
Status report
Apr 1, 2021
Jieun Choi
HYU / IP2I

April 1, 2022 1ji.eun.choi@cern.ch



Synchronization: remaining questions
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1. JetID

- TightID à TightLepVetoID

2. b-tag disc. Value✅
- Jet_btagDeepB > 0.7665 (Tight)

nanoAOD:
?(bDiscriminator('pfDeepCSVJetTags:probb')+bDiscriminator('pfDeepCSVJetTags:probbb'))>=0?
bDiscriminator('pfDeepCSVJetTags:probb')+bDiscriminator('pfDeepCSVJetTags:probbb'):-1
MiniAOD:
m_jetMet.at(ii).bDiscriminator("pfDeepCSVJetTags:probb")+m_jetMet.at(ii).bDiscriminator("pfDeepCSVJetTags:
probbb")

https://twiki.cern.ch/twiki/bin/view/CMS/JetID13TeVUL
https://github.com/cms-sw/cmssw/blob/4e164a96828c3ab1405b39d99365cebf70ef2790/PhysicsTools/NanoAOD/python/jets_cff.py
https://twiki.cern.ch/twiki/bin/view/CMS/BtagRecommendation106XUL18


Adding more detail…
- Prod: nanoAOD + RDframework
- Target: miniAOD + previous result
- Number of events in common: 2721 à 2734 

After Cut0:
1) HLT && nJets >= 6 && nb(DeepCSVT)Jets >= 3
2) jet1pt > 170 && jet2pt > 130 && jet3pt > 80 

&& HT (jets pT > 30) > 500 
3) minimum Chi2 < 15
4) 2nd Top mass > 250
5) Higgs mass > 100

Synchronization: Recap
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Synchronization: Recap
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Adding more detail…
- Prod: nanoAOD + RDframework
- Target: miniAOD + previous result
- Diff: | (Prod – Target) / Target | * 100

After Cut0:
1) HLT && nJets >= 6 && nb(DeepCSVT)Jets >= 3
2) jet1pt > 170 && jet2pt > 130 && jet3pt > 80 

&& HT (jets pT > 30) > 500 
3) minimum Chi2 < 15
4) 2nd Top mass > 250
5) Higgs mass > 100

# of events w/ diff > 10: 44à34

# of events w/ diff > 10: 49à49
# of events w/ diff > 100: 10à10
# of events w/ diff > 10: 219à205

576
↓

226, 235, 285
↓+6

↓



How Chi2 assign jets (Hb1 / Hb2 / Tbj / Wj1 / Wj2)
- Target: Jet 1 / 4 / 3 / 7 / 8

- Prod: Jet 1 / 4 / 3 / 7 / 8

Event 241745: Selecting the same jets à Differences arise from jet pT discrepancies 

Synchronization: Diff 576%

April 1, 2022 5

Target / Prod



NN input features
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Samples

Selections
- After Cut0 : HLT + n(b)Jets with pT + HT>500 + Chi2 < 15 + H_mass > 100 + 2ndTop_mass > 250

Compared variables
1. Low-level features

- 4 vectors (pT,Eta,Phi,M) / b-discriminant value of {1st,2nd,3rd,4th ,5th} good (b)Jets
- # of (b-tagged) jets, (good)Jet HT

2. High-level features
- Invariant Mass / DeltaR of (b-tagged) jets : all combinations of two jets
- Invariant Mass / DeltaR of b-tagged jets which have minimum Delta R
- Invariant Mass / DeltaR of (b-tagged) jets selected from Chi2

TTToHadronicTprimeBToTH_M-{700,1400}
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Distributions of observables: Low-level
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Distributions of observables: Jet pT
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Distributions of observables: Jet eta
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Distributions of observables: Jet mass
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Distributions of observables: Jet btag disc.
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Distributions of observables: b-Jet pT, eta
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Distributions of observables: b-Jet M, b-disc.
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Hbb from minΔRminΔR works for finding Higgs!
• ΔR between Hbb(minΔR) and jets (Wjj or others)

• …

How about tHq cases..?
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Tprime FH vs ttbar FH

- Resonances: Depends on Tprime mass

Typical attempts of NN for searching new masses
1. Train a single NN with an intermediate mass value (ex)
2. Train a single NN with an unlabeled mixture of signal sample
3. Train a set of NNs with a set of mass values
4. True mass as input features : parameterized NN?

https://arxiv.org/abs/1410.4103

