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Search for Higgs boson pair production in  final state in association with a vector boson with the CMS detectorbb̄bb̄

Motivation

Selection

Categorization

•CV, C2V, Kl couplings are involved.

•Leptonic decay of vector boson can  
tell the difference between Z & W.

•Cross sections are enhanced by the constructive 
interference.

Leptonic Channel Hadronic Channel Background
• >= 4 b-tagged jets with DeepJet>0.6 
• >= 6 jets with pT > 20 GeV and |eta|<2.4

• Higgs Candidate Jets:  
(4 leading DeepJet score jets) 

• Form 2 di-jets satisfying 45GeV < m_jj < 190GeV

360/m4j − 0.5 < ΔR(L ea d i ng ST d i je t s) < m a x (1.5,650/m4j + 0.5)

235/m4j < ΔR(Su b lea d i ng ST d i je t s) < m a x (1.5,650/m4j + 0.7)

• Vector Boson Candidate Jets: 
• Pairing all candidates and find 65GeV < mjj < 105GeV

DeepJet for AK4 jets and ParticleNet for AK8 jets

• GoodJets: [AK4] 
• Jet_puId>6 or Jet_Pt>50 
• Jet_lepFilter > 0 
• Jet_jetId > 4 
• Jet_PtReg > 20 
• |Jet_eta|<=2.5

• 2 leading PN score AK8 jets [Boosted] 
• |Jet_eta|<=2.5  
• Jet_Pt > 150GeV 
• Same WP used in VBF
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•Based on rHH: 
•Signal region   : rHH<=25 
•Control region  : 25<rHH<=50 
•Sideband         : rHH>50
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Analysis…

• SR and 3/4 b-tagged is selected as signal
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Leptonic Channel

3 Leptonic Channels X 2 Cats 

1 Hadronic Channel X 2 Cats 

6 SvB BDTs: Output will be used as the observable

Hadronic Channel

• Hierarchical Combinatoric ResNet(Residual Neural Network)

Observable
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Had

Background modeled by 3-btagged events Background modeled by 2-btagged events

2b reweighting

QCD background modeled with 3-btagged events with different weights calculated


