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Relevant searches in ATLAS + CMS

 Only results with interpretations are presented
« ALTAS

« A-»Zh, PLB 744 (2015) 163-183 2HDM

« H-hh-bbbb, arXiv:1506.00285 2HDM

« SM Higgs couplings, ATLAS-CONF-2014-010
2HDM, EW singlet

. H:»>WZ, PRL 114, 231801 (2015) “LHCHXSWG-
2015-001 (2015.05.05)” Triplet

« CMS
« H->hh & A-»Zh PRD 90, 112013 2HDM
 A-Zh arxiv:1504.04710 2HDM
« H/A-Z A/H CMS-PAS-HIG-15-001 2HDM
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2HDM specification

In the context of the CP-conserving 2HDM

Yukawa coupling arrangements define four different
2HDM types: Type |, I, Lepton-specific, Flipped

Xsec is calculated with SusHi version 1.3.0 (ATLAS),
1.2.0 (CMS)

BRs calculated with 2ZHDMC version 1.6.4 and with
the assumption of m(A) = m(H) = m(H=*), m(h) = 125
GeV and m;,2 = m,2 tanf3/(1 + tanzf)

The width effects are taken into account, for
example, up to 5% of m(A) in A—»Zh and 15% of m(H)
in H-hh—-bbbb (ATLAS)

b-associated production is considered and
contributes in high tanf ,



ATLAS A-Zh

 Look for a CP-odd Higgs boson A decaying to Zh

Three channels including Z-ll,
hadronic and leptonic tau decays
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Two channels including
Z-vv/Ill with h-bb

oxBR(A—Zh)xBR(h— 1) [pb]

6xBR(A—Zh)xBR(h—s bb) [pb]
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ATLAS A-Zh Type Il 2HDM
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ATLAS H-hh-bbbb

 Look for a CP-even Higgs boson H decaying to hh—-bbbb

« Sensitive in high mass regime
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« Width effects are taken into account up to 15%*m(H) and more
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ATLAS H-hh—Dbbbb Type Il 2HDM
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ATLAS SM Higgs couplings

to be updated

* Indirect constraints on BSM physics via SM Higgs
coup
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ATLAS H*->WZ

« Search for a charged Higgs boson produced in the
VBF Mode with decay of Hxt-»WZ, W—-qgq and Z—ee/uu

 The data are compared with the Georgi-Machacek
Higgs trlplet model (GMHTM)
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CMS H/A-multilepton/diphoton

* Inclusively search final states with three or four
charged leptons and a resonant pair of photon + at
least one leptons, for H->hh or A—»Zh
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CMS A-Zh

* Look for CP-odd pseudoscalar A to Zh-llbb
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CMS H/A-Z A/H

e Search for HHA—Z A/H -=llbb or llTT

CMS Ppreliminary 19.8 o (8 TeV)

CMS preiimin 198" (8 Tev)
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Interpretations in ATLAS + CMS

« Various searches targeting extended scalars
were implemented in ATLAS and CMS with 7 and
3 TeV

* No significant excesses were found in data, while
Interpretations were performed trying to make
exclusions in 2HDM, additional electroweak
singlet and Georgi-Machacek Higgs Triplet Model

 Promising further searches are coming in 13TeV
and beyond
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2HDM A->Zh type | and I

* In the plane of tanb vs cos(b-a)
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2HDM A->Zh type Ill and IV

* In the plane of tanb vs cos(b-a)
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2HDM A->Zh type | and I

* In the plane of tanb vs mA
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2HDM A->Zh type Ill and IV

* In the plane of tanb vs mA
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2HDM interpretation - tanb vs cos(b-a)
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2HDM interpretation - tanb vs mH
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ATLAS SM Higgs couplings

« EW singlet parametrization

K+ %=1
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KIZ
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ATLAS-CONF-2013-027

ATLAS HWW/(ev LV ) https://atlas.web.cern.ch/Atlas/GROUPS/

PHYSICS/PAPERS/ATLAS-CONF-2013-027/
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https://atlas.web.cern.ch/Atlas/GROUPS/
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ATLAS SM H

« With the constraints from SM Higgs Coupling Measurements
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https://atlas.web.cern.ch/Atlas/GROUPS/

ATLAS SM H constraints

« With the constraints from SM Higgs Coupling Measurements
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CMS H/A-multilepton/diphoton
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CMS A-Zh
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CMS H/A-Z A/H (llTT, shape-based)
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