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Comgosi&e Higqs : Introduction

* Higgs : composite bound state of a
strongly interacting sector

Emerges as a pNGB

* Motivations: Hierarchy [arobi.em

(Non-SUSY alternative)
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Cem[z.?os&e Higqs : Introduction

. . SM gavge bosons
Higqgs : composite bound state of a fevmions

strongly interacting sector

Emerges as a pNGB

Motivations: Hierarchy erobi.em

(Non-SUSY alternative)

Minimal realizabion (MCHM) :
So(s) / so(4)

Partial compositeness paradigm: heavier

qu&rws are more c:omposi&e SbrangLg cotpLed
iggs sector

|ISM) = cos f|elem) + sin 6|comp)
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Strongly Interacting Light Higgs (SILH)
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S&romatj Interacting Ligh& Higqs (SILH)
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Modified Higgs Couplings in MCHM
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Modified Higgs Couplings in MCHM

1 H'H

Confronting LHC data (7% TeV + 13TeV)
* hVV :uniquely determined bv Run 1 + Run 2
composite scale (£) | "

ghvv v?
gifx]yv f?

* Yukoawa : model dependent
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Bevomd MCHM...

* Additional scalar pNGBs can exist : dark matter
candidate / fine-tuning / collider phenomenology
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Bevomd MCHM...

* Additional scalar pNGBs can exist : dark matter
candidate / fine-tuning / collider phenomenology

Examptes:
* Doublet + Singlet : SO(&)/50(8)

« 2HDM : SO(&)/S0(4)IxS0(2)
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Bevomd MCHM...

« Additional scalar PNGBs can exist : dark wmatter
candidate / fine-tuning / collider phenomenology

Examples: SILH deswi.p&mw
* Doublet + Singlet : SO(&)/50(8) * Doublet + Singlet : Chala et al.
170310624
« 2HDM : SO(&)/50(4IxS0(2) * 2HDM : Karmalkar et al.

1707.00716

+ Doublet + Triplet : SU(S)/50(5) ‘@ * Triplet ; ot yet done.
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Nexb-to-minimal : SO(&)/50(8) Case
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Next-to-minimal : SO(&)/S0(8) Case
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Bc::vubi.@.% + TT‘EF‘LE& : Georgi-Machacelk model

Cuskodial symmetry pro&ea&eo{ b? scalar po&ev&mi. ol bree level
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"Doubi.@.& + TT‘EF‘LEE : Georgi-Machacelk model

Cuskodial symmetry Prc&ea&ed b? scalar po&ev&mi. ol bree level

SU(2), x SU(2), — SU(2)y, VEVS:
(2,2) > 1@ 3 -~ . ~
ol = S
(3,3) > 1l®305 V2 e
tan B = 2/ 2
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(G YEs

Tou scenario : dimension-§ operakors i Yukawa sector ovxi
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125 GreV Hiqqs ab LHC

“ 9 N
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Charged Higqs
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Talke home...

Composite Higgs: interesting non-sUsY alterhative to address
hierarchy problem

Experimental consequences: new colored particles,
modifications it Higqs couplings

Higher dimensional operators capture nonlinearity of pNGBs
(e.9. SILH framework)

MCHM: WV modifications universal, hff depends on reps.

Next-to-minimal: additional modifications due ko neutral
scalar mixing, constrained by LHC data

Triplet extended models (e.9. GM model): significant impact of
dimension-§ operators, constraints from flavour physics
observables on charged Higqs sector

Future direction: Full SILH desarip&éc:—u of ErE,F.'LeE Higgs models
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