek model

o0 ot 1 v 0
o-fo W w5l
50 gt 5ttt L fva 0 0
X=16 & 1, (X)=—10 wa 0
L V210 0 wa
March 19, 2015 7/9

S.1. Godunov 2h production with isotriplet scalars



Georgi-Machacek model
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X=16 & 1, (X)=—10 wa 0
L V210 0 wa
M‘%V = %(02 +4U2A)7 - My (Mw)
Mz = L (v’ +40}), My Mz ) s

S.1. Godunov 2h production with isotriplet scalars March 19, 2015 7/9



Georgi-Machacek model

h coupling constants:
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The value va = 50 GeV is not excluded!
oclpp— H+ X)~25pb
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Georgi-Machacek model

h coupling constants:

Q

Ky 143 (% 2
Kf &~ 1—(”

2
o Br —1+O( )
osm  Brsm v2

The value va = 50 GeV is not excluded!
oclpp— H+ X)~25pb

Br (H — hh) =~ 98% for Mg = 300 GeV,
so direct searches in H — ZZ mode do not lead to additional limits.

S.1. Godunov 2h production with isotriplet scalars March 19, 2015 8/9



Conclusions

@ Introduction of the isotriplet with hypercharge YA = 2 increases the 2h cross section
by the value which is comparable with that in SM.

o In Georgi-Machacek model custodial symmetry is preserved so the limits on model
parameters are much weaker and it is possible to significantly enhance the
production of new scalar H.
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