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Introduction

‣ Measurement of the fiducial/total W+W- cross section with 2015 data 
collected at the ATLAS detector (luminosity 3.16 fb-1) [arXiv: 
1702.04519, submitted to Phys. Lett. B.]

quark anti-quark processes (~87 %) gluon gluon processes (~13%)  

‣ Motivation 
‣ To understand electroweak physics of Standard Model 
‣ Sensitive to new physics (anomalous triple gauge couplings) 
‣ Important background for Higgs measurements (H→ W+W-)

‣ Production processes

s-channel t-channel Irreducible HWW background

https://arxiv.org/abs/1702.04519
https://arxiv.org/abs/1702.04519
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Signal signature

‣ Two high energetic different flavor 
leptons  

‣ One e±µ∓ pair selected 
‣ Large missing transverse momentum 

(ETmiss) 
‣ Jet veto (no jet in the event)

Signal
Main backgrounds

Top and Drell-Yan (Z/𝜸 +jets)

‣ Transfer Factor approach 
‣ Normalization is obtained using 

dedicated orthogonal background 
control region and extrapolated to 
the signal region

W+jets and multijet(QCD)
‣ Data-driven Matrix Method 
‣ Efficiencies of real and fake (mis-

identified) leptons to pass final event 
selection, are used to estimate the 
background contribution due to 
misidentified leptons

Other diboson (WZ/ZZ. V+𝜸)

‣ Estimated from Monte Carlo 
simulation

Selecting WW events
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1351 data events are observed 
in final event selection

Likelihood fit results

Fiducial cross section definition

Total uncertainty is dominated by  
‣ Jet and ETmiss related uncertainties 
‣ Background estimations 
‣ Data statistics 

Determination of cross section

L : Luminosity 3.16 fb-1 

CWW : Detector acceptance factor 
accounts for detector efficiencies and 
resolution

‣ Initial background estimates are then refined by a simultaneous likelihood 
fit over signal and control regions (Top and Drell-Yan)
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Theoretical predictions

quark anti-quark processes (~87 %) 

O(𝛼s
2) (NNLO)

gluon gluon processes (~13%)  

O(𝛼s
3) (NLO)

O(𝛼s
5)/O(𝛼s

3) for total /

fiducial cross section 
(N3LO/NLO)

Interference Neglected

‣ WW production processes, known at different O(𝛼s) are combined to get 

the final total and fiducial cross section predictions, which we refer to as 

nNNLO+H 

‣ Interference between gluon gluon (non-resonant and resonant) processes 
are neglected



Results

Acceptance factor based on MC 
shower generator (Powheg+Pythia8) 
⨉ total cross section prediction

Fiducial cross section
Predictions: 

Acceptance factor going from total to 
fiducial phase space is calculated in 
two different ways

Parton level prediction in fiducial 
phase space + parton to particle 
level corrections
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Summary 
‣ Predictions are in very good agreement (no large corrections coming 

from higher orders in acceptance) 

‣ Good agreement between predictions and measurements



Results
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Cross section ratio measurement

 Treating 8 TeV and 13 TeV measurements as uncorrelated

Summary 
‣ Cross section ratio shows excellent agreement within large uncertainties

Thank You
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Backup
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Event selection



Data/MC comparisons in signal region 
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Data/MC comparisons in control regions 

Top 
 Control Region

Drell-Yan 
 Control Region
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Observed/estimated number of events
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Associated uncertainties

Object

Beam

Bkg

Corrections 

using MC

Statistics

Biggest
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Theoretical predictions

Fiducial phase space

Total/fiducial cross section predictions

Links to references: ref [9], ref [13], ref [33], ref [30], ref [67] 

https://arxiv.org/abs/1408.5243
https://arxiv.org/abs/1605.02716
https://arxiv.org/abs/1511.08617
https://arxiv.org/abs/1111.2854
https://arxiv.org/abs/1307.1347

