
권우연
Wooyeon Kwon

wkwon@cern.ch

Mar 24, 2025

Jet Muon Analysis



2.April 21, 2025. 2.April 21, 2025.

Purpose : Looking into the PFjet and the muons inside it. Comparing with gen level info.

Workflow

MINIAODSIM
Skimmed 

MINIAODSIM
Ntuple like

custom root
Plot

EDFilter
Trigger/branch drop

EDAnalyzer
Jet-muon indexing

Macro
Draw hist and graph



3.April 21, 2025. 3.April 21, 2025.

MC era : Run3Summer22

ttbar to semi leptonic : TTtoLNu2Q_TuneCP5_13p6TeV_powheg-pythia8 

Trigger

HLT_IsoMu24 or HLT_Ele32_WPTight_Gsf

Event Selection

• Exact 1 Iso lepton (exact one prompt lepton)

• Isolation criteria
• electron : Electron mva_Isolated > 0.9  (Multivariate Analysis based isolation score)

• muon : Tight PF Isolation ( 𝐼𝑠𝑜𝑃𝐹
𝑅𝑒𝑙 < 0.15, R=0.4)

MC Samples



4.April 21, 2025. 4.April 21, 2025.

Generator Object

• genJet : slimmedGenJets, reconstructed gen jet with anti-kt R=0.4

• genMuon : packedGenParticles, slimmed gen particle with pdgID = ±13 (muon)

Reconstructed Object

• patJet : slimmedJetsPuppi, ak4PFPuppiJets

• muon : packedPFCandidates, slimmed PFCandidates with pdgID = ±13 (muon)

Object Definition



5.April 21, 2025. 5.April 21, 2025.

Muon multiplicity in each Jet

total number of jets entries : 15,157,222

 Count with muonMultiplicity() method (PF)

 about 12,000 jets have muons more than two

 the ratio is less than 0.1%...

 fake muons in Jet?

※ Jet matching applied with genJet() method

original number of genJets entries : 20,403,727

original number of patJets entries: 21,610,591

ttbar to SL muon distribution in Jets
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average muon multiplicity in jet   average muon energy fraction in one 
jet

ttbar to SL muon distribution in Jets

-1.2
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Object Selection : Jets which have 0 or 1 muon.

ttbar to SL muon distribution in Jets

-1.2



8.April 21, 2025. 8.April 21, 2025.

Object Selection : Jets which have 1 muon.

we can see that |𝜂| > 1.2 region is weird

ttbar to SL muon distribution in Jets

-1.2
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Object Selection : Jets which have 2 or more muon.

ttbar to SL muon distribution in Jets



10.April 21, 2025. 10.April 21, 2025.

Muons pt in Jet 

patJetMuon entries: 2805545

genJetMuon entries : 2658918

 only muons in Jet (not prompt muon)

 only mc matching for Jet applied

To do…

• why this difference occurs between pat and gen?

• leading, n-th leading case

• looking difference between eta regions

ttbar to SL muon distribution in Jets



11.April 21, 2025. 11.April 21, 2025.

※ Object definition in miniAODSIM

(Type “module” : description)

gen level object

reco::GenJet "slimmedGenJets" : reconstructed gen jet with anti-kt R=0.4

reco::GenParticle "prunedGenParticles" : slimmed gen particle

pat::PackedGenParticle "packedGenParticles" : more slimmed gen particle than “prunedGenParticles”

reco level object

pat::Jet "slimmedJetsPuppi" : ak4 PFJets Puppi 

pat::Muon "slimmedMuons" : slimmed reco muon

pat::PackedCandidate "packedPFCandidates" : slimmed PFCandidates

Backup - Object Definition



12.April 21, 2025. 12.April 21, 2025.

miniAOD structure and its reference call methods 

Backup – miniAOD structure

<reco::GenJet>
slimmedGenJets

<reco::GenParticle>
prunedGenParticles

<pat::Jet>
slimmedJetsPuppi

<pat::PackedGenParticle>
packedPFCandidates

<pat::PackedCandidate>
packedPFCandidates

<pat::Muon>
slimmedMuonsgenParticles()

genJet() begin(),end()

begin(),end()

packedPFCandidateToGenAssociation

packedPFCandidateToGenAssociation



13.April 21, 2025. 13.April 21, 2025.

NanoAOD also use ak4PFPuppiJets

Backup - Jet
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Definition

# of PFCandidate muon in 
PFJet

In Gen case also use PF-like 
definition.

Backup - muonMultiplicity



15.April 21, 2025. 15.April 21, 2025.

average muon multiplicity in jet   average muon energy fraction in one jet

Backup - Gen vs Reco (no any filter or trigger)



htop status



17.April 21, 2025. 17.April 21, 2025.

/data1 : main data storage for Run2 NanoAOD and personal datasets. (But we use with Run3 also 
now…)

/NanoAOD/<version>/<data/mc>/<dataset>/…

suggestion

/data1 : Run2 + personal storage

/data2 : Run3 only (same structure with /data1)

I’ll move Run3 data and mc to /data2 this 

weekend. (Run2 files will not be touched)

+ Do we still need to set permission for data folders?

htop data storage structure
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