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1Tau2L(BDT)

Training performance Vs number of input variables

Reached plateu of 0.5 significance at around 8 input variables
Reaching plateus too soon, we need more good input variables to
enhance performance. for example SUSY Tops
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1Tau2L(BDT)

Final Input Variable Set
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1Tau2L(BDT)

10 input variables training performance
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1Tau2L(BDT)

Templates for Combine(10 inputs)
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1Tau2L(BDT)

Datacard(10 inputs)

Excluded empty process QCD in datacard because combine won’t
accept empty histograms
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2tau0l(BDT)

2tau0l

it seems with new channel chaterization BDT training in 2tau0l is
possible
But we have less than 1 signal events, how to interpretet this?
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2tau0l(BDT)

Training performance Vs number of input variables

Reached plateu of 0.25 significance at around 25 input variables
Reaching plateus too soon, we need more good input variables to
enhance performance. for example SUSY Tops
it seems from 10 variables to 20 we are not gaining performance.
maybe we need a better removal method like iterative method
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2tau0l(BDT)

25 input variables training performance

Spikes need to be undertand
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2tau1l(HT)

2tau1l

HT all come from MC
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2tau1l(HT)

Fitting results of 2tau1l

Figure: HT shape of TTTT and bg

expected significance 0.0660922
expected limit 45.2500
need better variable for the fitting
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1tau0l(HT)

1tau0l HT distribution

1tau0l use HT as templates for combine
HT of QCD from data driven method
HT of other processes from MC
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1tau0l(HT)

Fitting results of 1tau0l

Figure: HT shape of TTTT and bg

expected significance 0.0719726
expected limit 27.3750
might need better variable for the fitting
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Combination of channels

Combination of all subchannels for 2016

Using BDT score of BDT channels(1tau1l, 1tau2l, 2tau0l) and HT
of nonBDT channels(1tau0l, 2tau1l)
Write a datacard for combination
expected significance 0.710121
expected limit 3.6719
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Combination of channels

datacard for 2016 combination

use combineCards.py to generate combination datacard
need to check and remove some empty process for Subchannel

/publicfs/cms/user/huahuil/tauOfTTTT_NanoAOD/TMVAoutput/2016/
v2Add2Variables_fromV9/combination/2016_datacard.txt

Huiling Hua (IHEP) Four Tops Meeting IHEP 2022 21 / 28



Backup

Backup

back up
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Event Yield

EventSelection

MET fillters
HLT requirements

I HLT_PFHT450_SixJet40_BTagCSV_p056==1,
HLT_PFHT400_SixJet30_DoubleBTagCSV_p056==1

I HLT_PFJet450
loose preselection

I tausL.size()>0, jets.size()>=6, bjetsL.size()>1
I HT>500

Subchannel requirements
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Event Yield

MC reweighting

genWeight
prefireWeight
PileUp reweighting

Huiling Hua (IHEP) Four Tops Meeting IHEP 2022 24 / 28



Event Yield

Definition of Backgrounds
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