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Comgosi&emess,
and the Higqs bosown

QCD kem pto&e:

o Goldstones include the
Llongitudinal d.of. of W and
2

s T Pwms

o the Higgs is a Easeu.do-—
Goldstone (FNGB)
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The hot potato: fLavour!
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Still, for the top, one
would need:
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The ~CD approatk

&G, FSannino
Define a confining gauge group (GTC)  1402.0233

Add in N fermions charged under the confining
group &TC

Assign SM guantum numbers to the fermions (thus
Frovidw\g embedding in the global Sjmme&rj)

Couple them to SM fermions

Cruides EFT cownskruction!

Lakkice results can be used!’



The new Mininmal is
non=—muinimal
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Where can Light states
come from?

o The spin-1 resonances expec&ed to be heavy
and difficult to see!

o The (minimal) cosebs contain wmore scalars
than the Higgs: opportunity for Light states!

o The uv\cleri.viv\g theory can give us hints of
the properties of the light states.



iji;aai. to Pmpar%&\er
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top partners?



Predicting di-boson
resonances

More precisely, the global symmetries are:

EW states  QCD-coloured!

WZW termw:
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Coefficients depend
on the umderi.vims dvmamif:s!

SU(Ng) x SU(Ny) x U(1)g x U(L),

Anomalous U(1) -> heavv 77’

Orthogonal U(1) -> pNGB @

Decays and Fracﬁua&iom
ov\bj via WZW annomatv‘



Model z.o-oi.ogv

Restrictions Non Conforinel |[Model Name
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Ubiqu&ous colour octek

In all wmodels there is a FNGB colour-octet!
(This is true in general)

The anomaly generated coupling to gluons,
but also gA (and 92)
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Ub&qu&ous colour octek

YR conkrib. wikth A Iyer and A.Deandrea
Pairs reconsktructed bfj using angular sepo\rc\&mw

Fair reconstruction efficiency.

Hr » 8§00 CreV

TABLE I: Pair production efficiencies for signal and background.



Di-bosons from the singlets

Be.tjaav, &.C,, Cali, Ferretti, Flacke,

o The Fuao SE‘”MSLQES ME,X' Parolini, Serodic 161006591
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M3 (cosCay, — sin ay)?

fermion masses anomaly

o Couplings bo Eops are thevitable!




Bounds on § for M6

with H.Serodio, G.Ferretli, TFlacke
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Bounds on § for M6

with H.Serodio, G.Ferretli, TFlacke

H .S&dm’s
balle bhis
afternoon!




Bounds on § for MS

with H.Serodio, G.Ferretli, TFlacke

Different
colour scale:
sorrj!

— 103
-
o
O,
> Similar bounds ko okbher
~ model.

Bounds often higher than P

EWPT constraints! P = P T s




E W F:*NG—Bs

Work in progress with
AAgqugliaro, ADeandrea, S.de Curtis

Spectrum of an SU(8)/S0(8) model: £ ~ 2.4 TeV

6=0.1, Neutral 6=0.1, Charged

Its a composite Georgi-Machacek Model, but with peculiar
spectra and properties.
No coupling to top/bottom, only to gauge boson via anomalies.



Opportunit for new
searches:

o Producktion via %opmpmﬁmer ciet*avs!

NBizot, &GC, T.Flacke
l¥o3,00021
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Cownclusions and oublook

o UV completions indicake heavy
resonances (several TeV): HE-LHC!

o Non-minimal cosel is Ehe new minimal!
Additional “Light” scalars to be studied!

o UL pPNGB (di-bosons), coloured pNGBs (gluon
pho&o-m), EW pNGBs (W photon, e i)

o New final stakes for top-parthner searches
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The ~CD approack

o The symmetry breaking patterin determined by the
irrep of the underlying fermions!

o The minimal case of SU(4)/5p(4)’
Rre is real: Ge = SU(N,) ("7 ) SU(Ny) — SO(Ny)
pseudo-real: Gr = SU(2N,) <¢Z¢]> SU((2N,y) — Sp(2Ny)

campi&x: Grr = SU(N¢)2 <?7DZ@D]> SU(Nw)Q — SU(Nw)



Mod@ind@.pév\d@y& resulks

Pseudo-Real Real SU(4)/Sp(4) x SU(6)/SO(6)

The EFT is the same!
Numerical value of couplings:

0 1.3 0 0.40

—4.3(=2.7) —0.535(—2.4) 2.1(0.26)|—0.068(—0.30) 0.18(0.18)

1.3(3.6) 58(1.3)  8.5(4.0)| 0.73(0.16)  0.18(0.18)
0 1.3 0 0.18
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