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Vector boson fusion (vbf)

H→WW∗→eνμν

source

The Higgs boson decay channel:

VBF is the only process considered as 
signal in the analysis.

Background processes (slide 12):
● others H-boson
● top quark production (tW and tt)
● non-resonant WW
● dibosons (WZ, ZZ, Wγ, Wγ* and Zγ)
● Drell-Yan (Z+jets or Z/ɣ*→ττ)
● Mis-Id (W+jets) and multi-jets (QCD)

jets misidentified as ℓ

H→WW∗→ eνμν
21.6% 0.5%

mH = 125.09 GeV

● clear signature
● two isolated leptons
● sizeable missing ET

● only mT reconstruction
● two highly energetic 

forward jets

http://twiki.cern.ch/twiki/bin/view/LHCPhysics/LHCHWG?redirectedfrom=LHCPhysics.LHCHXSWG#Latest_plots
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Event selection
Signal Region Control Region

DNN (Deep Neural Network) is applied in the SR that uses 15 dicriminant variables: Δφℓℓ, mℓℓ, 
mT, Δyjj, mjj, pT

tot, ΣℓCℓ, mℓ1j1, mℓ1j2, mℓ2j1, mℓ2j2, pT
jet1, pT

jet2, pT
jet3 and ET

miss significance
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Distributions of mj j and Δyj j in the SR

mjj and Δyjj provide best discrimination between signal and background 
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CRs for the most interesting bkgs

WW CR has no high purity due to the overwhelming background from top quark processes. 

The post-fit NFs
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Post-fit yields and distribution in SRs

Zobs = 5.8σ
Zexp = 6.2σ
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(Reduced) STXS categorization

Each SR and corresponding CR are further divided which provides independent XS measurements 
in different sub-regions

STXS - simplified template cross sections

pTH is defined at the reconstruction level as the transverse momentum of Higgs boson candidate
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Measured VBF cross-sections, total and STXS

compared to the SM predicted value of 0.81 ± 0.02 pb

Slide 14
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Breakdown of the main contributions to the total uncertainty
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ATLAS and CMS results for VBF H→WW∗

● CMS 25 fb-1 (7+8 TeV), link
JHEP01 (2014) 096 

● ATLAS 25 fb-1 (7+8 TeV), link
Phys. Rev. D 92, 012006 (2015)

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

● CMS 138 fb-1, link
JHEP03(2021)003

● ATLAS 139 fb-1, link
arXiv:2207.00338v1 (2022)

Signal strength is measured with ~25% precision in ATLAS 

https://arxiv.org/abs/2206.09466
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.92.012006
https://www.sciencedirect.com/science/article/pii/S0370269318309936
https://arxiv.org/abs/2206.09466
https://arxiv.org/abs/2207.00338v1
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backup
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Others main background processes
ggH VH ttH

DYtopWW
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Overview of simulation tools used to generate processes
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Best-fit values and uncertainties for σi·BH→WW* 

5 STXS bins for VBF
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Correlations between the cross-section measurements

5 STXS bins for VBF
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STXS Composition
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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 pT

a and pT
b is the combined 

transverse momentum of a charged lepton and a jet.
● m2

T2 ≤ m2
W (decay of a pair of W each with a single 

invisible particle)
● m2

T ≤ m2
W (decay with single invisible particle)
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Post-fit yields for ggf in SRs
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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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