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objects ot the LHC

G.Cacclapaglia
with HSerodio, G.Ferretti, T.Flacke

RO1¥/07/06 @ Seoul
ICHE?PROLlY

e

Ny

o o Labex
4‘? UNIV=RSITZ D= LYON
allO J



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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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‘
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Light scalar menu

Light singlet pseudo-scalar

Additional EW scalars from non-minimal

coseks
Work in progress with
AAqugliaro, A.Deandrea, S.de Curtis

Coloured octet (ubiqué&ous), sextet and Eript&

G .C., HCal, A.Deandrea, TFlacke, SILee, A Parolini,
1607.022% 3

Dark Makter?

G.C., YWu, T.Ma, B.Zhang, 1703,06903
&.C, CLal, HZhang, 1¥08.07619
&.C, T Mo, YW, in prep.



Di-bosons from the singlets

v d X ‘ | Betvaev, &.C., Cal, Ferretti, Flaciee,
o Couplings to tops are inevitable! Parolini, Serodic 1616.06591
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o Effective descriptions (but couplings are CALCULABLE)
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Di-bosons from the singlets

The pseudo-scalars are produced via gluon fusion:

+ Ecw[p La—ops

tl?, bb via partial compositeness

qq, I via bi-linear couplings (effective Yukawas)

gg, VV via WZW anomalies (and top i.oops)

Zh via %OF: i.m:}ps



Bounds on § for M6

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

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

with H.Serodio, G.Ferretli, TFlacke

Different
colour scale:
sorrj!

-
—
N

Similar bounds to obther
model,

Bounds often higher than
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Low mass region

& .C., HSerddio, G.Ferretti, T.Flacke
171011142

We propose a hew search for boosted di-taus:

M6 MS
ves @300/fb A, >0 cavs @300/fb A., > 0
We QM.GJ.:}SQ L&FEOMEC . @3000/fb A, > 0 - @3000/fb A., >0
@300/fb A,, > .2 @300/fb A,, > .2
de_cavs: y\ov\mﬁsaiqﬁe_d @3000/fb A,, > .2 @3000/fb A,, > .2

e—mu Fmi,rs.

Semi--iepEov\LC channel
also promising.

LHCh di-muon
search close
to BSM Higgs width
bound.




Opportunit for new
searches:

o Producktion via Eopmparﬁmer decays!

NBilzot, &C, TFlacke
lx¥o3 00021
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Cownclusions and oublook

o UV completions indicate heavy
resohances (several TeV): HE-LHC and
~CC

o Nown-minimal coseb s Ehe new minimal!
Additional “Light” scalars to be studied!

o U1 pPNGB (di-bosons), coloured PNGBs (gluon
pho&om), EW pNG-Bs (W pho&om, o)

o New final stakes for top-parthner searches
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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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fermion masses anomaly

o Couplings bo Eops are thevitable!




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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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.



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

Worlke progress wikh A.I'jﬁ‘l‘ and A.Deandrea

Pairs reconstructed bfj using angular separation.

Fair reconstruction efficiency.

Hr » 8§00 CreV

TABLE I: Pair production efficiencies for signal and background.



