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Subchannel Categorization

channel difinition not the different from ttH

channel subchannl lepton tau Ljet M b jet
1Tau 0L 1Tau 0L 0 tight electrons or muons 1 fakeble tau >= 8 >= 2
1Tau1L 1Tau 1E exact 1 tight electron 1 fakeble tau >= 6 >= 2

1Tau 1Mu 1 tight muon 1 fakeble tau >= 6 >= 2
1Tau>=2L 1Tau 2OSL 2 tight leptons of the opposite charge 1 fakeble tau >= 4 >=2

1Tau 2SSL 2 tight leptons of the same charge 1 fakeble tau >= 4 >= 2
1Tau 3L 3 tight letons 1 fakeble tau >= 2 >= 2

2Tau+anything 2Tau 0L 0 tight electrons or muons 2 fakeble tau >= 6 >= 2
2Tau 1L exact 1 tight electron or 1 tighy moun 2 fakeble tau >= 4 >= 2

2Tau 2OSL 2 tight leptons of the opposite charge 2 fakeble tau >= 2 >= 2
2Tau 2SSL 2 tight leptons of the same charge 2 fakeble tau >= 2 >= 2

Table: Subchannel difinition
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Subchannel Categorization

channel difinition from ttH

channel lepton tau jet b jet
1Tau 0L no difinition
1Tau1L 1 eleT or 1 muT 1 tau pass fakeble and medium WP of identification >=4 >= 2 bjetsL or 1 bjetM

|eta|<2.1, pt>30(25) (within the geometric acceptance of the lepton+tau cross-trigger) pt>30 pt>25,|eta|<2.4
1Tau2OSL 2 eleT or 2 muT(opposite charge,leading pt>25,subleading pt > 30(25)) 1 tauF and veryT WP of tauID >=3 jets(pt>25,|eta|<2.4) >=2 bjetL or >=1 bjetM

|mll −mZ | < 10
1Tau2SSL 2 lepT (same charge, highest(lowest)pt >25(14)) 1 tau pass veryL id >=3 jets(pt>25,|eta|<2.4) >=2 bjetL or >=1 bjetM

( if the second highest pT lepton is a muon, the pT requirement is relaxed to pT>10) (tau chrge opposite to leptons)
(charge of all fakeable electrons and muons to be well measured(supress ttjets)) do not have 2 tauL passing M WP id(not overlap with 2l2tau)

|mll −mZ | < 10
1Tau3L 3 lepT 1 tau passing veryL WP >=2 jets >=2 L bjets or >=1 M bjets

(lep pt > 20, >15, >10;charge sum = 0) requirements on Emiss
T LD > 30 depending on jet

|mll −mZ | < 10
2Tau0L 0 lepT 2 tauF and L WP id >=4 jets >=2 L WP bjets or >=1 M WP bjets

|eta|<2.1, pt>30(25) opposite charge(H decay); both pt>40(ttjets)
veto >=1 lepT(overlap 2tau1l and 2tau 2l)

2Tau1L 1 eleT or 1 muonT 2 tau of M WP id >=3 jets >=2 bjetsL or 1 bjetsM
|eta|<2.1, pt>30(25) (within the geometric acceptance of the lepton+tau cross-trigger) opposite charge(H decay) pt>25,|eta|<2.4

veto >1 leptonT (overlap with 2tau2L) higher tau pt>30(ttJets)
2Tau2L 2 leptonsT 2 tau M WP id 2 jets >=2 L bjet or >=1 M bjet

first pt> 25,2nd pt > 15(10) ele(muon) charge sum of the two leptons and the 2 tau = zero requirements on Emiss
T LD > 30 depending on jet

veto |mll −mZ | < 10 (ttZ)

Table: Subchannel difinition
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Variable List - - leptons

variables inttHDNNs in ttH BDTs notes
number of electrons

√
NumOfLeptonsFMVA T

eta of leptons
√

leading_leptohsMVAT_eta (leading to third)
phi of leptons

√
leading_leptonsMVAT_phi (leading to third)

transverse mass of leptons
√

leptonsTMVA_transMass
transverse mass of l and taus’ system

√

invariant mass of leptons’ and taus’ system
√

charge sum of leptons and taus
√

min delta R of leptons and jets
√

jetsL_leptonsMVAT_minDeltaR
lepton pt(LFT) leadingEleMVAF_pt (leading to fourth)
number of mouns (LT) number of mouns(T)
NumOfElectronsMVAL(LFT) number of electrons (LFT)
min deltaR of leptons and taus

Table: variable list

Huiling Hua (IHEP) IHEP Group Meeting IHEP 2020 5 / 18



Variable List - - tau

variables in ttH DNNs in ttH BDTs notes
leadingTauL_pt tau pt (from first to third)
leadingTauL_eta tau eta
leadingTauL_phi tau phi
transverse mass of l and taus’ system
charge sum of leptons and taus
min delta R of taus and jets
min delta R of taus and jets
number of taus (LFT)
MHT of Taus(LFT)
HT of Taus(LFT)
InvariantMass of Taus(LFT)
minDeltaR of taus (LFT)
transverse mass of taus

Table: variable list
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Variable List- - jets

variables in ttH DNNs in ttH BDTs name in code
number of jets
pt of jets from leading to tenth
eta of jets
phi of jets
jets average delta R
InvariantMass of Jets
MHT of jets
HT of jets
transMass of jets
minDeltaR of jets
Centrality of Jets
HTDividedByMET
MetDividedByHT
MHTDividedByMET
BScoreOfAllJetsL
b score of four leading jets b score of four leading jets
MinDeltaPhi of Jets

Table: variable list
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Variable List- - bjets and forwardjet

variables inttHDNNs in ttH BDTs notes
number of bjets (LM)

√

InvariantMass of BJets(LM)
√

number of forward jets
pt of leading forward jet
|eta| of leading forward jet
min delta eta of leading forward jet and jets
InvariantMass of BJetsT
Num of BJetsT
transMass of Bjets
minDeltaR of b jets
LeadingBJetMPt
leading to fourth HT of BJetT
MHT of bjets
leading forwardjet pt

Table: variable list
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Variable List - - met and top

variables inttHDNNs in ttH BDTs notes
Met_pt
Met_phi
Num of Tops
LeadingTop Pt
SecondTop Pt
TopTaggerScore of AllTops
MinDeltaR of Tops

Table: variable list
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1Tau0L
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1Tau0L
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1Tau1Mu
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1Tau1Mu
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1Tau1E
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1Tau2OS
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1Tau2SS
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2Tau0L

Huiling Hua (IHEP) IHEP Group Meeting IHEP 2020 17 / 18



Next Step

check more kinematics variables and their combinations
tmva
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