<R

Istituto Nazionale di Fisica Nucleare

ATLAS

EXPERIMENT

Istituto Nazionale FlS/ca Nucle azione di Bologna
on behalf of the ATLAS Collaboration


mailto:Antonio.sidoti@bo.infn.it

Searches of Exotic decays of SM Higgs:

Decays in BSM particles (Motivated by DM)

Only Prompt Signatures. Displaced decays
in Simone’s talk on Thursday
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arXiv: 2212.09649
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Higgs boson as portal with Dark Sector
ZH Production - Final state: ee/uyu+ photon + £
Main background: Z+y and Z+jets. Irreducible background VVy
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BDT to increase signal vs Background discrimination
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https://arxiv.org/abs/2212.09649

SM Higgs boson produced via ZH -

JHEP 01 (2022) 063
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https://link.springer.com/article/10.1007/JHEP01(2022)063

Phys Rev D 105 (2022) 012006
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l H .~ X(X/Z) - 4 leptons

Events/0.5 GeV

/
X HJ‘/::J.

Three analysis channels:

JHEP 03 (2022) 041
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https://link.springer.com/article/10.1007/JHEP03(2022)041

JHEP 03 (2022) 041

H_ - X(X/Z) - 4 leptons
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Decays in BSM particles
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https://arxiv.org/abs/2301.10731

l HBSM_) YY (High MaSS) PLB 822 (2021) 136651

Search for yy resonance with M _.,,.>160 GeV. Spin-0 independent search (NWAand LW upto I ../
M.,,=10%)

BSM

Background template: yy (from MC) +yj (+])) (data driven)
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https://www.sciencedirect.com/science/article/pii/S0370269321005918?via=ihub

arXiv: 2211.04172

l H...,~ YY (Low Mass)

Low mass 10GeV<M <70GeV

HBSM

Background template: yy (from MC) +yj (+jj)(data driven)

Gap in at low masses in yy resonant : )
— analytical function

searches arXiv: 1702.02152
— Poorly explored region
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l t- HBSMq with HBSM_)bb arXiv 2301.03902

Look for H_,, scalar decaying in H_,,— bb in ttbar production

process.

Two options t - uH_,,, and t- cH
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https://arxiv.org/abs/2301.03902

arXiv 2211.01136
l ttHBSM - tttt Search in multileptonic final states (2 2) separate 4 tops (SM)

lep Same Sign + 3 leptons) from ttA - 4 tops
BDT applied in two steps: (parameterized BDT)
1) to separate 4 tops (SM) from SM

background (ttW, ttZ,...)

9
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https://arxiv.org/abs/2211.01136
https://doi.org/10.1140/epjc/s10052-020-08509-3
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— Only coupling with top quarks — Focusing on benchmarks with
PPy P70 (tensions in the 4 tops and ttW measurement)

Final states — 2 same sign top, 3 tops, 4 tops
Analysis channels: 2 lepton SS, 3 leptons and 4 leptons

After lepton multiplicity categorization
DNN applied in two steps:
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2) increase in each category S/B
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-039/

l Summary

» Many results in exotic Higgs decays and BSM Higgs searches

» There is still room for exotic decays of SM Boson Higgs - SM Higgs boson a
portal for BSM sectors (Dark sector, ...). Different ways to look for new Higgs
bosons decays

» Additional Higgs bosons well motivated by theoretical arguments.

» Still room for uncovered final states to be studied with Run2 and new Run3 data

» Some intriguing discrepancies to be followed up in Run3
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B Ho Invisible

Combined measurements:
© VBF topology + B_
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arXiv: 2212.09649
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l H...,~ YY (Low Mass)~
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