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Composite Higgs : Introduction

SM gauge bosons
+ fermions

Higgs : composite bound state of a
strongly wmteracting sector

Emerges as a pNGb

Motivations: Hierarchy problem
(Non-SUSY alternative)

Mirnimal realization ; SOC5) / SOCY)

Partial compositeness paradigm: eNGB Higgs sector
heavier quarks are more composite
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Higgs: oo Light to be composite 7

« Higgs mass scales as:
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Level Repulsion: improving fine-tuning

SM siﬂgLeb MGISS MD(IWS

2 2
m m
‘\ ( gh g” ) m% = m?m + m%m tan 0,4
2 m ITEI e el SRR i -
mo, nh nmn

Gavge Eigenstates { Mass Eigenstates
: _

(A e 2 2
/ | m7 = mp(c My, tan Onix

~ (125 GeV)?

SM doublet

Enlarge Ehe coset | 3mp SO(6) / SO5)

AB, G Bhattacharyya, T S Ray; 1703.080Ii i



Next—to-Minimal Model: SO6) / SOC5)
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« 5NGbs: X(z)= 7

« Two possible mivima :
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for top-partwners
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Modified Higgs Couplings : so(s) /so4) case
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S0(6)/S0(5) Case
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« LHC bounds on doublet-
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Singlet Phenomenology

« Non trividl couplings with gavuge bosons and 3
generation guarks
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. Large mass of 1

Production modes and decay
channels similar Lo Higgs,
wmodulo suppressions due to
Large mass, small couplings
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. New search topologies: 1 — hh, n — tt
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SUmmary

Higgs as a composite pNGB: address hierarchy problem

Minimal composite model : requires either Large fine-tuning or
Light top-partners

Next-to-minimdl case extends tEhe coset o SO(6)/S0(5) : Higgs
doublet + SM singlet scalar

DoublLet-singlet mixing can give d handLe to Eame fine-tuning
and accommodate heavier top-partners

Phemow\ev\oLogucaL consequences wclude modified I-hggs
couplings : LHC data provide constrants on composite scale,
doublet-singlet mixing
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Partial Compositeness Paradigm
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Yukawa Coupling

o« SM fermions : massive

afeer EWSH wL sin 07
A

« Interaction with Hggs

‘ via composite
resonances

« Top can be v
substantially wp  Sinbg
composite, whiLe other SEE
Llahb quPkS are Yukawa COUPLMQ X

mostLy elementary Yyp = g« SINOL SN Op
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Lagrangian and EWSDH Potential

» Gavge Contribution : similar Eo mirnimal model

1

L= 5P KHO((f) +
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» Fermion contribution (Eop-quark) :
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« C-W Potential for ,, and 1
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