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Overview and Introduction
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Precision: 
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Overview and Introduction

ggF production 

• Only select different flavour (eμ+μe) 

opposite charge leptons in the final states.

• Classified by the number of jets (0/1).

• Main backgrounds: 

• WW

• NonWW diboson

• top

• Ztautau

• Wjets
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Higgs decay



Signal selection and background 

estimation
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Signal Selection
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H→WW decay.ggF production 

Signal 

region

Reduce fake Bkg

Reduce DY Bkg/QCD Bkg

Reduce top Bkg

Reduce DY Bkg

Reduce WW Bkg

Reduce DY Bkg



NFTop NFqqWW               NFZ→ττ

Backgrounds Estimation
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Contribution to total background in the 

signal region

0jet SR 1jet SR 

Orthogonalize SRs to CRs

ggF SR
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The mT Distribution in the CRs

0jet

1jet

Top CR WW CR Ztt CR



W+jets: Fake factor method

• Due to poor MC modeling, W+jets background estimated 

in a data driven way using fake factor method.

• Three ingredients: W+jets control sample, fake factor and flavour correction.

where the fake factor and the flavour correction factors defined as

➢ Fake factor derived in Z+jets control sample with dedicated“3-lepton”selection in which 2 leptons 

are ”Z-tagged” and an additional“fake candidate”lepton.

➢ CF corrects for the different flavour compositions in W+jet (CR) and Z+jets (FF).
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Statistical analysis
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Fit Setup

• mT used as discriminant variable in the final fit.

➢ [80-130] GeV considered, outside as over/under-flow.

• 8 signal regions:

• Optimize the sensitivity by re-mapping the mT distribution

• [<90, 90–100, 100–110, 110–120, 120–130, >130] GeV for both 0 and 1jet

• Perform binned profile likelihood fit to extract signal strength        :
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ggF



Systematics uncertainties

• Theory uncertainties:

➢ ggF signal: ggF jet bin migration, αs, shower

➢ VBF: scale, shower, pdf, matching

➢ WW: αs, pdf, scale, QSF,CSSKIN , ckkw (truth level),ggWW scale 

➢ Top: Interference (Wt only), matching, shower, scale, ISR, FSR, pdf

➢ Zττ: generator, pdf, scale, αs

• Experimental uncertainties follow the ATLAS recommendation:
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➢ Trigger

➢ Pileup reweighting

➢ MET

➢ Electron and muon related

➢ Jet

➢ Flavour tagging

➢ Luminosity

➢The dominant experimental uncertainties originate from b-jet identification, the 

pile-up modelling, the jet energy resolution, and the Mis-Id background estimate. 



Combined fit results (ggF+VBF)

• Perform ggF + VBF combined fit.

• Sensitivity: 

• Significance is 6.6  for VBF
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To date, It’s the most precise result
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Simplified Template Cross Sections 
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➢ Split by pT
H, Njets, mjj

into 11 categories

➢ 17 signal regions (SR)

➢ 27 control regions (CR)

➢ This analysis based on the reduced stage 1.2 category to ensure sensitivity for all 

measurements.

➢ CRs split similar to SRs where statistics allow
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STXS Results
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➢ Extracted by profile likelihood fit: 17 SRs (mT/DNN) + 27 CRs

➢ ggH uncertainties limited by both stat. + syst. uncertainty

limited by statistical uncertainty at high mjj / pT
H

➢ Compatible with the SM predictions with a p-value of 52%

ggH

qqH
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• Presented the full Run2 H→WW* analysis.

• ggF+VBF combined fit results:

• The STXS fit results are compatible with the SM predictions 

with a p-value of 52% 

Summary
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Thank you for your attention

To date, It’s the most precise result



Back-up

16



Event preselection

Triggers used in this analysis:
An OR combination of  unprescaled single lepton 

and dilepton triggers.

• Preselection:

• Exactly two opposite-charge , 

different-flavour (e,μ) leptons.

•

•

•

• The definition of Signal regions and 

control regions are based on the 

preselection

GeVpGeVp Sublead

T

Lead

T 15,22 

GeVmll 10

GeVpmiss

T 20
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Using the direction and magnitude of the measured missing transverse momentum and 
projecting it along the directions defined by the two reconstructed charged leptons, the 
mass of the tau-lepton pair, mtautau, can be reconstructed using the so-called collinear 
approximation



MC samples
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The mT distribution in 0/1jet SRs after remapping

19



Correlation plot
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The signal composition
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The variables distribution before 

applying corresponding cuts
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The variables distribution before 

applying corresponding cuts
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