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Extensions of the Standard Model

@ Georgi-Machacek model
An additional complex scalar triplet with Y =1 and
one real SU(2), triplet with Y = 0.

@ Left Right Symmetric Model (LRSM)
Extended gauge group: SU(2)r x SU(2), x U(1)g_.
In the most popular version for breaking the symmetry
two additional triplets are introduced.

@ Higgs Triplet Model (HTM)
One additional triplet
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Extensions of the Standard Model

HTM MLRSM
Type Il See-Saw | Three heavy neutrinos
SU(2)r x SU(2) x U(1)g—1
Wi, W, 21, 25, v
h, Hy, Hy, H3, A1, Ay
HELH

SU(2) x U(1)

h H,A H* H**
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HTM - Lagrangian

V=—m3 (®10) + M?Tr (ATA) + {1 (®TicoAT®) + hc.
+2 (010) 4+ Ay (#T0) Tr (ATA) + X, {Tr (ATA) )}

I [(ATA)z] + 2 (PTAATD)

Ey:%fég/Lg—CfliagALg/ + h.c.

1 = v
Ly =500 75 furve
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1
H**

f=

Vi

* T
PMNS DV VPMNS

D, = 1 diag{my, mp, m3}

Neutrino parameters

Vt S ﬁ// S 912, (923, 913, 5CP

my, mp, ms




fir coupling and parameter’s constraints

e 1077 < fir < VAT thep-ex/0309076]

@ Vi v 1 Gev [Phys.Rev

. D21 (Mar, 1980) 1404-1409], [arXiv:0712.4053]

M2 14 2%
p=-— = ° = 1.00040 + 0.00024

M3 costyw 14+ 4%

Z m; <2eV

- Tritium decay troa
Z m; < 0.23 eV - astrophysics rarxiv:1303.5076]
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Neutrino oscillation data

Normal hierarchy Inverted hierarchy
Best fit: o ‘ bfp£20 Best fit: o ‘ bfpt20
.2 +0.012 . +0.012 .
sin? 015 0.306 0o 0.282 + 0.330 0.306 oS 0.282 + 0.330
22 +0.027 . +0.020 .
sin? 03 0.441 e 0.399 = 0.495 0.587 B 0.539 + 0.627
22 +0.00075 . +0.00076 .
sin? 013 0.02166 | FOO00° | 0.02016 + 0.02316 0.02179 | +O00076 | 0.02027 < 0.02331
5cpl°] 261 i 143 =+ 363 277 e 185 =+ 357
Amdy 750 10.19 7.16 + 7.88 7.50 +0.19 7.16 + 7.88
10—5eV2 : —0.17 B : —0.17 B
o 2,524 +0.039 2.445 = 2.602 2514 1o.038 2506 < -2.438
10=3eV2 +2. ~0.040 445 <+ 2. -2 Z0.041 -2.596 = -2.
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@ High energy:

e Bhabha scattering: f2 < 6.0 x 107°M++

[Phys.Rev.

D40 (1989) 1521] , [hep-ph/0304069]
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@ Low energy:

e (g —2), contribution:

@ /i to e conversion: =

‘J\H\Lm ‘\,\H\»'mu
A =N
. N . N
L L
) LGl i+ a) o)
"
T T
\

e Radiative LFV decays:

o LFV three body decays :
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Experimental constraints

° (g—2)u

Da(muong—2) = (29.3£9.0)

@ [ tO € (for A
BR(uN — eN*)
@ Radiative LFV decays
BR(p — e7)
BR(T — ev)
BR(T — uv)
@ LFV three body decays
BR(T — uv)
BR(7 — 3p)
[arXiv:1512.03581] , BR(T — ep™u™)

[Nucl. Phys. B299 (1988) 1-61 BR(p — 3e)
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8TeV ——

<400

MLRSM

[arXiv:1311.4144]

14 TeV (pp — Hi* Hy + H3*
8TeV (pp — Hi* Hy + H

14 TeV (pp— H
14 TeV (pp— H5*
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Luminosity 25/, /s = 14 TeV
HTM
My+s SM MLRSM NH IH
a1=0as=0 | a;=0,a2=% | a1 =0,a2=0 | a1 =0, ap =
400 2.9 30 7.3 2.6 33
600 4.4 1.0 0.4

20
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Summary

@ For #13 # 0 the strongest limit on v; comes from the
i — 3e LFV process

@ T channel contribution to the H** pair production
in lepton colliders is negligible due to the low energy
constraints

@ Heavy gauge bosons (RH currents) do not influence
the total number of event for the 4-lepton signal in
hadron colliders

@ H** pair production in colliders gives possibility for
clean BSM 4l signals
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Thank you for your
attention

mkordiaczynska@us.edu.pl
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