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Introduction

� Using the nominal selection, HZZ , for the four-lepton;
� B-veto to reject ttZ → 4` background;
� Events categorized into two categories:

� NCentral
jet = 0

� NCentral
jet ≥ 1

� Mapping p4`
T and Emiss

T using two techniques:

• 2D efficiency maps: ε(S)× 1− ε(B);
• By considering the qqZZ ∗ background only; and
• 2D sensitivity maps: significance defined by s/

√
S + B.
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https://twiki.cern.ch/twiki/bin/viewauth/AtlasProtected/HiggsZZllllPreparationFullRunII


Two-dimensional efficiency
mapping
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Signal efficiency
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Signal efficiency
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Background efficiency and rejection
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Signal efficiency times background rejection
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Signal efficiency times background rejection
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Two-dimensional sensitivity
mapping
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2D sensitivity mapping
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2D sensitivity mapping
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Optimisation results

� Sum of the sensitivities (left):
� p4`

T > 30 GeV
� Emiss

T > 35 GeV

� Sum of efficiencies (right):
� p4`

T > 50 GeV
� Emiss

T > 55 GeV

Need to make an assumption for the cross-section NWA
(σ × BR(R → SH → 4`+ Met))?
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Summary

� Study the optimisation of RSH signal using cut-based optimisation;
� The efficiency optimisation appears at p4`

T > 30 GeV and
Emiss

T > 35 GeV;
� The optimal selection values for the sensitivity method is high than

the efficiency method;
� It is around p4`

T > 50 GeV and Emiss
T > 55 GeV; and

� Need to do some check to include the cross-section times the
branching ratio.
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Event selection

� Using the nominal selection, HZZ , for the four-lepton;
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https://twiki.cern.ch/twiki/bin/viewauth/AtlasProtected/HiggsZZllllPreparationFullRunII
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Additional slides
RSH-model interpretation

� RSH-model can be embedded into 2HDM+S or 2HDM+a

Figure: Changing H → R, h(125) → H; a theory study is going on.
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https://inspirehep.net/record/1467465
https://inspirehep.net/record/1501710
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Additional slides

Figure: The invariant mass of the first (left) and the second (right) lepton pairs.
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Additional slides

Figure: The invariant mass of the four leptons final state.
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Additional slides

Figure: The missing transverse energy (left), and p4`
T of the 4-lepton (right).
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Additional slides

Figure: Number of the jet multiplicity (left), and number of b-jet (right).
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