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Sample status

o ttW and ttZ are missing in UL2016 postAPV.

o UL2016 preAPV mc sample should be updated to
RunllSummer20UL16NanoAODAPVV9-
106X_mcRun2_asymptotic_preVFP _v11

o In the currect sample, Flag_BadPFMuonDzFilter, Electron_dEsigmaUp
and Electron_dEsigmaDown are not available.
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Yield in data and MC

category Data signal ttbar Single top TTX H+HH (data-mc)/mc
1TauOL 5964.00 3.83 2146.25 6.81 17.37 17.58 1.726
1Taull 482.00 177 453.27 0.47 8.92 6.42 0.028
1Tau2L 6.00 0.25 7.62 0.16 -0.05 0.89 -0.304
1Tau3L 0.00 0.01 0.00 0.00 0.01 0.03 -1.000
2TauOL 113.00 0.17 64.36 0.21 0.11 2.02 0.694
2Taull 3.00 0.05 3.08 0.04 -0.17 0.65 -0.166
2Tau2l 0.00 0.00 0.00 0.00 0.01 0.05 -1.000

o In last iteration, The consistency is quite good in 2TauOL. | will
investigate it.
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Systematics

PDF, PS

Electron RECO/ID/ISO, and energy resolution
Muon RECO/ID/ISO

Tau VSjet/VSe/VSmu, and energy scale

Jet JES/JER
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ttbb correcion, 13%
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1TauOL

Ldt=165 10"

016p0SIAPY

eparation power 0.118

o It is known that we should estimate the QCD by data-driven method.
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1TaullL
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1TaullL

‘bscore
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2016postAPY.

separation power 0.286
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2016p0stAPY

separation power 0.206

bscore product(djets)

1

o Follow Olaf’s suggestion
bscore (]} bscore;

)0.25

check the geometrical mean of 4 highest
o It is powerful than the arithmetic mean : 0.25 37 bscore;.
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Impact of systematics on tttt
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0.0000/0.0000
0.0000/0.0000
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0.0002/-0.0002

-0.0020/-0.0010

~0.0126/0.012%
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o The largest uncertainty is from btagging.
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Open discussion

o Should we optimize and fit preAPV and postAPV separately? since
the uncertainty is different and the nuisance parameters should be
uncorrelated.

o If we do separately, the expected signal yield in postAPV is small, <1
in most categories.

o In UL2017 analysis, Electron ID MVA2017V1nonlso is not available in
nanoAOD but it is recommended by SUSY group.
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Summary

©

MC is consistent with data except 2TauOL. It needs more checks.
The data/mc comparison plot of kinematic variabls is good in 1TaulL.
Geometrical mean of 4 highest bscore has good separation power.
The largest uncertainty is about 10-15% from b-tagging.

We should decide whether we optmize/fit preAPV/postAPV
separately.

© © o o

Yu Zhang (Fudan Univeristy) Status of 4Top analysis January 19, 2022 11 /12



Impact of systematcis

on ttbar_1l

Ebarll TTau0L TTaull TTaual [ETE EIET FTaull FTaval
brefire 0.0089/0.0087 | -0.0100/0.0008 | -0.0101/0.0100 | null 0.0090/0.0085 | -0.0098/0.0007 | null

u 00119/-00107 | 0.0075/-0.0103 null | 00114/-00130 null
trigger 0.0000/0.0000 | 0.0000/0.0000 null 0.0000/0.0000 null
eleReco 0.0000/0.0000 | 0.0003/-0.0003 null 0.0000/0.0000 null

el null 0.0000/0.0000 null
elelso null 0.0000/0.0000 null
muReco null 0.0000/0.0000 | 01348/-0.13¢8 | null

ull null 0.0000/0.0000 2 null
mulso null / null
tauVSjetl null null
tauVSjet2 null null
tauVSjet3 null null
tauVSjets null null
tauVSjets null null
tauVSjets null null
tauVSjet7 null null
tauVSel null null
tauvse2 null null
tauVSmul null null
tauVSmu2 null null
tauVSmu3 null null
tauVSmud null null
tauVSmus. null null
btaglES null null
btagHF null null
btagLF null null
btaghfstats1 null null
baghfstats2 null null
btaglfstatsl null null
braglfstats2 0.0014/-00014 | null null
bagefErrl 0.0554/0.1020 | null null
btagefEr2 -0.0660/0.0960 | null null
isr 0.0444/0.0577 | null null

for 0.0383/05216 | null null

pdf 00292/-00202 | null null

ttbb 00258/-0.0258 | null null

Sig 0.0000/0.0000 | null null
tauVSjetScalel 0.0000/0.0000 | null null
tauVSeScalel 0.0000/0.0000 | null null
tauVSeScale2 | -0.0003/-0.0004 | -0.0000/-0.0000 | 0.0000/0.0000 | null null
tauVSmuScalel 0000/0.0000 0000/0.0000 | 0.0000/0.0000 | null null
tauVSmuScale2 | 00000/0.0000 | 0.0000/0.0000 | 0.0000/0.0000 | null null
tauVSmuScale3 | 0.0000/0.0000 | 0.0000/0.0000 | 0.0000/0.0000 | null null
tauVSmuScaled | 00000/0.0000 | 0.0000/0.0000 | 0.0000/0.0000 | null / null
JER 0.0003/0.0105 | 0.0006/0.0230 | 0.0000/0.0504 | null | -0.0001/0.0322 | 0.0000/0.0487 null
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