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Introduction

Intrduction

Fabio and I have beening checking code to account for
discrepancy in event yield
My dealing with gen weights when normalizing to cross secting
was not correct( Fabio pointed this out)
Also during the checking of the code I found that ISO
requirements of leptons could result in a significant drop of events
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Modifation and Correlations

Normalization and Weighting

Global weights for each MC process
L∗σ∑

genWeight

Event by event weight
only gen weights for now
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Modifation and Correlations

Object Definition

Electron:loose fakeble tight (SS of TTTT)
identification

MVANoIso94XV2 recommended by SUSY lepton(SS used Spring16_GeneralPurpose_V1 instead)
definiton in the backup

tight, VLoose, VLooseFO
η<|2.5|

isolation
Imini < I1 ∧ (pratio

T > I2 ∨ prel
T > I3) (same as SS of TTTT)

loose, tight WP(tight WP kill most electrons. not used) (we removed ISO requirement for electrons,

because even loose ISO result in a significant drop of tight electrons) check out backup

impact parameter
HLT emulation(need to understand this, not implemented yet)
charge(not implemented yet)

missing inner hits;conversion veto;tight charge not avalible on ntuple

electron loose fakeble tight
ID Loose VLoose Tight
Iso loose loose loose(tight in SS)
HLT emulation not implemented not implemented not implemented
d0 (cm) 0.05 0.05 0.05
dz (cm) 0.1 0.1 0.1
SIP3D - <4 <4

Table: electron definition. blue text means different from SSHuiling Hua (IHEP) IHEP Group Meeting IHEP 2020 5 / 29



Modifation and Correlations

Electron Iso Problem

Figure: with loose ISO Figure: without loose ISO

We need a better understanding of this ISO for leptons
For now we just remove ISO for leptons
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Modifation and Correlations

Object Definition

Muon: loose,fakeble, tight(SS of TTTT)
ID

muon POG Loose ID;muon Medium Id(use POG medium Id instead)
|η|<2.4

ISO: loose and medium WP (removed the Iso requirement for muon
too)
IP(not implemented,code reason)

is d0 dz?
quality of the charge reconstruction (not implemented)

muon loose fakeble tight
ID loose medium medium
Iso loose loose tight
HLT emulation not implemented not implemented not implemented
dz (cm) 0.1 0.1 0.1

Table: electron definition. blue text means different from SS
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Event Yield

Event Yield

Still unneglectable difference with ZhangYu’s result
Signal efficiency quiet low in some subchannels
We might need to loosen subchannel definition
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Event Yield

Event Yield
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Event Yield
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Event Yield

Event Yield
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Step by Step Event Yield

Subchannel Categorization

channel subchannl lepton tau Ljet M b jet BR theorectical yield
1Tau 0L 1Tau 0L 0 tight electrons or muons 1 tight tau >= 8 >= 2 0. 0856 36.808
1Tau1L 1Tau 1E exact 1 tight electron 1 tight tau >= 6 >= 2 0.0428 18.404

1Tau 1Mu 1 tight muon 1 tight tau >= 6 >= 2 0.0428 18.404
1Tau>=2L 1Tau 2OSL 2 tight leptons of the opposite charge 1 tight tau >= 4 >=2 0.00357 1.535

1Tau 2SSL 2 tight leptons of the same charge 1 tight tau >= 4 >= 2 0.00357 1.535
1Tau 3L 3 tight letons 1 tight tau >= 2 >= 2 0.00186 0.807

2Tau+anything 2Tau 0L 0 tight electrons or muons 2 tight tau >= 6 >= 2 0.0139 5.977
2Tau 1L exact 1 tight electron or 1 tighy moun 2 tight tau >= 4 >= 2 0.00464 1.995

2Tau 2OSL 2 tight leptons of the opposite charge 2 tight tau >= 2 >= 2 0.000193 0.08299
2Tau 2SSL 2 tight leptons of the same charge 2 tight tau >= 2 >= 2

Table: Subchannel difinition

step 0: MET filters and >= 1loose tau, >=3 loose jet, 1 loose b jet
step 1: tau requirement
step 2: lepton requirement
step 3: jet requirement
step 4: b jet requirement
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Step by Step Event Yield

1Tau0L

Figure: step 0 Figure: step1 Figure: step2 Figure: step3 Figure: step4

in step 2 lepton requirement kill too much signal, might need to loosen
this lepton requirement( we loosend tight lepton in modification, which
result in decrease of signal events in this channel)
step4 b jet requirement we loose very little signal events, as Fabio
suggests we could try to tighten b jet requirement in all subchannel
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Step by Step Event Yield

1Tau1E

Figure: step 0 Figure: step1 Figure: step2 Figure: step3 Figure: step4

step 3 is where we loose most signal events
we can add truth signal event number as a indicator
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Step by Step Event Yield

1Tau1Mu

Figure: step 0 Figure: step1 Figure: step2 Figure: step3 Figure: step4
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Step by Step Event Yield

1Tau2OS

Figure: step 0 Figure: step1 Figure: step2 Figure: step3 Figure: step4
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Step by Step Event Yield

1Tau2SS

Figure: step 0 Figure: step1 Figure: step2 Figure: step3 Figure: step4
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Step by Step Event Yield

1Tau3L

Figure: step 0 Figure: step1 Figure: step2 Figure: step3 Figure: step4
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Step by Step Event Yield

2Tau0L

Figure: step 0 Figure: step1 Figure: step2 Figure: step3 Figure: step4
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Step by Step Event Yield

2Tau1E

Figure: step 0 Figure: step1 Figure: step2 Figure: step3 Figure: step4
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Step by Step Event Yield

2Tau1Mu

Figure: step 0 Figure: step1 Figure: step2 Figure: step3 Figure: step4
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Step by Step Event Yield

2Tau2OS

Figure: step 0 Figure: step1 Figure: step2 Figure: step3 Figure: step4
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Step by Step Event Yield

2Tau2SS

Figure: step 0 Figure: step1 Figure: step2 Figure: step3 Figure: step4
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Questions and Next Step

Next Step

Refine subchannel categorization
BSM code checking to make sure on cut in this step
Submit lepton dataset(JetHT done); also we have some extention
samples available in DAS, might submit these too if necessary
Rerun BDT with our correlation
Finish HLT study

add lepton pt cut for subchannel selection, different channels
should have different cut stradgy

Any suggestion for how Fabio and I should share the work
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Backup

Electron ID

SUSY eletron MVA recommendation

Figure: Cuts/Equations for MVA Ids (94X MVA)
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https://twiki.cern.ch/twiki/bin/view/CMS/SUSLeptonSF


Backup

Electron Iso

Figure: electron ISO in SS
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Backup

Tau in ttH
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Backup

Variable definition

transverse energy
E2

T = m2 + ( ~pT )
2 (1)

transverse mass

M2
T = (ET1 + ET2)

2 − ( ~pT1 + ~pT 2)
2 (2)
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