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Introduction - SW field content?

Group representations and charges

of the fermions and scalars
New in the model:
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New terms in the Lagrangian

o Gauge sector:
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@ Scalar sector:
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@ Neutrino sector:
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New parameters

e Gauge sector: kinetic mixing and new gauge coupling or mixing
angle between neutral gauge bosons and Z’ mass.

| o= 0. |

@ Scalar sector: scalar quartic couplings or mixing angle between
the scalar fields and new scalar mass and portal coupling or ratio
of VEVs.

(Ags Ay, A) <= (65, My, X or tan 3 = %)

e Neutrino sector: sterile neutrino masses or their Yukawa couplings

My; = Yz
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Search results from colliders

o HiggsBounds® is an excellent

8 ' ' ' tool

e Stringent constraints on
Mg — | sin 64| plane for the
y: singlet scalar extension.” New

channels in the SWSM:
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Need for some data from decay channels

o In a global scan it would be useful to have x> values at least for
some relevant channels
e For a heavy new scalar it is

e For a light Z’ boson and sterile neutrinos it is

[ h — invisible ]

o At LO, the partial width for the new channels are

-
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What else can we use in a global scan?

In the SM at tree level one has p = 1.

The p parameter is already corrected at the tree level:

M2, 1 M2,
P=aze T 1re e\ Tz )
Z-w Z

where (€, g,) and 7(g,, tan 5) and Mz (k,7), Mz (K, T).
This gives a good constraint on the new gauge sector parameters.

This means, that d My receives tree level corrections from the
extended gauge sector. What is the interplay of these tree level
corrections and the loop corrections from the new scalar s?
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What else can we use in a global scan?

A e Electroweak precision

' : observables. Especially d My,
(green curve: 1-loop d My
from the extended scalar
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e The superweak extension adds to the (i) gauge sector, (ii) scalar
sector and (iii) neutrinos

e Six new parameters: (Mg, 0., M, 0,,tan 5, My ;)

o Introduces new decay channels to the Higgs-boson

o To include limits from collider searches, we need x> values from at
least some search channels

e Combine limits for direct searches with EWPO (W-boson mass
shift and Higgs-boson decay width are especially interesting)
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