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H → WW∗ → ℓνℓν

Production cross 
sections and 
branching ratios for 
Higgs boson

ET (ℓℓ )=√| p⃗T (ℓℓ )|2+m ( ℓℓ )2mT=√ (ET (ℓℓ )+ET
miss)2−|p⃗T ( ℓℓ )+ E⃗T miss|

2

H → WW∗ channel has a large branching ratio (  ≈ 21.6%) and a clear signature — two isolated ℬ
leptons, sizeable missing ET, only mT reconstruction is possible. eνµν final state (0.5% cases 
from total H BR) is preferred due to absence of DY background Z→ee/µµ, only Z→ττ→eµ+X 

twiki.cern.ch/twiki/bin/view/LHCPhysics/LHCHWG?redirectedfrom=LHCPhysics.LHCHXSWG#Latest_plots

http://twiki.cern.ch/twiki/bin/view/LHCPhysics/LHCHWG?redirectedfrom=LHCPhysics.LHCHXSWG#Latest_plots
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Signal processes
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Main background processes

Lepton from 
c/b decay
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Jet multiplicity
● Several signal regions defined in 

accordance with number of jets 
present in event

● Njets: 0, 1, 2+
● 2+ is split between ggF and VBF 

production modes
● Data are well described by MC 

simulations

➔ all plots and tables are taken from the 
reference given on the front page 
unless stated otherwise
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Event selection

Anti-CJV 
(Central Jet 
Veto) and Anti-
OLV (Outside 
Lepton Veto) 
provide 
orthogonality 
with VBF 
selection (see 
Ramakoti’s talk)
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Control Regions for the most interesting background, 0/1 jet

Data are well described by MC simulations
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2 jet Z→ττ Control Region and SR selection

Data are well described by MC simulations Signal prefers low mττ
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Post-fit yields in SRs
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ggF 0Jet, 1 Jet Signal Regions: mT distributions

Clear signal is seen 
after background 
subrtraction.

The maximum is wide 
due to moderate 
mT-resolution mostly 
due to rather poor 
ETmiss resolution.
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Clear signal is seen 
after background 
subrtraction.

The maximum is wide 
due to moderate 
mT-resolution mostly 
due to rather poor 
ETmiss resolution.

ggF 2Jets Signal Region, Total ggF: mT distributions
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(Reduced) STXS Stage 1.2 (Simplified Template Cross Sections)

mll ≤ 30 GeV

mll > 30 GeV

mll > 30 GeV

mll ≤ 30 GeV

mll > 30 GeV

mll ≤ 30 GeV
Each SR and 
corresponding CR is 
further divided 
providing 
independent XS 
measurements in 
kinematically 
different sub-
regions
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Measured ggF cross-sections, total and STXS

compared to the SM predicted values of 10.4 ± 0.5 pb
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ATLAS and CMS results for ggF H→WW∗

● ATLAS Run1 PRD 92 (2015) 012006

● ATLAS Run2 36 fb-1 Phys. Lett. B 789 (2019) 508

● ATLAS Run2 139 fb-1 Current
Factor of 1.5 improvement

● CMS Run1 JHEP01 (2014) 096

● CMS 138 fb-1 arXiv:2206.09466
same-flavour channel included

● Signal strength is measured with ~12% precision in both experiments

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.92.012006
https://www.sciencedirect.com/science/article/pii/S0370269318309936
https://arxiv.org/abs/2207.00338v1
https://link.springer.com/content/pdf/10.1007/jhep01(2014)096.pdf
https://arxiv.org/abs/2206.09466
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Conclusion
The H→WW∗→eνµν decay channel was used to measure Higgs boson production by 
gluon–gluon fusion. 

1) The ggF cross section times the H→WW∗ branching ratio is measured to be 
12.0 ± 1.4 pb, in agreement with the Standard Model prediction of 10.4 ± 0.6 pb. 

2) This measurement is significantly more precise than the previous results from 
ATLAS because of several improvements to the analysis in addition to the larger 
dataset, most notably the inclusion of a dedicated ggF 2jets signal region.⩾

3) Higgs boson production in the H→ WW∗ decay channel is further characterized 
through STXS measurements in a total of 6 categories. 

4) The STXS results are compatible with the Standard Model predictions.
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backup
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Event selections for Control Regions 
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Event selections for Control Regions 



30.11.2022 A. Gavrilyuk, ICPPA 2022 19

MT2 definition

where the minimization is over all possible two-momenta, p1,2 , such 
that their sum gives the observed missing transverse momentum 
pT , and where each of pTa and pTb is the combined transverse 
momentum of a charged lepton and a jet.

● m2T2 ≤ m2W (decay of a pair of W each with a single invisible particle)
● m2T ≤ m2W (decay with single invisible particle)
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mll and Δϕll selection for 0-jet category
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mll and Δϕll selection for 2-jet category
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mττ selection for 2-jet category
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Post-fit normalization factors for backgrounds
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2 jet WW CR selection: mT2
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WW Control Regions mT distributions
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Top Control Regions mT distributions
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Zττ Control Regions mT distributions
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STXS Composition
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 Breakdown of the main contributions to the total uncertainty
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Correlations between the cross-section measurements
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Generators
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Projection from 36 fb-1 to HL-LHC 3000 fb-1 ATL-PHYS-PUB-2018-054

https://cds.cern.ch/record/2652762/files/ATL-PHYS-PUB-2018-054.pdf
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