Search for heavy Higgs bosons from a g2HDM
in multilepton plus b-jets final states in pp

collisions at 13 TeV with the ATLAS detector

Merve Nazlim Agaras on behalf of the ATLAS collaboration | ICHEP 2022

Introduction

general 2HDM: including off-diagonal Yukawa couplings for the second doublet in the alignment limit while dropping discrete
symmetry (Z,) which will allow for FCNH
e Extra sub-TeV Higgs bosons (H°, A% with extra Yukawa couplings: p;, Prys Prc

e Satisfy existing experimental constraints (Higgs coupling measurements, flavour physics, etc.), and can address several
shortcomings of the SM: electroweak baryogenesis, strong CP problem, flavour problem, etc

* Production modes with tH and t¢H and resulting processes sstt,ttq, ttt,tttq, tttt are studied
* Final states with multiple leptons (2£SS, 37, 4¢) and b-jets studied (expect lepton charge asymmetry)
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e tfH-multilepton 80 fh~! CONF note observed odd data features as a function
of total charge of the SS lepton pair and the b-jet multiplicity

* SM-dedicated 4tops measurement: signal strength of 2.02‘86 and asymmetric
tt W-like Njet tension

e Could this be explained by leakage of charge asymmetric ttq and ttt processes

1 in 4tops selections?

EOL:WW%M%///////% e The charge and b-jet multiplicity asymmetric tension can be due to tH (ttq or ttt)
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e Signal regions : split: [++/- -] x [DNNCAT]
e Split according to number of leptons, total lepton charge, and a Data/MC comparison from \ N
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e A second DNN is trained in a distance correlation (disCo) accept conversion
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approach in each CAT to discriminate the signal from the
backgrounds (DN NSB)
* Simultaneous profile likelihood fit of CRs+SRs
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