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in the lepton plus jets final state using 139 fb-1 of pp collisions
at \/s=13TeV with the ATLAS experiment at the LHC
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A new approach to estimate the number of QCD back-ground events in search for new > A Scan of ETS from 0 GeV to 60 GeV has been done in CR then we Extrapolate the
QCD estimation to Signal Region (SR)
» QCD multijets is suppressed in the signal region with the same fraction of about 39%
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systematic and statistical uncertainties must hence be estimated from data directly. The GeV . The resulting event yield in the SR is about 525.5 & 95.5

physics that produces resonances in the top-antitop mass spectrum at the LHC was

developed. Due to the challenges associated with modelling of this background, the

method makes use of two models which predict the correlation of two key search
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> New physics in the top sector may happen in production, N > Tightening the EMSS observable increases the search sensitivity at high mass.
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> Most of the new physics signals in the top sector will distort -
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» Many models predict resonances in production, for which a E > A Scan of ET"* + MWT fro_m 60 G?V to 110_ GeV has been done in CR then we
Extrapolate the QCD estimation to Signal Region (SR)

spectacular signature would be a peak in mtt R _ _ : _ _
» QCD multi-jets is suppressed in the signal region with the same fraction of about 53%

100

> tt — new scalars, ex: heavy Higgs 0 o
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» Lepton + jet channel is the most sensitive for the search of ttbar resonances. - ; : 2
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» The analysis considers two kinds of orthogonal topologies. ' .
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AKT10 Jet > Tightening the ET"SS + MWT observable increases the search sensitivity at high mass.

Conclusions

Low top pt High top pt
o _ _ _ _ _ » The Acceptance x Efficiency is not lost for the the high my when we go from :
> We consider in this work the bo.osted environment, on whlch.the top_-antltop system IS " E.’Fiss + MWT > 20 GeV and E?iss MWT > 60" to" E'Il‘.‘iss > 60 GeV and
highly energetic and the hadronic top decay products merge into a single large-radius Emiss + MWT > 110 "
L .
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» Exactly one muon with pt> 25 GeV matched to Single lepton trigger 9 2 MET>20(GeV), MET+MWT>60 (GeV) $
> EMiss> 20 GeV and EfMss + MWT > 60 GeV, 0 [
: X - MET>60(GeV), MET+MWT>110 (GeV)
> >1 largeR jets: pT > 300GeV, || < 2,m > 100GeV. g o0
> > 1 b-tagging track jet : (A¢(ljet,lept) > 2.3, AR(ljet, lept) > 1.5) g
» Background contribution to the analysis : SM tt, W-jets, Z+jets, Multijets, Single top g I _|J —
and Diboson <t z o H*H} fm ‘ ‘._
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> This CR is defined as follows: > We.suppress multi-jet of about 39% x 53% with tighter cuts on ”.E.'l'.‘is'S > 60 GeV and
_ _ miss L ; ; " Emiss
> Inverting the impact parameter - |%| > 3 ELiss + MWT > 110 Ge\”/ comparing to the nominal cuts " ET"™* >20 GeV and
> Removing the cut on ETS and ETss + MWT ET* + MWT > 60 GeV".
> No isolation applied on Muon Outlook
» The aim of the study is to estimate the QCD contamination in the Control Region (CR)
based on tightening the ET"SS and ET"S* + MWT variables » The improvement of the approach consiste in proceeding with a simplified estimate of
s ETTTTTTTT T I T s e MET vs MET+MWT for boosted Muon the multijet background with conservative systematic uncertainty.
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