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• 2 analyses with 2 different analysis strategies
• Both targe4ng 2 leptons in the final state without associated hadronic radia4on (“2L0J”) 

Introduction

Charginos production Slepton production
Unblinded on 19 February 2021  (link) Unblinded on 20 August 2021 (link)

• Focusing into compressed mass spectra: ∆𝑚 #ℓ, 𝜒!" , ∆𝑚 𝜒!
±, 𝜒!" < 100 GeV

• Unblided very recently!

https://indico.cern.ch/event/990895/contributions/4239989/attachments/2193413/3707664/unblind2L0J.pdf
https://indico.cern.ch/event/1062821/
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Preselection

Charginos production 

Slepton production

• Preselec4on applied to both analyses
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Slepton analysis
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• Cut&count opDmizaDon of staDsDcal significance
𝑝!
ℓ! , 𝑝!

ℓ" , 𝐸!#$%% signi(icance, 𝑚ℓℓ, 𝑝!,'((%)ℓℓ , cos 𝜃ℓℓ∗ , 𝛥𝜙ℓ!, ℓ", 𝛥𝜙+#$%&&, ℓ!

Slepton analysis
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• Cut&count optimization of statistical significance
𝑝!
ℓ! , 𝑝!

ℓ" , 𝐸!#$%% signi(icance, 𝑚ℓℓ, 𝑝!,'((%)ℓℓ , cos 𝜃ℓℓ∗ , 𝛥𝜙ℓ!, ℓ", 𝛥𝜙+#$%&&, ℓ!

Slepton analysis
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• Cut&count opDmizaDon of staDsDcal significance
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Slepton analysis
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• Cut&count optimization of statistical significance
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Slepton analysis

1

10

210
Ev

en
ts

Standard Model
Z+jets
VV
Ztt+jets
tt
Single top
VVV
Others

) = (150, 90) GeV
0
1
c~, l

~
m(

) = (150, 110) GeV
0
1
c~, l

~
m(

) = (100, 70) GeV
0
1
c~, l

~
m(

ATLAS Internal

-1=13 TeV, L = 139 fbs

0 50 100 150 200 250 300
 [GeV]1l

T
p

0
1
2
3
4
5Nz

1

10

210

Ev
en

ts

Standard Model
Z+jets
VV
Ztt+jets
tt
Single top
VVV
Others

) = (150, 90) GeV
0
1
c~, l

~
m(

) = (150, 110) GeV
0
1
c~, l

~
m(

) = (100, 70) GeV
0
1
c~, l

~
m(

ATLAS Internal

-1=13 TeV, L = 139 fbs

20 40 60 80 100 120 140
 [GeV]2l

T
p

0
1
2
3
4
5Nz

1

10

210

310

410

Ev
en

ts

Standard Model
Z+jets
VV
Ztt+jets
tt
Single top
VVV
Others

) = (150, 90) GeV
0
1
c~, l

~
m(

) = (150, 110) GeV
0
1
c~, l

~
m(

) = (100, 70) GeV
0
1
c~, l

~
m(

ATLAS Internal

-1=13 TeV, L = 139 fbs

2 4 6 8 10 12 14 16 18
 significancemiss

TE
0
1
2
3
4
5Nz



2L0J 2nd Wave – Slepton analysis 9

• Cut&count opDmizaDon of staDsDcal significance
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Slepton analysis
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• Shape fit on 𝑚!
,--

Slepton analysis
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Different binning choices have been studied, obtaining the 
best performance using 5 GeV for the first 6 bins:
𝑚!.
,--= [100, 105, 110, 115, 120, 125, 130, 140, ∞). 
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• Background esDmaDon strategy based on a data driven technique to 
esDmate “flavour symmetric” (FS) backgrounds processes  (e.g. processes 
like WW,  " ,̄ Wt and Z(→ ττ)+jets producing SF and DF lepton pairs with 
equal probabiliDes).

• Slepton signal is only SF: data driven background esDmaDon technique 
exploits data in the DF channel to predict the FS backgrounds in the SF 
channel. 

Slepton analysis
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• In principle, one could simply count the number of DF events in the SR 
(without the SF selection) to obtain the flavour symmetric background 
events in the SF channel. This, however, is only true at generator level. 

• The particles are identified by a detector, and since electrons and muons 
have different identification, isolation, reconstruction and trigger 
efficiencies, these differences have to be accounted for. Therefore, in 
order to extrapolate the count of DF events to the estimate of SF 
background events, these efficiency differences between electrons and 
muons must be taken into account and used to correct the DF count.

• Two different methods: the efficiency correction method (used as 
default) and the transfer factor method (used as crosscheck) 

• Before applying these methods, all the non FS backgrounds are 
subtracted from the DF data events which are used to obtain the FS 
background in the SF channel. 

Slepton analysis
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Efficiency correcDon method
This technique consists in reweighDng, on an event-by-event basis, for the 
reconstrucDon, isolaDon, idenDficaDon and trigger efficiencies.

Slepton analysis

Expected dieletron events

Expected dimuon events

Expected emu events Assuming DF producDon is twice the SF one
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Efficiency correcDon method
This technique consists in reweighDng, on an event-by-event basis, for the 
reconstrucDon, isolaDon, idenDficaDon and trigger efficiencies.

Slepton analysis

Expected dieletron events

Expected dimuon events

Total expected events

Assuming DF producDon is twice the SF one

reconstruction, isolation, 
identification efficiency 

trigger efficiency
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Efficiency correcDon method
This technique consists in reweighDng, on an event-by-event basis, for the 
reconstrucDon, isolaDon, idenDficaDon and trigger efficiencies.

Slepton analysis

reconstruction, isolation, 
identification efficiency 

The correcDon factor κ is computed in a control region (CReff) 

Tighter cuts than preselection: purities more 
similar to SRs

Inverted to enrich VV events

Larger dimuon rec. eff for Zjets

Different reconstruction efficiencies 
observed for different backgrounds
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Efficiency correction method
This technique consists in reweighting, on an event-by-event basis, for the 
reconstruction, isolation, identification and trigger efficiencies.

Slepton analysis

reconstruction, isolation, 
identification efficiency 

ReconstrucDon efficiencies can depend on the pseudo-
rapidity region where the leptons reach the detector

|η| < 0.1
|η| < 1.05 
|η| > 1.05 

Inclusive η

Differences driven by the low 𝑝!
ℓ! region

At high 𝑝!
ℓ!, the κ factors calculated agree 

in the different pseudo-rapidity regions 

A fit performed in 
every |η| region
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Efficiency correcDon method
This technique consists in reweighDng, on an event-by-event basis, for the 
reconstrucDon, isolaDon, idenDficaDon and trigger efficiencies.

Slepton analysis

Trigger efficiency

Tighter cuts to ensure the 
plateau of pT /MET triggers
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Efficiency correction method
This technique consists in reweighting, on an event-by-event basis, for the 
reconstruction, isolation, identification and trigger efficiencies.

Slepton analysis

Trigger efficiency



2L0J 2nd Wave – Slepton analysis 19

Efficiency correcDon method
This technique consists in reweighDng, on an event-by-event basis, for the 
reconstrucDon, isolaDon, idenDficaDon and trigger efficiencies.

Slepton analysis

Trigger efficiency

MC/data trigger 
efficiency ratio is 
also showing good 
agreement within 
statistical 
uncertainties in 
the whole 
𝑝!
ℓ# range. 

Trigger efficiency correc:on 
α calculated for data (black) 
and MC (purple). 
MC includes: ! ,̄ Wt, Z(→ ττ) 
+ jets, VV, VVV and fakes. 
The boHom frame shows the 
α values normalised to data. 
The uncertain:es are 
sta:s:cal only. 



2L0J 2nd Wave – Slepton analysis 20

SystemaDc uncertainDes

Slepton analysis

• Uncertainty on α: difference between data and MC global trigger efficiencies, combined with their statistical 
uncertainty, assuming they are uncorrelated among flavour channels. 

• Uncertainty on κ. Difference between the global κ factors calculated in the different |η| regions to cover small 
data-MC deviations. 

• SF backgrounds yields using 𝑝!
ℓ! as the fitting variable gives differences below 1%. Therefore we consider an 

additional 1% uncertainty on the choice of 𝑝!
ℓ! as the fitting variable.

• Uncertainty on the fit function κ(𝑝!
ℓ!). The fit parameters (a, b) are varied by their uncertainty keeping the 

other parameter fixed. After the variations, the background yield changes by ∆1, ∆2. The variance is then given 
by 

where C is the covariance matrix given by the fit, and C12 are the off-diagonal values of C. The uncertainty on 
the predicted yields is then the square root of the variance. 

All these systematic uncertainties range from 1 to 2% in the final yield estimate, considering also data-MC 
agreement in the VRs, end up with a 10% overall uncertainty on the background estimate. 
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Slepton analysis
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Slepton analysis
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C1C1 WW analysis
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• Analysis strategy based on machine learning techniques
• BDT training with gradient boosDng (LightGBM framework) based 

on full reconstructed background samples and AtlFast II signal 
samples with ∆𝑚 𝜒#

±, 𝜒#% = 90 or 100 GeV. 
• Input features: 𝑝!

ℓ! , 𝑝!
ℓ" , 𝐸!&'((, 𝐸!&'(( signi(icance, 𝑚!), 𝑚ℓℓ,

𝛥𝜙*++(, , 𝛥𝜙-#$%&&,ℓ!
𝛥𝜙-#$%&&,ℓ"

, 𝑐𝑜𝑠 𝜃ℓℓ∗

• MulDclass classificaDon with 4 output categories: BDT signal, BDT 
VV, BDT Top, BDT others, for DF and SF separately.

C1C1 WW analysis

DF0J SF0J
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• Background normalizaDon strategy based on CRs
• 2 CRs (CR_VV and CR_Top)
• 2 normalizaDon factors 𝜇00, 𝜇,+1 esDmated in CRs to control VV and 

Top (Top=tbar+Wt) backgrounds
• Background esDmaDon validated in VRs and propagated in the SRs 

through transfer factor approach.

C1C1 WW analysis



2L0J 2nd Wave – C1C1WW analysis 26

C1C1 WW analysis
Es#mated scale factors:
𝜇88 = 1.387 ± 0.083
𝜇9:; = 1.058 ± 0.026

CR_VV
0.2 < Signal BDT score < 0.65
BDT top < 0.1, BDT VV > 0.2
and if SF: BDT others < 0.01

Purity: 78%
Signal contamination < 7%

CR_Top
If DF, 0.5 < Signal BDT score < 0.7

If SF, 0.7 < Signal BDT score < 0.75, BDT others < 0.01
Purity: 98%

Signal contamination < 0.6%

CRs
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CRs
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Top VRs defined in the 1J channel as the CR_Top
VR_Top_DF1J: 

0.7 < Signal BDT score < 1, 
VR_Top_SF1J: 

0.75 < Signal BDT score < 1, BDT others < 0.01
VV VRs defined between VV CR and SRs

VR_VV_DF0J: 
0.65 < Signal BDT score < 0.81,

Top BDT score < 0.1, VV BDT score > 0.2

VR_VV_SF0J: 
0.65 < Signal BDT score < 0.77,

Top BDT score < 0.1, VV BDT score > 0.2, 
BDT others < 0.01

Top VRs defined in the 0J channel to allow 
the extrapolation of the top scale factor to 

the SRs, where njet=0
VR_Top_DF0J:

0.5 < Signal BDT score < 0.81 BDT VV < 0.15
VR_Top_SF0J: 

0.5 < Signal BDT score < 0.77, 
BDT VV < 0.15 and BDT others < 0.01

C1C1 WW analysis
VRs
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SRs

2

table.results.yields channel CR Dib CR Top VR Dib DF0J VR Dib SF0J VR Top DF1J VR Top SF1J VR Top DF0J VR Top SF0J

Observed events 632 4468 972 593 1910 95 810 17

Fitted bkg events 632.00± 25.13 4468.18± 66.85 938.50± 59.54 662.15± 77.65 1900.47± 88.68 101.57± 8.88 874.88± 46.37 17.37± 3.71

Fitted FNP events 0.01+1.35
�0.01 0.01+11.43

�0.01 0.01+2.18
�0.01 7.79± 3.95 0.01+4.79

�0.01 4.23± 1.21 20.47± 8.19 0.05+0.13
�0.05

Fitted Wt events 39.31± 4.99 1121.45± 62.41 91.65± 13.56 73.34± 10.76 501.22± 45.95 27.02± 4.54 163.90± 16.26 3.40± 0.48
Fitted Zjets events 1.43+3.67

�1.43 0.00± 0.00 0.00± 0.00 67.53± 35.27 0.02± 0.00 0.04+0.10
�0.04 0.00± 0.00 0.00± 0.00

Fitted Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.24± 0.20 0.00± 0.00 0.00± 0.00 0.50± 0.35 0.00± 0.00
Fitted VV events 521.69± 27.37 69.66± 12.28 732.70± 51.65 403.10± 49.36 32.37± 12.87 2.23± 1.84 431.18± 32.22 8.18± 2.60
Fitted other events 1.66± 0.36 29.22± 3.77 0.99± 0.26 1.16± 0.32 13.56± 1.91 0.75± 0.22 3.53± 0.75 0.05± 0.01
Fitted VVV events 0.14± 0.01 0.06± 0.01 0.06± 0.01 0.09± 0.01 0.03± 0.01 0.00± 0.00 0.16± 0.01 0.01± 0.00
Fitted ttbar events 67.77± 8.07 3247.78± 81.31 113.09± 14.23 108.90± 13.22 1353.26± 59.24 67.31± 7.66 255.15± 21.71 5.70± 1.47

MC exp. SM events 480.61± 15.70 4210.16± 77.41 722.91± 46.71 539.74± 70.02 1790.17± 102.09 95.80± 9.35 731.70± 43.97 14.59± 2.92

MC exp. FNP events 0.01+1.41
�0.01 0.01+11.93

�0.01 0.01+2.27
�0.01 7.79± 4.12 0.01+5.01

�0.01 4.23± 1.27 20.47± 8.56 0.05+0.14
�0.05

MC exp. Wt events 37.16± 5.23 1060.21± 75.92 86.65± 14.05 69.34± 11.15 473.85± 50.90 25.54± 4.68 154.95± 17.65 3.21± 0.46
MC exp. Zjets events 1.43+3.69

�1.43 0.00± 0.00 0.00± 0.00 67.53± 35.49 0.02± 0.00 0.04+0.10
�0.04 0.00± 0.00 0.00± 0.00

MC exp. Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.24± 0.21 0.00± 0.00 0.00± 0.00 0.50± 0.36 0.00± 0.00
MC exp. VV events 376.15± 9.28 50.23± 7.42 528.29± 27.82 290.64± 30.31 23.34± 9.27 1.61± 1.31 310.88± 15.17 5.90± 1.81
MC exp. other events 1.66± 0.36 29.22± 3.79 0.99± 0.26 1.16± 0.32 13.56± 1.92 0.75± 0.22 3.53± 0.75 0.05± 0.01
MC exp. VVV events 0.14± 0.01 0.06± 0.02 0.06± 0.01 0.09± 0.01 0.03± 0.01 0.00± 0.00 0.16± 0.01 0.01± 0.00
MC exp. ttbar events 64.07± 8.15 3070.44± 14.17 106.91± 14.14 102.95± 13.30 1279.36± 60.82 63.63± 7.29 241.21± 22.41 5.39± 1.42

Table 1: Event yields pre (bottom) and post (top) fit in the exclusive CRs and VRs. The uncertainty includes both statistical and systematical contributions.

table.results.yields channel SR DF0J 81 8125 SR DF0J 8125 815 SR DF0J 815 8175 SR DF0J 8175 82 SR DF0J 82 8225 SR DF0J 8225 825 SR DF0J 825 8275 SR DF0J 8275 83

Observed events 29 41 32 35 27 31 30 30

Fitted bkg events 31.55± 4.81 38.54± 12.49 27.50± 8.59 28.31± 7.60 36.40± 7.19 24.37± 6.01 29.20± 5.90 27.80± 5.94

Fitted FNP events 2.13± 0.30 3.50± 0.41 0.01+0.06
�0.01 0.01+0.17

�0.01 6.47± 0.76 1.35± 0.47 1.65± 0.57 0.01+0.18
�0.01

Fitted Wt events 5.10± 1.23 7.06± 1.76 2.42+2.88
�2.42 6.52± 1.18 4.36± 1.29 3.82± 1.97 4.53± 0.93 3.76± 1.15

Fitted Zjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
Fitted Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
Fitted VV events 16.80± 4.16 20.51± 11.86 17.43± 4.62 14.15± 7.05 18.56± 6.21 13.75± 3.83 16.82± 4.66 15.79± 4.26
Fitted other events 0.04+0.05

�0.04 0.05+0.05
�0.05 0.05+0.09

�0.05 0.16± 0.15 0.05+0.07
�0.05 0.05+0.06

�0.05 0.05± 0.01 1.70± 0.20
Fitted VVV events 0.01± 0.00 0.00± 0.00 0.01± 0.01 0.01+0.01

�0.01 0.00+0.00
�0.00 0.01± 0.01 0.01± 0.01 0.01± 0.01

Fitted ttbar events 7.48± 2.58 7.42± 2.29 7.58± 6.38 7.47± 1.95 6.96± 2.92 5.39± 2.49 6.14± 2.57 6.53± 2.34

MC exp. SM events 26.18± 3.96 32.02± 9.42 22.09± 7.67 23.60± 5.91 30.61± 5.70 20.03± 5.05 23.92± 4.76 22.84± 4.86

MC exp. FNP events 2.13± 0.31 3.50± 0.42 0.01+0.07
�0.01 0.01+0.18

�0.01 6.47± 0.79 1.35± 0.49 1.65± 0.60 0.01+0.19
�0.01

MC exp. Wt events 4.82± 1.19 6.67± 1.74 2.29+2.75
�2.29 6.17± 1.16 4.12± 1.28 3.61± 1.90 4.28± 0.92 3.55± 1.11

MC exp. Zjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
MC exp. Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
MC exp. VV events 12.11± 2.87 14.79± 8.63 12.57± 3.22 10.20± 5.17 13.38± 4.39 9.91± 2.76 12.12± 3.29 11.39± 3.04
MC exp. other events 0.04+0.05

�0.04 0.05+0.05
�0.05 0.05+0.09

�0.05 0.16± 0.16 0.05+0.07
�0.05 0.05+0.06

�0.05 0.05± 0.01 1.70± 0.20
MC exp. VVV events 0.01± 0.00 0.00± 0.00 0.01± 0.01 0.01+0.01

�0.01 0.00+0.00
�0.00 0.01± 0.01 0.01± 0.01 0.01± 0.01

MC exp. ttbar events 7.07± 2.48 7.01± 2.21 7.16± 6.07 7.06± 1.87 6.58± 2.79 5.10± 2.37 5.81± 2.46 6.17± 2.24

Table 2: Event yields pre (bottom) and post (top) fit in the exclusive SRs. The uncertainty includes both statistical and systematical contributions.

table.results.yields channel SR DF0J 83 8325 SR DF0J 8325 835 SR DF0J 835 8375 SR DF0J 8375 84 SR DF0J 84 845 SR DF0J 845 85 SR DF0J 85 86 SR DF0J 86

Observed events 24 29 19 20 34 27 34 35

Fitted bkg events 29.66± 11.63 23.39± 9.14 25.96± 9.84 25.87± 6.08 30.42± 7.99 30.11± 9.26 36.89± 7.12 26.43± 8.51

Fitted FNP events 2.32± 1.21 0.43± 0.43 4.26± 1.19 6.05± 0.60 0.93± 0.72 4.59± 0.65 2.15± 0.56 0.09+0.31
�0.09

Fitted Wt events 3.83± 2.40 2.46+2.84
�2.46 3.36± 1.29 2.27± 0.65 4.55± 1.29 2.58± 1.10 5.27± 2.35 2.95± 2.37

Fitted Zjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
Fitted Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
Fitted VV events 18.71± 10.93 15.72± 8.35 14.40± 8.98 13.98± 5.58 17.95± 7.40 17.99± 8.03 22.81± 6.77 19.23± 6.51
Fitted other events 0.06± 0.06 0.19± 0.10 0.03+0.05

�0.03 0.01+0.02
�0.01 0.12± 0.08 0.00± 0.00 0.11± 0.04 0.12± 0.02

Fitted VVV events 0.00± 0.00 0.01± 0.00 0.01± 0.00 0.00± 0.00 0.01± 0.00 0.00± 0.00 0.01± 0.00 0.01± 0.00
Fitted ttbar events 4.73± 2.10 4.58± 1.09 3.90± 1.16 3.56± 1.24 6.86± 2.13 4.94± 2.12 6.55± 2.17 4.02± 2.16

MC exp. SM events 23.98± 8.71 18.62± 6.96 21.54± 7.42 21.65± 4.57 24.79± 6.13 24.68± 7.20 29.89± 5.58 20.68± 6.90

MC exp. FNP events 2.32± 1.27 0.43+0.45
�0.43 4.26± 1.24 6.05± 0.61 0.93± 0.75 4.59± 0.67 2.15± 0.58 0.09+0.32

�0.09

MC exp. Wt events 3.62± 2.29 2.33+2.71
�2.33 3.17± 1.27 2.15± 0.64 4.30± 1.28 2.44± 1.07 4.98± 2.27 2.79± 2.25

MC exp. Zjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
MC exp. Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
MC exp. VV events 13.49± 7.84 11.33± 5.99 10.38± 6.46 10.08± 4.02 12.94± 5.29 12.97± 5.89 16.44± 4.80 13.87± 4.81
MC exp. other events 0.06± 0.06 0.19± 0.10 0.03+0.05

�0.03 0.01+0.02
�0.01 0.12± 0.08 0.00± 0.00 0.11± 0.04 0.12± 0.02

MC exp. VVV events 0.00± 0.00 0.01± 0.00 0.01± 0.00 0.00± 0.00 0.01± 0.00 0.00± 0.00 0.01± 0.00 0.01± 0.00
MC exp. ttbar events 4.48± 2.02 4.33± 1.04 3.69± 1.11 3.36± 1.18 6.49± 2.04 4.67± 2.02 6.19± 2.08 3.80± 2.06

Table 3: Event yields pre (bottom) and post (top) fit in the exclusive SRs. The uncertainty includes both statistical and systematical contributions.

table.results.yields channel SR SF0J 77 775 SR SF0J 775 78 SR SF0J 78 785 SR SF0J 785 79 SR SF0J 79 795 SR SF0J 795 80 SR SF0J 80 81 SR SF0J 81

Observed events 34 23 20 19 15 10 15 7

Fitted bkg events 31.47± 5.04 28.73± 5.60 28.80± 9.41 20.42± 7.18 16.38± 6.13 15.19± 3.92 15.05± 5.16 12.05± 4.13

Fitted FNP events 0.01+0.22
�0.01 1.41± 0.28 0.01+0.10

�0.01 0.01+0.02
�0.01 1.11± 0.31 0.01+0.07

�0.01 0.01+0.12
�0.01 0.01+0.05

�0.01

Fitted Wt events 3.23± 1.17 3.20± 1.25 4.18± 1.54 1.91± 1.10 1.73± 0.78 2.13± 0.88 0.96± 0.63 0.93± 0.32
Fitted Zjets events 1.57+1.88

�1.57 0.56+1.02
�0.56 3.66± 2.47 1.18+2.43

�1.18 2.77± 1.66 1.35± 0.30 1.09+1.36
�1.09 2.70± 2.48

Fitted Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
Fitted VV events 20.88± 3.54 18.91± 4.22 18.17± 8.24 14.27± 3.95 8.12± 4.47 9.78± 3.23 10.82± 4.51 7.35± 2.12
Fitted other events 0.01+0.03

�0.01 0.11± 0.01 0.08± 0.04 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.02± 0.00 0.00± 0.00
Fitted VVV events 0.01± 0.00 0.00+0.00

�0.00 0.00± 0.00 0.00± 0.00 0.00+0.00
�0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00

Fitted ttbar events 5.76± 2.05 4.54± 1.70 2.69± 1.72 3.04+5.06
�3.04 2.65± 2.46 1.92± 1.11 2.15± 2.07 1.04± 0.54

MC exp. SM events 25.15± 4.43 23.03± 4.59 23.35± 7.43 16.17± 6.46 13.87± 5.14 12.24± 3.17 11.86± 4.02 9.89± 3.72

MC exp. FNP events 0.01+0.23
�0.01 1.41± 0.29 0.01+0.11

�0.01 0.01+0.02
�0.01 1.11± 0.31 0.01+0.07

�0.01 0.01+0.13
�0.01 0.01+0.05

�0.01

MC exp. Wt events 3.05± 1.14 3.02± 1.20 3.95± 1.50 1.81± 1.05 1.64± 0.75 2.01± 0.85 0.91± 0.60 0.88± 0.32
MC exp. Zjets events 1.57+1.90

�1.57 0.55+1.02
�0.55 3.66± 2.49 1.18+2.45

�1.18 2.77± 1.67 1.35± 0.30 1.09+1.37
�1.09 2.70± 2.50

MC exp. Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
MC exp. VV events 15.05± 2.50 13.64± 3.15 13.10± 5.84 10.29± 2.87 5.85± 3.22 7.05± 2.42 7.80± 3.24 5.30± 1.50
MC exp. other events 0.01+0.03

�0.01 0.11± 0.01 0.08± 0.04 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.02± 0.00 0.00± 0.00
MC exp. VVV events 0.01± 0.00 0.00+0.00

�0.00 0.00± 0.00 0.00± 0.00 0.00+0.00
�0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00

MC exp. ttbar events 5.45± 1.95 4.30± 1.62 2.54± 1.64 2.87+4.81
�2.87 2.50± 2.34 1.81± 1.05 2.03± 1.97 0.99± 0.51

Table 4: Event yields pre (bottom) and post (top) fit in the exclusive SRs. The uncertainty includes both statistical and systematical contributions.
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table.results.yields channel CR Dib CR Top VR Dib DF0J VR Dib SF0J VR Top DF1J VR Top SF1J VR Top DF0J VR Top SF0J

Observed events 632 4468 972 593 1910 95 810 17

Fitted bkg events 632.00± 25.13 4468.18± 66.85 938.50± 59.54 662.15± 77.65 1900.47± 88.68 101.57± 8.88 874.88± 46.37 17.37± 3.71

Fitted FNP events 0.01+1.35
�0.01 0.01+11.43

�0.01 0.01+2.18
�0.01 7.79± 3.95 0.01+4.79

�0.01 4.23± 1.21 20.47± 8.19 0.05+0.13
�0.05

Fitted Wt events 39.31± 4.99 1121.45± 62.41 91.65± 13.56 73.34± 10.76 501.22± 45.95 27.02± 4.54 163.90± 16.26 3.40± 0.48
Fitted Zjets events 1.43+3.67

�1.43 0.00± 0.00 0.00± 0.00 67.53± 35.27 0.02± 0.00 0.04+0.10
�0.04 0.00± 0.00 0.00± 0.00

Fitted Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.24± 0.20 0.00± 0.00 0.00± 0.00 0.50± 0.35 0.00± 0.00
Fitted VV events 521.69± 27.37 69.66± 12.28 732.70± 51.65 403.10± 49.36 32.37± 12.87 2.23± 1.84 431.18± 32.22 8.18± 2.60
Fitted other events 1.66± 0.36 29.22± 3.77 0.99± 0.26 1.16± 0.32 13.56± 1.91 0.75± 0.22 3.53± 0.75 0.05± 0.01
Fitted VVV events 0.14± 0.01 0.06± 0.01 0.06± 0.01 0.09± 0.01 0.03± 0.01 0.00± 0.00 0.16± 0.01 0.01± 0.00
Fitted ttbar events 67.77± 8.07 3247.78± 81.31 113.09± 14.23 108.90± 13.22 1353.26± 59.24 67.31± 7.66 255.15± 21.71 5.70± 1.47

MC exp. SM events 480.61± 15.70 4210.16± 77.41 722.91± 46.71 539.74± 70.02 1790.17± 102.09 95.80± 9.35 731.70± 43.97 14.59± 2.92

MC exp. FNP events 0.01+1.41
�0.01 0.01+11.93

�0.01 0.01+2.27
�0.01 7.79± 4.12 0.01+5.01

�0.01 4.23± 1.27 20.47± 8.56 0.05+0.14
�0.05

MC exp. Wt events 37.16± 5.23 1060.21± 75.92 86.65± 14.05 69.34± 11.15 473.85± 50.90 25.54± 4.68 154.95± 17.65 3.21± 0.46
MC exp. Zjets events 1.43+3.69

�1.43 0.00± 0.00 0.00± 0.00 67.53± 35.49 0.02± 0.00 0.04+0.10
�0.04 0.00± 0.00 0.00± 0.00

MC exp. Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.24± 0.21 0.00± 0.00 0.00± 0.00 0.50± 0.36 0.00± 0.00
MC exp. VV events 376.15± 9.28 50.23± 7.42 528.29± 27.82 290.64± 30.31 23.34± 9.27 1.61± 1.31 310.88± 15.17 5.90± 1.81
MC exp. other events 1.66± 0.36 29.22± 3.79 0.99± 0.26 1.16± 0.32 13.56± 1.92 0.75± 0.22 3.53± 0.75 0.05± 0.01
MC exp. VVV events 0.14± 0.01 0.06± 0.02 0.06± 0.01 0.09± 0.01 0.03± 0.01 0.00± 0.00 0.16± 0.01 0.01± 0.00
MC exp. ttbar events 64.07± 8.15 3070.44± 14.17 106.91± 14.14 102.95± 13.30 1279.36± 60.82 63.63± 7.29 241.21± 22.41 5.39± 1.42

Table 1: Event yields pre (bottom) and post (top) fit in the exclusive CRs and VRs. The uncertainty includes both statistical and systematical contributions.

table.results.yields channel SR DF0J 81 8125 SR DF0J 8125 815 SR DF0J 815 8175 SR DF0J 8175 82 SR DF0J 82 8225 SR DF0J 8225 825 SR DF0J 825 8275 SR DF0J 8275 83

Observed events 29 41 32 35 27 31 30 30

Fitted bkg events 31.55± 4.81 38.54± 12.49 27.50± 8.59 28.31± 7.60 36.40± 7.19 24.37± 6.01 29.20± 5.90 27.80± 5.94

Fitted FNP events 2.13± 0.30 3.50± 0.41 0.01+0.06
�0.01 0.01+0.17

�0.01 6.47± 0.76 1.35± 0.47 1.65± 0.57 0.01+0.18
�0.01

Fitted Wt events 5.10± 1.23 7.06± 1.76 2.42+2.88
�2.42 6.52± 1.18 4.36± 1.29 3.82± 1.97 4.53± 0.93 3.76± 1.15

Fitted Zjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
Fitted Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
Fitted VV events 16.80± 4.16 20.51± 11.86 17.43± 4.62 14.15± 7.05 18.56± 6.21 13.75± 3.83 16.82± 4.66 15.79± 4.26
Fitted other events 0.04+0.05

�0.04 0.05+0.05
�0.05 0.05+0.09

�0.05 0.16± 0.15 0.05+0.07
�0.05 0.05+0.06

�0.05 0.05± 0.01 1.70± 0.20
Fitted VVV events 0.01± 0.00 0.00± 0.00 0.01± 0.01 0.01+0.01

�0.01 0.00+0.00
�0.00 0.01± 0.01 0.01± 0.01 0.01± 0.01

Fitted ttbar events 7.48± 2.58 7.42± 2.29 7.58± 6.38 7.47± 1.95 6.96± 2.92 5.39± 2.49 6.14± 2.57 6.53± 2.34

MC exp. SM events 26.18± 3.96 32.02± 9.42 22.09± 7.67 23.60± 5.91 30.61± 5.70 20.03± 5.05 23.92± 4.76 22.84± 4.86

MC exp. FNP events 2.13± 0.31 3.50± 0.42 0.01+0.07
�0.01 0.01+0.18

�0.01 6.47± 0.79 1.35± 0.49 1.65± 0.60 0.01+0.19
�0.01

MC exp. Wt events 4.82± 1.19 6.67± 1.74 2.29+2.75
�2.29 6.17± 1.16 4.12± 1.28 3.61± 1.90 4.28± 0.92 3.55± 1.11

MC exp. Zjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
MC exp. Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
MC exp. VV events 12.11± 2.87 14.79± 8.63 12.57± 3.22 10.20± 5.17 13.38± 4.39 9.91± 2.76 12.12± 3.29 11.39± 3.04
MC exp. other events 0.04+0.05

�0.04 0.05+0.05
�0.05 0.05+0.09

�0.05 0.16± 0.16 0.05+0.07
�0.05 0.05+0.06

�0.05 0.05± 0.01 1.70± 0.20
MC exp. VVV events 0.01± 0.00 0.00± 0.00 0.01± 0.01 0.01+0.01

�0.01 0.00+0.00
�0.00 0.01± 0.01 0.01± 0.01 0.01± 0.01

MC exp. ttbar events 7.07± 2.48 7.01± 2.21 7.16± 6.07 7.06± 1.87 6.58± 2.79 5.10± 2.37 5.81± 2.46 6.17± 2.24

Table 2: Event yields pre (bottom) and post (top) fit in the exclusive SRs. The uncertainty includes both statistical and systematical contributions.

table.results.yields channel SR DF0J 83 8325 SR DF0J 8325 835 SR DF0J 835 8375 SR DF0J 8375 84 SR DF0J 84 845 SR DF0J 845 85 SR DF0J 85 86 SR DF0J 86

Observed events 24 29 19 20 34 27 34 35

Fitted bkg events 29.66± 11.63 23.39± 9.14 25.96± 9.84 25.87± 6.08 30.42± 7.99 30.11± 9.26 36.89± 7.12 26.43± 8.51

Fitted FNP events 2.32± 1.21 0.43± 0.43 4.26± 1.19 6.05± 0.60 0.93± 0.72 4.59± 0.65 2.15± 0.56 0.09+0.31
�0.09

Fitted Wt events 3.83± 2.40 2.46+2.84
�2.46 3.36± 1.29 2.27± 0.65 4.55± 1.29 2.58± 1.10 5.27± 2.35 2.95± 2.37

Fitted Zjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
Fitted Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
Fitted VV events 18.71± 10.93 15.72± 8.35 14.40± 8.98 13.98± 5.58 17.95± 7.40 17.99± 8.03 22.81± 6.77 19.23± 6.51
Fitted other events 0.06± 0.06 0.19± 0.10 0.03+0.05

�0.03 0.01+0.02
�0.01 0.12± 0.08 0.00± 0.00 0.11± 0.04 0.12± 0.02

Fitted VVV events 0.00± 0.00 0.01± 0.00 0.01± 0.00 0.00± 0.00 0.01± 0.00 0.00± 0.00 0.01± 0.00 0.01± 0.00
Fitted ttbar events 4.73± 2.10 4.58± 1.09 3.90± 1.16 3.56± 1.24 6.86± 2.13 4.94± 2.12 6.55± 2.17 4.02± 2.16

MC exp. SM events 23.98± 8.71 18.62± 6.96 21.54± 7.42 21.65± 4.57 24.79± 6.13 24.68± 7.20 29.89± 5.58 20.68± 6.90

MC exp. FNP events 2.32± 1.27 0.43+0.45
�0.43 4.26± 1.24 6.05± 0.61 0.93± 0.75 4.59± 0.67 2.15± 0.58 0.09+0.32

�0.09

MC exp. Wt events 3.62± 2.29 2.33+2.71
�2.33 3.17± 1.27 2.15± 0.64 4.30± 1.28 2.44± 1.07 4.98± 2.27 2.79± 2.25

MC exp. Zjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
MC exp. Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
MC exp. VV events 13.49± 7.84 11.33± 5.99 10.38± 6.46 10.08± 4.02 12.94± 5.29 12.97± 5.89 16.44± 4.80 13.87± 4.81
MC exp. other events 0.06± 0.06 0.19± 0.10 0.03+0.05

�0.03 0.01+0.02
�0.01 0.12± 0.08 0.00± 0.00 0.11± 0.04 0.12± 0.02

MC exp. VVV events 0.00± 0.00 0.01± 0.00 0.01± 0.00 0.00± 0.00 0.01± 0.00 0.00± 0.00 0.01± 0.00 0.01± 0.00
MC exp. ttbar events 4.48± 2.02 4.33± 1.04 3.69± 1.11 3.36± 1.18 6.49± 2.04 4.67± 2.02 6.19± 2.08 3.80± 2.06

Table 3: Event yields pre (bottom) and post (top) fit in the exclusive SRs. The uncertainty includes both statistical and systematical contributions.

table.results.yields channel SR SF0J 77 775 SR SF0J 775 78 SR SF0J 78 785 SR SF0J 785 79 SR SF0J 79 795 SR SF0J 795 80 SR SF0J 80 81 SR SF0J 81

Observed events 34 23 20 19 15 10 15 7

Fitted bkg events 31.47± 5.04 28.73± 5.60 28.80± 9.41 20.42± 7.18 16.38± 6.13 15.19± 3.92 15.05± 5.16 12.05± 4.13

Fitted FNP events 0.01+0.22
�0.01 1.41± 0.28 0.01+0.10

�0.01 0.01+0.02
�0.01 1.11± 0.31 0.01+0.07

�0.01 0.01+0.12
�0.01 0.01+0.05

�0.01

Fitted Wt events 3.23± 1.17 3.20± 1.25 4.18± 1.54 1.91± 1.10 1.73± 0.78 2.13± 0.88 0.96± 0.63 0.93± 0.32
Fitted Zjets events 1.57+1.88

�1.57 0.56+1.02
�0.56 3.66± 2.47 1.18+2.43

�1.18 2.77± 1.66 1.35± 0.30 1.09+1.36
�1.09 2.70± 2.48

Fitted Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
Fitted VV events 20.88± 3.54 18.91± 4.22 18.17± 8.24 14.27± 3.95 8.12± 4.47 9.78± 3.23 10.82± 4.51 7.35± 2.12
Fitted other events 0.01+0.03

�0.01 0.11± 0.01 0.08± 0.04 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.02± 0.00 0.00± 0.00
Fitted VVV events 0.01± 0.00 0.00+0.00

�0.00 0.00± 0.00 0.00± 0.00 0.00+0.00
�0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00

Fitted ttbar events 5.76± 2.05 4.54± 1.70 2.69± 1.72 3.04+5.06
�3.04 2.65± 2.46 1.92± 1.11 2.15± 2.07 1.04± 0.54

MC exp. SM events 25.15± 4.43 23.03± 4.59 23.35± 7.43 16.17± 6.46 13.87± 5.14 12.24± 3.17 11.86± 4.02 9.89± 3.72

MC exp. FNP events 0.01+0.23
�0.01 1.41± 0.29 0.01+0.11

�0.01 0.01+0.02
�0.01 1.11± 0.31 0.01+0.07

�0.01 0.01+0.13
�0.01 0.01+0.05

�0.01

MC exp. Wt events 3.05± 1.14 3.02± 1.20 3.95± 1.50 1.81± 1.05 1.64± 0.75 2.01± 0.85 0.91± 0.60 0.88± 0.32
MC exp. Zjets events 1.57+1.90

�1.57 0.55+1.02
�0.55 3.66± 2.49 1.18+2.45

�1.18 2.77± 1.67 1.35± 0.30 1.09+1.37
�1.09 2.70± 2.50

MC exp. Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
MC exp. VV events 15.05± 2.50 13.64± 3.15 13.10± 5.84 10.29± 2.87 5.85± 3.22 7.05± 2.42 7.80± 3.24 5.30± 1.50
MC exp. other events 0.01+0.03

�0.01 0.11± 0.01 0.08± 0.04 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.02± 0.00 0.00± 0.00
MC exp. VVV events 0.01± 0.00 0.00+0.00

�0.00 0.00± 0.00 0.00± 0.00 0.00+0.00
�0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00

MC exp. ttbar events 5.45± 1.95 4.30± 1.62 2.54± 1.64 2.87+4.81
�2.87 2.50± 2.34 1.81± 1.05 2.03± 1.97 0.99± 0.51

Table 4: Event yields pre (bottom) and post (top) fit in the exclusive SRs. The uncertainty includes both statistical and systematical contributions.

16 DF0J SRs
starDng from BDT signal > 0.81

• Shape fit to enhance sensiDvity. SRs binned in BDT signal score.

C1C1 WW analysis
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table.results.yields channel CR Dib CR Top VR Dib DF0J VR Dib SF0J VR Top DF1J VR Top SF1J VR Top DF0J VR Top SF0J

Observed events 632 4468 972 593 1910 95 810 17

Fitted bkg events 632.00± 25.13 4468.18± 66.85 938.50± 59.54 662.15± 77.65 1900.47± 88.68 101.57± 8.88 874.88± 46.37 17.37± 3.71

Fitted FNP events 0.01+1.35
�0.01 0.01+11.43

�0.01 0.01+2.18
�0.01 7.79± 3.95 0.01+4.79

�0.01 4.23± 1.21 20.47± 8.19 0.05+0.13
�0.05

Fitted Wt events 39.31± 4.99 1121.45± 62.41 91.65± 13.56 73.34± 10.76 501.22± 45.95 27.02± 4.54 163.90± 16.26 3.40± 0.48
Fitted Zjets events 1.43+3.67

�1.43 0.00± 0.00 0.00± 0.00 67.53± 35.27 0.02± 0.00 0.04+0.10
�0.04 0.00± 0.00 0.00± 0.00

Fitted Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.24± 0.20 0.00± 0.00 0.00± 0.00 0.50± 0.35 0.00± 0.00
Fitted VV events 521.69± 27.37 69.66± 12.28 732.70± 51.65 403.10± 49.36 32.37± 12.87 2.23± 1.84 431.18± 32.22 8.18± 2.60
Fitted other events 1.66± 0.36 29.22± 3.77 0.99± 0.26 1.16± 0.32 13.56± 1.91 0.75± 0.22 3.53± 0.75 0.05± 0.01
Fitted VVV events 0.14± 0.01 0.06± 0.01 0.06± 0.01 0.09± 0.01 0.03± 0.01 0.00± 0.00 0.16± 0.01 0.01± 0.00
Fitted ttbar events 67.77± 8.07 3247.78± 81.31 113.09± 14.23 108.90± 13.22 1353.26± 59.24 67.31± 7.66 255.15± 21.71 5.70± 1.47

MC exp. SM events 480.61± 15.70 4210.16± 77.41 722.91± 46.71 539.74± 70.02 1790.17± 102.09 95.80± 9.35 731.70± 43.97 14.59± 2.92

MC exp. FNP events 0.01+1.41
�0.01 0.01+11.93

�0.01 0.01+2.27
�0.01 7.79± 4.12 0.01+5.01

�0.01 4.23± 1.27 20.47± 8.56 0.05+0.14
�0.05

MC exp. Wt events 37.16± 5.23 1060.21± 75.92 86.65± 14.05 69.34± 11.15 473.85± 50.90 25.54± 4.68 154.95± 17.65 3.21± 0.46
MC exp. Zjets events 1.43+3.69

�1.43 0.00± 0.00 0.00± 0.00 67.53± 35.49 0.02± 0.00 0.04+0.10
�0.04 0.00± 0.00 0.00± 0.00

MC exp. Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.24± 0.21 0.00± 0.00 0.00± 0.00 0.50± 0.36 0.00± 0.00
MC exp. VV events 376.15± 9.28 50.23± 7.42 528.29± 27.82 290.64± 30.31 23.34± 9.27 1.61± 1.31 310.88± 15.17 5.90± 1.81
MC exp. other events 1.66± 0.36 29.22± 3.79 0.99± 0.26 1.16± 0.32 13.56± 1.92 0.75± 0.22 3.53± 0.75 0.05± 0.01
MC exp. VVV events 0.14± 0.01 0.06± 0.02 0.06± 0.01 0.09± 0.01 0.03± 0.01 0.00± 0.00 0.16± 0.01 0.01± 0.00
MC exp. ttbar events 64.07± 8.15 3070.44± 14.17 106.91± 14.14 102.95± 13.30 1279.36± 60.82 63.63± 7.29 241.21± 22.41 5.39± 1.42

Table 1: Event yields pre (bottom) and post (top) fit in the exclusive CRs and VRs. The uncertainty includes both statistical and systematical contributions.

table.results.yields channel SR DF0J 81 8125 SR DF0J 8125 815 SR DF0J 815 8175 SR DF0J 8175 82 SR DF0J 82 8225 SR DF0J 8225 825 SR DF0J 825 8275 SR DF0J 8275 83

Observed events 29 41 32 35 27 31 30 30

Fitted bkg events 31.55± 4.81 38.54± 12.49 27.50± 8.59 28.31± 7.60 36.40± 7.19 24.37± 6.01 29.20± 5.90 27.80± 5.94

Fitted FNP events 2.13± 0.30 3.50± 0.41 0.01+0.06
�0.01 0.01+0.17

�0.01 6.47± 0.76 1.35± 0.47 1.65± 0.57 0.01+0.18
�0.01

Fitted Wt events 5.10± 1.23 7.06± 1.76 2.42+2.88
�2.42 6.52± 1.18 4.36± 1.29 3.82± 1.97 4.53± 0.93 3.76± 1.15

Fitted Zjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
Fitted Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
Fitted VV events 16.80± 4.16 20.51± 11.86 17.43± 4.62 14.15± 7.05 18.56± 6.21 13.75± 3.83 16.82± 4.66 15.79± 4.26
Fitted other events 0.04+0.05

�0.04 0.05+0.05
�0.05 0.05+0.09

�0.05 0.16± 0.15 0.05+0.07
�0.05 0.05+0.06

�0.05 0.05± 0.01 1.70± 0.20
Fitted VVV events 0.01± 0.00 0.00± 0.00 0.01± 0.01 0.01+0.01

�0.01 0.00+0.00
�0.00 0.01± 0.01 0.01± 0.01 0.01± 0.01

Fitted ttbar events 7.48± 2.58 7.42± 2.29 7.58± 6.38 7.47± 1.95 6.96± 2.92 5.39± 2.49 6.14± 2.57 6.53± 2.34

MC exp. SM events 26.18± 3.96 32.02± 9.42 22.09± 7.67 23.60± 5.91 30.61± 5.70 20.03± 5.05 23.92± 4.76 22.84± 4.86

MC exp. FNP events 2.13± 0.31 3.50± 0.42 0.01+0.07
�0.01 0.01+0.18

�0.01 6.47± 0.79 1.35± 0.49 1.65± 0.60 0.01+0.19
�0.01

MC exp. Wt events 4.82± 1.19 6.67± 1.74 2.29+2.75
�2.29 6.17± 1.16 4.12± 1.28 3.61± 1.90 4.28± 0.92 3.55± 1.11

MC exp. Zjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
MC exp. Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
MC exp. VV events 12.11± 2.87 14.79± 8.63 12.57± 3.22 10.20± 5.17 13.38± 4.39 9.91± 2.76 12.12± 3.29 11.39± 3.04
MC exp. other events 0.04+0.05

�0.04 0.05+0.05
�0.05 0.05+0.09

�0.05 0.16± 0.16 0.05+0.07
�0.05 0.05+0.06

�0.05 0.05± 0.01 1.70± 0.20
MC exp. VVV events 0.01± 0.00 0.00± 0.00 0.01± 0.01 0.01+0.01

�0.01 0.00+0.00
�0.00 0.01± 0.01 0.01± 0.01 0.01± 0.01

MC exp. ttbar events 7.07± 2.48 7.01± 2.21 7.16± 6.07 7.06± 1.87 6.58± 2.79 5.10± 2.37 5.81± 2.46 6.17± 2.24

Table 2: Event yields pre (bottom) and post (top) fit in the exclusive SRs. The uncertainty includes both statistical and systematical contributions.

table.results.yields channel SR DF0J 83 8325 SR DF0J 8325 835 SR DF0J 835 8375 SR DF0J 8375 84 SR DF0J 84 845 SR DF0J 845 85 SR DF0J 85 86 SR DF0J 86

Observed events 24 29 19 20 34 27 34 35

Fitted bkg events 29.66± 11.63 23.39± 9.14 25.96± 9.84 25.87± 6.08 30.42± 7.99 30.11± 9.26 36.89± 7.12 26.43± 8.51

Fitted FNP events 2.32± 1.21 0.43± 0.43 4.26± 1.19 6.05± 0.60 0.93± 0.72 4.59± 0.65 2.15± 0.56 0.09+0.31
�0.09

Fitted Wt events 3.83± 2.40 2.46+2.84
�2.46 3.36± 1.29 2.27± 0.65 4.55± 1.29 2.58± 1.10 5.27± 2.35 2.95± 2.37

Fitted Zjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
Fitted Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
Fitted VV events 18.71± 10.93 15.72± 8.35 14.40± 8.98 13.98± 5.58 17.95± 7.40 17.99± 8.03 22.81± 6.77 19.23± 6.51
Fitted other events 0.06± 0.06 0.19± 0.10 0.03+0.05

�0.03 0.01+0.02
�0.01 0.12± 0.08 0.00± 0.00 0.11± 0.04 0.12± 0.02

Fitted VVV events 0.00± 0.00 0.01± 0.00 0.01± 0.00 0.00± 0.00 0.01± 0.00 0.00± 0.00 0.01± 0.00 0.01± 0.00
Fitted ttbar events 4.73± 2.10 4.58± 1.09 3.90± 1.16 3.56± 1.24 6.86± 2.13 4.94± 2.12 6.55± 2.17 4.02± 2.16

MC exp. SM events 23.98± 8.71 18.62± 6.96 21.54± 7.42 21.65± 4.57 24.79± 6.13 24.68± 7.20 29.89± 5.58 20.68± 6.90

MC exp. FNP events 2.32± 1.27 0.43+0.45
�0.43 4.26± 1.24 6.05± 0.61 0.93± 0.75 4.59± 0.67 2.15± 0.58 0.09+0.32

�0.09

MC exp. Wt events 3.62± 2.29 2.33+2.71
�2.33 3.17± 1.27 2.15± 0.64 4.30± 1.28 2.44± 1.07 4.98± 2.27 2.79± 2.25

MC exp. Zjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
MC exp. Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
MC exp. VV events 13.49± 7.84 11.33± 5.99 10.38± 6.46 10.08± 4.02 12.94± 5.29 12.97± 5.89 16.44± 4.80 13.87± 4.81
MC exp. other events 0.06± 0.06 0.19± 0.10 0.03+0.05

�0.03 0.01+0.02
�0.01 0.12± 0.08 0.00± 0.00 0.11± 0.04 0.12± 0.02

MC exp. VVV events 0.00± 0.00 0.01± 0.00 0.01± 0.00 0.00± 0.00 0.01± 0.00 0.00± 0.00 0.01± 0.00 0.01± 0.00
MC exp. ttbar events 4.48± 2.02 4.33± 1.04 3.69± 1.11 3.36± 1.18 6.49± 2.04 4.67± 2.02 6.19± 2.08 3.80± 2.06

Table 3: Event yields pre (bottom) and post (top) fit in the exclusive SRs. The uncertainty includes both statistical and systematical contributions.

table.results.yields channel SR SF0J 77 775 SR SF0J 775 78 SR SF0J 78 785 SR SF0J 785 79 SR SF0J 79 795 SR SF0J 795 80 SR SF0J 80 81 SR SF0J 81

Observed events 34 23 20 19 15 10 15 7

Fitted bkg events 31.47± 5.04 28.73± 5.60 28.80± 9.41 20.42± 7.18 16.38± 6.13 15.19± 3.92 15.05± 5.16 12.05± 4.13

Fitted FNP events 0.01+0.22
�0.01 1.41± 0.28 0.01+0.10

�0.01 0.01+0.02
�0.01 1.11± 0.31 0.01+0.07

�0.01 0.01+0.12
�0.01 0.01+0.05

�0.01

Fitted Wt events 3.23± 1.17 3.20± 1.25 4.18± 1.54 1.91± 1.10 1.73± 0.78 2.13± 0.88 0.96± 0.63 0.93± 0.32
Fitted Zjets events 1.57+1.88

�1.57 0.56+1.02
�0.56 3.66± 2.47 1.18+2.43

�1.18 2.77± 1.66 1.35± 0.30 1.09+1.36
�1.09 2.70± 2.48

Fitted Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
Fitted VV events 20.88± 3.54 18.91± 4.22 18.17± 8.24 14.27± 3.95 8.12± 4.47 9.78± 3.23 10.82± 4.51 7.35± 2.12
Fitted other events 0.01+0.03

�0.01 0.11± 0.01 0.08± 0.04 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.02± 0.00 0.00± 0.00
Fitted VVV events 0.01± 0.00 0.00+0.00

�0.00 0.00± 0.00 0.00± 0.00 0.00+0.00
�0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00

Fitted ttbar events 5.76± 2.05 4.54± 1.70 2.69± 1.72 3.04+5.06
�3.04 2.65± 2.46 1.92± 1.11 2.15± 2.07 1.04± 0.54

MC exp. SM events 25.15± 4.43 23.03± 4.59 23.35± 7.43 16.17± 6.46 13.87± 5.14 12.24± 3.17 11.86± 4.02 9.89± 3.72

MC exp. FNP events 0.01+0.23
�0.01 1.41± 0.29 0.01+0.11

�0.01 0.01+0.02
�0.01 1.11± 0.31 0.01+0.07

�0.01 0.01+0.13
�0.01 0.01+0.05

�0.01

MC exp. Wt events 3.05± 1.14 3.02± 1.20 3.95± 1.50 1.81± 1.05 1.64± 0.75 2.01± 0.85 0.91± 0.60 0.88± 0.32
MC exp. Zjets events 1.57+1.90

�1.57 0.55+1.02
�0.55 3.66± 2.49 1.18+2.45

�1.18 2.77± 1.67 1.35± 0.30 1.09+1.37
�1.09 2.70± 2.50

MC exp. Zttjets events 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00
MC exp. VV events 15.05± 2.50 13.64± 3.15 13.10± 5.84 10.29± 2.87 5.85± 3.22 7.05± 2.42 7.80± 3.24 5.30± 1.50
MC exp. other events 0.01+0.03

�0.01 0.11± 0.01 0.08± 0.04 0.00± 0.00 0.00± 0.00 0.00± 0.00 0.02± 0.00 0.00± 0.00
MC exp. VVV events 0.01± 0.00 0.00+0.00

�0.00 0.00± 0.00 0.00± 0.00 0.00+0.00
�0.00 0.00± 0.00 0.00± 0.00 0.00± 0.00

MC exp. ttbar events 5.45± 1.95 4.30± 1.62 2.54± 1.64 2.87+4.81
�2.87 2.50± 2.34 1.81± 1.05 2.03± 1.97 0.99± 0.51

Table 4: Event yields pre (bottom) and post (top) fit in the exclusive SRs. The uncertainty includes both statistical and systematical contributions.

8 SF0J SRs
starDng from BDT signal > 0.77

requiring BDT others < 0.01

C1C1 WW analysis

• Shape fit to enhance sensiDvity. SRs binned in BDT signal score.
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C1C1 WW analysis
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• Bkg-only fit pullplot (using ATLAS recommended formula for the significance). 
• All pulls ≲ 1, the largest one occurs to be in a VR. 
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C1C1 WW analysis
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0.00 -0.00 0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 0.00 0.00 1.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 0.11 0.34

0.00 -0.00 0.00 -0.00 -0.00 -0.00 -0.00 0.00 0.00 -0.00 0.00 1.00 0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 0.08 0.13

-0.00 -0.00 0.00 -0.00 -0.00 0.00 0.00 0.00 0.00 -0.00 1.00 0.00 0.00 0.00 -0.00 0.00 0.00 -0.00 -0.00 -0.01 0.12

-0.00 0.00 -0.00 0.00 0.00 0.00 0.00 -0.00 -0.00 1.00 -0.00 -0.00 -0.00 0.00 0.00 0.00 0.00 -0.00 0.00 -0.10 -0.18

-0.00 -0.00 0.00 -0.00 -0.00 -0.00 -0.00 0.00 1.00 -0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 0.14 0.44

0.00 -0.00 0.00 -0.00 -0.00 -0.00 -0.00 1.00 0.00 -0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 0.06 0.12

0.00 0.00 0.00 -0.00 -0.00 -0.00 1.00 -0.00 -0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 0.10 -0.03

0.00 0.00 0.00 -0.00 -0.00 1.00 -0.00 -0.00 -0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 0.11 -0.04

-0.00 0.00 -0.00 -0.00 1.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 0.13 -0.05

0.00 0.00 0.00 1.00 -0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 0.00 0.00 0.08 -0.28

0.00 -0.00 1.00 0.00 -0.00 0.00 0.00 0.00 0.00 -0.00 0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.03 -0.11

-0.00 1.00 -0.00 0.00 0.00 0.00 0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.00 -0.00 0.00 0.00 -0.00 -0.00 0.00 -0.00 -0.17

1.00 -0.00 0.00 0.00 -0.00 0.00 0.00 0.00 -0.00 -0.00 -0.00 0.00 0.00 0.00 -0.00 -0.00 0.00 0.00 0.00 -0.13 0.05

h_corr_reducedCorrelaDons
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C1C1 WW analysis
Exclusion contours
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C1C1 WW analysis

1.5- 1- 0.5- 0 0.5 1 1.5

a

_Shower_ttbara
_Resummation_Zjetsa
_Resummation_VVa

_Renormalization_ttbara
_Renormalization_Zjetsa
_Renormalization_VVa

_RenormalizationFactorization_VVa
_Radiation_ttbara

_PILEUPa
_PDF_VVa

_MUON_SCALEa
_MUON_SAGITTA_RHOa

_MUON_SAGITTA_RESBIASa
_MUON_MSa
_MUON_IDa

_MUON_EFF_TrigSystUncertaintya
_MUON_EFF_TrigStatUncertaintya

_MUON_EFF_TTVA_SYSa
_MUON_EFF_TTVA_STATa

_MUON_EFF_RECO_SYS_LOWPTa
_MUON_EFF_RECO_SYSa

_MUON_EFF_RECO_STAT_LOWPTa
_MUON_EFF_RECO_STATa

_MUON_EFF_ISO_SYSa
_MUON_EFF_ISO_STATa

_MET_SoftTrk_Scalea
_MET_SoftTrk_ResoPerpa
_MET_SoftTrk_ResoParaa

_JVTa
_JET_PunchThrough_MC16a
_JET_Pileup_RhoTopologya

_JET_Pileup_PtTerma
_JET_Pileup_OffsetNPVa
_JET_Pileup_OffsetMua
_JET_Flavor_Responsea

_JET_Flavor_Compositiona
_JET_EtaIntercalibration_posEtaa
_JET_EtaIntercalibration_negEtaa
_JET_EtaIntercalibration_highEa

_JET_EffectiveNP_Statistical6_Mixed1a
_JET_EffectiveNP_Statistical5_Mixed1a
_JET_EffectiveNP_Statistical4_Mixed1a
_JET_EffectiveNP_Statistical3_Mixed1a
_JET_EffectiveNP_Statistical2_Mixed1a
_JET_EffectiveNP_Statistical1_Mixed1a
_JET_EffectiveNP_Modelling4_Mixed1a
_JET_EffectiveNP_Modelling3_Mixed1a
_JET_EffectiveNP_Modelling2_Mixed1a
_JET_EffectiveNP_Modelling1_Mixed1a

_JET_EffectiveNP_Mixed3a
_JET_EffectiveNP_Mixed2a
_JET_EffectiveNP_Mixed1a

_JET_EffectiveNP_Detector2a
_JET_EffectiveNP_Detector1a

_JER_DataVsMCa
_JER7a
_JER6a
_JER5a
_JER4a
_JER3a
_JER2a
_JER1a

_Generator_ttbara
_Factorization_ttbara
_Factorization_Zjetsa
_Factorization_VVa

_FT_EFF_extrapolationa
_FT_EFF_extrFromCharma

_FT_EFF_Lighta
_FT_EFF_Ca
_FT_EFF_Ba

_FNP_TOTAL_SYSa
_EL_EFF_Triggereffa
_EL_EFF_Triggera
_EL_EFF_Recoa
_EL_EFF_Isoa
_EL_EFF_IDa

_EL_EFF_Chargea
_EG_SCALEa
_EG_RESa

_DS_Singletopa
_CKKW_Zjetsa
_CKKW_VVa

_SR_SF0J_81g
_SR_SF0J_80_81g

_SR_SF0J_79_795g
_SR_SF0J_795_80g
_SR_SF0J_78_785g
_SR_SF0J_785_79g
_SR_SF0J_77_775g
_SR_SF0J_775_78g

_SR_DF0J_86g
_SR_DF0J_85_86g
_SR_DF0J_84_845g
_SR_DF0J_845_85g
_SR_DF0J_83_8325g
_SR_DF0J_8375_84g
_SR_DF0J_835_8375g
_SR_DF0J_8325_835g
_SR_DF0J_82_8225g
_SR_DF0J_8275_83g
_SR_DF0J_825_8275g
_SR_DF0J_8225_825g
_SR_DF0J_81_8125g
_SR_DF0J_8175_82g
_SR_DF0J_815_8175g
_SR_DF0J_8125_815g

_CR_Topg
_CR_VVg

Lumi
_topµ
_VVµ
_SIGµ

0.5- 0 0.5 1 1.5 2 2.5

µ / g

• Fit parameters for exclusion chargino point 100_10.
• Found some pulling and profiling, especially for the theorethical uncertainDes
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Model independent signal fit
• An analysis searching for new physics phenomena typically sets model-independent upper limits on the number of 

events beyond the expected number of events in each SR. In this way, for any signal model of interest, anyone can 
esDmate the number of signal events predicted in a parDcular signal region and check if the model has been excluded 
by current measurements or not. 

• Sezng the upper limit is accomplished by performing a model-independent signal fit. For this fit strategy, both the 
CRs and SRs are used, in the same manner as for the model-dependent signal fit. Signal contaminaDon is not allowed 
in the CRs, but no other assumpDons are made for the signal model, also called a “dummy signal” predicDon. The SR 
in this fit configuraDon is constructed as a single-bin region, since having more bins requires assumpDons on the 
signal spread over these bins. The number of signal events in the signal region is added as a parameter to the fit. 
Otherwise, the fit proceeds in the same way as the model-dependent signal fit. 

• The model-independent signal fit strategy, fizng both the CRs and each SR, is also used to perform the background-
only hypothesis test, which quanDfies the significance of any observed excess of events in a SR, again in a manner 
that is independent of any parDcular signal model. The background-only hypothesis test quanDfies the significance of 
an excess of events in the signal region by the probability that a background- only experiment is more signal-like than 
observed, also called the discovery p-value. The probability of the SM background to fluctuate to the observed 
number of events or higher in each SR has been capped at 0.5. 
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Slepton analysis
• For the model independent limits, 10 inclusive regions have been defined. 
• Each fit will only include a single inclusive bin. The inclusive regions are defined, using the 
𝑚!)
#%% variable, asking for: 𝑚!)

#%% > 100, 𝑚!)
#%% > 110, 𝑚!)

#%% > 120, 𝑚!)
#%% > 130, 𝑚!)

#%% > 140. 
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C1C1 WW analysis
• A looser region discovery (SRD_DF0J_81_SF0J_77) with higher staDsDcs including all the 

bins for the binned exclusion fit.
• Tighter regions are defined by taking BDT signal > 0.81 for DF0J and > 0.77 for SF0J which 

correspond to the significance peaks.
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Summary & outlook

• Slepton & C1C1 analyses
• Both analyses unblinded and fit results presented to the SUSY WG
• Data compaDble with SM expectaDons

• No significant data excess in the slepton analysis
• No significant data excess in the C1C1 analysis (with all pulls ≲ 1, the largest one occurs to be 

in a VR). 
• Observed exclusion limits slightly extending the previous ones.

• Both analyses are sDll wip and targeDng SUSY WG Approval:
• theory uncertainty for signal to be implemented
• preparaDon of paper dra~
• recast workflow
• provide material for combinaDon
• provide material for HEP-data
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Backup
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Definition of analysis variables 

• 𝑝!
ℓ!:	the transverse momentum of the leading lepton 

• 𝑝!
ℓ": the transverse momentum of the subleading lepton

• 𝑚ℓℓ: the invariant mass of the two leptons 
• 𝛥𝜙ℓ!,ℓ": the azimuthal angular separaDon between the two leptons
• 𝛥𝜙-#$%&&,ℓ!

:	the azimuthal angular separaDon between 𝐸!&'(( and the leading lepton
• 𝑝!,*++(,ℓℓ : the module of the vectorial sum of the 𝑝! of the two leptons and the 𝐸!&'((

• 𝑚!)
&', the stransverse mass as defined in [1,	2]	with 𝑚2 the mass of the invisible particles

• cos 𝜃ℓℓ∗ = cos(2 tan3#(𝑒∆5ℓℓ/))) = tanh (𝑒∆5ℓℓ/)),	sensitive to the spin of the particles [3]
• 𝛥𝜙*++(,: the azimuthal angular separaDon between 𝐸!&'(( and the vectorial sum of the two leptons 𝑝! and the 𝐸!&'((

https://arxiv.org/abs/hep-ph/9906349
https://arxiv.org/abs/1908.08215
https://arxiv.org/abs/hep-ph/0511115
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Systematic pulling and profiling
• In simple cases, it’s clear 

what happens

• But there are some cases where the 
outcome is the opposite of what 
one would expect. ParDcularly when 
the signal doesn’t evenly populate 
bins and some signal region is 
constraining the background.
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Efficiency correction method
This technique consists in reweighting, on an event-by-event basis, for the 
reconstruction, isolation, identification and trigger efficiencies.

Slepton analysis

reconstrucDon, isolaDon, 
idenDficaDon efficiency 

Reconstruction efficiencies can depend on the pseudo-
rapidity region where the leptons reach the detector

|η| < 0.1 region 
|η| < 1.05 
|η| > 1.05 

Inclusive η

A fit performed in 
every |η| region

a BarEnd= 25.8058
b BarEnd= 0.819979

a EndEnd= 34.9074
a EndEnd= 0.871159 

a Central = 16.238
b Central = 0.600167

a BarBar= 19.2825
b BarBar = 0.764995
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Sleptons: Yield Tables
SR

-0
je

t
SR

-1
je

t
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Sleptons: Syst Tables
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Pullplots

SR-0jet: the expected background overestimates the 
observed data in two 𝑚!) bins, with a significance of 
about −2σ. 
Fluctuations also observed when using pure MC for 
the FS estimate, suggesting that the observed 
disagreement is most likely arising from statistical 
under-fluctuations of the data. 

SR-1jet: two bins with excesses of about 1.5𝜎 and one bin 
with a −3.5𝜎 overesDmaDon of the background are observed. 
Related to staDsDcal fluctuaDons of data in SRDF-1jet 
(documented in Appendix D). Cross-checked with the 0-jet 
case where a similar behaviour with respect to the data-
driven esDmate was observed. 
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Pullplots

 [100-105]
Î T2

100m [105-110]
[110-115]

[115-120]
[120-125]

[125-130]
[130-140] )¥

[140-

5

10

15

20

25

30

35
Ev

en
ts

data total background
flavSym FNP
ZZ,WZ VVV
Z+jets other

-1=13 TeV, 139 fbs

SR-0jet

 [100-105]
Î T2

100m [105-110]
[110-115]

[115-120]
[120-125]

[125-130]
[130-140] )¥

[140-

2-
0
2

Si
gn

ifi
ca

nc
e

 [100-105]
Î T2

100m [105-110]
[110-115]

[115-120]
[120-125]

[125-130]
[130-140] )¥

[140-

5

10

15

20

25

30

35

40

Ev
en

ts

data total background
flavSym FNP
ZZ,WZ VVV
Z+jets other

-1=13 TeV, 139 fbs

SR-1jet

 [100-105]
Î T2

100m [105-110]
[110-115]

[115-120]
[120-125]

[125-130]
[130-140] )¥

[140-

2-
0
2

Si
gn

ifi
ca

nc
e



2L0J 2nd Wave – Slepton analysis 50

Fit parameters

1.5- 1- 0.5- 0 0.5 1 1.5

a

_fakeSysSubtract_1J_140_inftya
_fakeSysSubtract_1J_130_140a
_fakeSysSubtract_1J_125_130a
_fakeSysSubtract_1J_120_125a
_fakeSysSubtract_1J_115_120a
_fakeSysSubtract_1J_110_115a
_fakeSysSubtract_1J_105_110a
_fakeSysSubtract_1J_100_105a

_fakeSysSubtract_140_inftya
_fakeSysSubtract_130_140a
_fakeSysSubtract_125_130a
_fakeSysSubtract_120_125a
_fakeSysSubtract_110_120a
_fakeSysSubtract_110_115a
_fakeSysSubtract_105_110a
_fakeSysSubtract_100_105a

_Zjetsren1Ja
_Zjetsrena

_Zjetsqsf1Ja
_Zjetsqsfa

_Zjetsfac1Ja
_Zjetsfaca

_Zjetsckkw1Ja
_Zjetsckkwa
_ZjetsSysa

_VVrenfac1Ja
_VVrenfaca
_VVren1Ja
_VVrena

_VVqsf1Ja
_VVqsfa

_VVpdf1Ja
_VVpdfa

_VVfac1Ja
_VVfaca

_VVckkw1Ja
_VVckkwa

_MUON_SCALEa
_MUON_SAGITTA_RHOa

_MUON_SAGITTA_RESBIASa
_MUON_MSa
_MUON_IDa

_MUON_EFF_RECO_SYSa
_MUON_EFF_ISO_SYSa

_MET_SoftTrk_Scalea
_MET_SoftTrk_ResoPerpa
_MET_SoftTrk_ResoParaa

_JVTa
_JET_Flavor_Responsea

_JET_Flavor_Compositiona
_JET_EtaIntercalibration_posEtaa
_JET_EtaIntercalibration_negEtaa
_JET_EtaIntercalibration_highEa

_JET_EtaIntercalibration_TotalStata
_JER7a
_JER6a
_JER5a
_JER4a
_JER3a
_JER2a
_JER1a
_JERa

_FT_EFF_Lighta
_FT_EFF_Ca
_FT_EFF_Ba

_FSsysta
_FAKE_xseca

_FAKE_weightsysa
_FAKE_weighta

_FAKE_stata
_FAKE_eff_triga

_FAKE_effa
_EL_EFF_Recoa
_EL_EFF_RECOa

_EL_EFF_Isoa
_EL_EFF_IDa
_EG_SCALEa
_EG_RESa

_SR_MT2_140_infty_cuts_bin_0g
_SR_MT2_130_140_cuts_bin_0g
_SR_MT2_125_130_cuts_bin_0g
_SR_MT2_120_125_cuts_bin_0g
_SR_MT2_115_120_cuts_bin_0g
_SR_MT2_110_115_cuts_bin_0g
_SR_MT2_105_110_cuts_bin_0g
_SR_MT2_100_105_cuts_bin_0g

_SR_1J_MT2_140_infty_cuts_bin_0g
_SR_1J_MT2_130_140_cuts_bin_0g
_SR_1J_MT2_125_130_cuts_bin_0g
_SR_1J_MT2_120_125_cuts_bin_0g
_SR_1J_MT2_115_120_cuts_bin_0g
_SR_1J_MT2_110_115_cuts_bin_0g
_SR_1J_MT2_105_110_cuts_bin_0g
_SR_1J_MT2_100_105_cuts_bin_0g

_Arbitraryµ

0.5- 0 0.5 1 1.5 2 2.5

µ / g

1.5- 1- 0.5- 0 0.5 1 1.5

a

_fakeSysSubtract_1J_140_inftya
_fakeSysSubtract_1J_130_140a
_fakeSysSubtract_1J_125_130a
_fakeSysSubtract_1J_120_125a
_fakeSysSubtract_1J_115_120a
_fakeSysSubtract_1J_110_115a
_fakeSysSubtract_1J_105_110a
_fakeSysSubtract_1J_100_105a

_fakeSysSubtract_140_inftya
_fakeSysSubtract_130_140a
_fakeSysSubtract_125_130a
_fakeSysSubtract_120_125a
_fakeSysSubtract_110_120a
_fakeSysSubtract_110_115a
_fakeSysSubtract_105_110a
_fakeSysSubtract_100_105a

_Zjetsren1Ja
_Zjetsrena

_Zjetsqsf1Ja
_Zjetsqsfa

_Zjetsfac1Ja
_Zjetsfaca

_Zjetsckkw1Ja
_Zjetsckkwa
_ZjetsSysa

_VVrenfac1Ja
_VVrenfaca
_VVren1Ja
_VVrena

_VVqsf1Ja
_VVqsfa

_VVpdf1Ja
_VVpdfa

_VVfac1Ja
_VVfaca

_VVckkw1Ja
_VVckkwa

_MUON_SCALEa
_MUON_SAGITTA_RHOa

_MUON_SAGITTA_RESBIASa
_MUON_MSa
_MUON_IDa

_MUON_EFF_RECO_SYSa
_MUON_EFF_ISO_SYSa

_MET_SoftTrk_Scalea
_MET_SoftTrk_ResoPerpa
_MET_SoftTrk_ResoParaa

_JVTa
_JET_Flavor_Responsea

_JET_Flavor_Compositiona
_JET_EtaIntercalibration_posEtaa
_JET_EtaIntercalibration_negEtaa
_JET_EtaIntercalibration_highEa

_JET_EtaIntercalibration_TotalStata
_JER7a
_JER6a
_JER5a
_JER4a
_JER3a
_JER2a
_JER1a
_JERa

_FT_EFF_Lighta
_FT_EFF_Ca
_FT_EFF_Ba

_FSsysta
_FAKE_xseca

_FAKE_weightsysa
_FAKE_weighta

_FAKE_stata
_FAKE_eff_triga

_FAKE_effa
_EL_EFF_Recoa
_EL_EFF_Isoa
_EL_EFF_IDa
_EG_SCALEa
_EG_RESa

_SR_MT2_140_infty_cuts_bin_0g
_SR_MT2_130_140_cuts_bin_0g
_SR_MT2_125_130_cuts_bin_0g
_SR_MT2_120_125_cuts_bin_0g
_SR_MT2_115_120_cuts_bin_0g
_SR_MT2_110_115_cuts_bin_0g
_SR_MT2_105_110_cuts_bin_0g
_SR_MT2_100_105_cuts_bin_0g

_SR_1J_MT2_140_infty_cuts_bin_0g
_SR_1J_MT2_130_140_cuts_bin_0g
_SR_1J_MT2_125_130_cuts_bin_0g
_SR_1J_MT2_120_125_cuts_bin_0g
_SR_1J_MT2_115_120_cuts_bin_0g
_SR_1J_MT2_110_115_cuts_bin_0g
_SR_1J_MT2_105_110_cuts_bin_0g
_SR_1J_MT2_100_105_cuts_bin_0g

_SIGµ
_Arbitraryµ

0.5- 0 0.5 1 1.5 2 2.5

µ / gExclusion 200_10 SRs -> CRs

• No systematic pulling/profiling for blinded SRs 
as pre-fit yields = post-fit yields.

• Some pulling/profiling for unblinded SRs due to 
statistical fluctuations of data which constrain 
systematics in unblinded SRs. 

• Cross-checked with a fit using all the SRs as 
CRs: similar systematic pulling/profiling.
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C1C1WW – Normalization strategy
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C1C1WW – Normalization strategy
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C1C1WW - Pull values
• Bkg-only fit pulls using ATLAS recommended formula for the significance. 
• All pulls ≲ 1, the largest one occurs to be in a VR. 

CR_Dib: 2.129606e-05
CR_Top: -0.00189644
VR_Dib_DF0J: 0.4950505
VR_Dib_SF0J: -0.875072
VR_Top_DF1J: 0.096339
VR_Top_SF1J: -0.497158
VR_Top_DF0J: -1.20554
VR_Top_SF0J: -0.066893

SR_SF0J_77_775: 0.329666965
SR_SF0J_775_78: -0.77996
SR_SF0J_78_785: -0.898968
SR_SF0J_785_79: -0.170564
SR_SF0J_79_795: -0.192424
SR_SF0J_795_80: -1.035315
SR_SF0J_80_81: -0.00838
SR_SF0J_81: -1.066876

SR_DF0J_81_8125: -0.351801
SR_DF0J_8125_815: 0.173406
SR_DF0J_815_8175: 0.427902
SR_DF0J_8175_82: 0.678427
SR_DF0J_82_8225: -1.079950
SR_DF0J_8225_825: 0.797560
SR_DF0J_825_8275: 0.099505
SR_DF0J_8275_83: 0.2709230
SR_DF0J_83_8325: -0.469684
SR_DF0J_8325_835: 0.508156
SR_DF0J_835_8375: -0.68677
SR_DF0J_8375_84: -0.790854
SR_DF0J_84_845: 0.35726
SR_DF0J_845_85: -0.297985
SR_DF0J_85_86: -0.315978
SR_DF0J_86: 0.7928845
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C1C1WW - Exclusion contours: CLs

Grid with expected CLs Grid with observed CLs

54

60 80 100 120 140 160 180 200 220 240
) [GeV]±

1
c~m(

60

80

100

120

140

160

180

200

220

240

) [
G

eV
]

0 1c~ , ± 1c~
m

(
D

0.009

0.06

0.6

0.9

0.004

0.02

0.2

0.6

0.8

1

0.08

0.05

0.2

0.3

0.7

0.9

0.2

0.2

0.3

0.3

0.5

0.8

0.5

0.5

0.5

0.4 0.6

0.6 0.8

G
rey N

um
bers R

epresent Expected C
Ls Value

)exps1 ±Expected Limit (

Observed Limit

ATLAS 13 TeV Observed limit (arXiv:1908.08215)

ATLAS 8 TeV Observed limit (arXiv:1403.5294)

Combined LEP up to 208 GeV Observed Limit

0
1
c~-W0

1
c~+ W® 

-

1
c~

+
1
c~

-1=13 TeV, 139 fbs
ATLAS Internal

60 80 100 120 140 160 180 200 220 240
) [GeV]±

1
c~m(

60

80

100

120

140

160

180

200

220

240

) [
G

eV
]

0 1c~ , ± 1c~
m

(
D

0.007

0.07

0.4

0.9

0.001

0.02

0.09

0.7

0.9

1

0.07

0.06

0.3

0.3

0.8

0.9

0.3

0.2

0.3

0.3

0.6

0.9

0.4

0.4

0.6

0.4 0.6

0.6 0.8

G
rey N

um
bers R

epresent O
bserved C

Ls Value

)exps1 ±Expected Limit (

Observed Limit

ATLAS 13 TeV Observed limit (arXiv:1908.08215)

ATLAS 8 TeV Observed limit (arXiv:1403.5294)

Combined LEP up to 208 GeV Observed Limit

0
1
c~-W0

1
c~+ W® 

-

1
c~

+
1
c~

-1=13 TeV, 139 fbs
ATLAS Internal



2L0J 2nd Wave – C1C1WW analysis

C1C1WW - Additional check
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After unblinding, using OLD FNP

• The effect of unbling the SRs with the old FNP esDmates. 

The profile-likelihood based hypothesis tests use the background-
level estimates obtained from a background-only fit to both the 
CRs and SRs (the best estimates available). For consistency, both 
the observed and expected upper limit (or p-value) determination 
use the same background-level estimates, such that the expected 
limit is the most compatible and predictive assessment for the 
observed limit. As a consequence, the expected upper limit 
depends indirectly on the observed data. 
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C1C1WW - Additional checks
• Observed contour with Blinded SRs

Blinded SR: data = prefit bkg expecta:ons
2 sfs >1 → data undershoo:ng post-fit MC bkg 
expecta:on
→ No space for SUSY to fill the the data-MC gap, 
observed limit extending higher to the expected one.
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C1C1WW – Normalized type of systematics
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Example
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C1C1WW - Systematic Tables 10

Uncertainty of channel CR Dib CR Top VR Dib DF0J VR Dib SF0J VR Top DF1J VR Top SF1J VR Top DF0J VR Top SF0J

Total background expectation 632.00 4468.18 938.50 662.15 1900.47 101.57 874.88 17.37

Total statistical (
p

Nexp) ±25.14 ±66.84 ±30.63 ±25.73 ±43.59 ±10.08 ±29.58 ±4.17
Total background systematic ±25.13 [3.98%] ±66.85 [1.50%] ±59.54 [6.34%] ±77.65 [11.73%] ±88.68 [4.67%] ±8.88 [8.74%] ±46.37 [5.30%] ±3.71 [21.33%]

mu VV ±31.36 [5.0%] ±4.19 [0.09%] ±44.04 [4.7%] ±24.23 [3.7%] ±1.95 [0.10%] ±0.13 [0.13%] ±25.92 [3.0%] ±0.49 [2.8%]
gamma stat CR Dib cuts bin 0 ±11.12 [1.8%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET Flavor Composition ±5.60 [0.89%] ±47.17 [1.1%] ±29.87 [3.2%] ±27.63 [4.2%] ±60.80 [3.2%] ±3.89 [3.8%] ±25.23 [2.9%] ±0.34 [2.0%]
alpha MET SoftTrk Scale ±4.63 [0.73%] ±9.06 [0.20%] ±4.34 [0.46%] ±32.36 [4.9%] ±33.00 [1.7%] ±3.48 [3.4%] ±11.15 [1.3%] ±0.03 [0.17%]
alpha Renormalization VV ±4.31 [0.68%] ±5.37 [0.12%] ±1.92 [0.20%] ±0.73 [0.11%] ±4.87 [0.26%] ±0.21 [0.20%] ±2.94 [0.34%] ±0.35 [2.0%]
alpha JET Pileup RhoTopology ±4.28 [0.68%] ±36.60 [0.82%] ±24.18 [2.6%] ±25.21 [3.8%] ±39.88 [2.1%] ±3.17 [3.1%] ±21.92 [2.5%] ±0.01 [0.07%]
alpha FT EFF Light ±3.99 [0.63%] ±5.21 [0.12%] ±5.64 [0.60%] ±3.14 [0.47%] ±3.38 [0.18%] ±0.26 [0.25%] ±3.36 [0.38%] ±0.07 [0.38%]
alpha CKKW VV ±3.91 [0.62%] ±4.87 [0.11%] ±6.63 [0.71%] ±13.68 [2.1%] ±4.95 [0.26%] ±0.21 [0.20%] ±6.72 [0.77%] ±1.08 [6.2%]
alpha JET Flavor Response ±3.61 [0.57%] ±19.16 [0.43%] ±13.91 [1.5%] ±16.92 [2.6%] ±31.91 [1.7%] ±2.24 [2.2%] ±12.70 [1.5%] ±0.05 [0.29%]
alpha JER1 ±3.46 [0.55%] ±3.46 [0.08%] ±8.53 [0.91%] ±1.82 [0.28%] ±10.72 [0.56%] ±0.64 [0.63%] ±0.23 [0.03%] ±1.28 [7.4%]
alpha RenormalizationFactorization VV ±3.15 [0.50%] ±3.92 [0.09%] ±1.39 [0.15%] ±2.93 [0.44%] ±3.05 [0.16%] ±0.17 [0.17%] ±0.83 [0.09%] ±0.31 [1.8%]
alpha JER6 ±3.05 [0.48%] ±3.05 [0.07%] ±8.23 [0.88%] ±1.44 [0.22%] ±13.18 [0.69%] ±1.29 [1.3%] ±0.96 [0.11%] ±0.62 [3.6%]
alpha JER3 ±2.84 [0.45%] ±2.84 [0.06%] ±8.25 [0.88%] ±3.09 [0.47%] ±11.01 [0.58%] ±1.27 [1.3%] ±2.97 [0.34%] ±0.90 [5.2%]
alpha JET Pileup O↵setNPV ±2.68 [0.42%] ±13.98 [0.31%] ±8.47 [0.90%] ±12.02 [1.8%] ±13.66 [0.72%] ±0.05 [0.05%] ±4.43 [0.51%] ±0.03 [0.17%]
mu top ±2.59 [0.41%] ±105.71 [2.4%] ±4.95 [0.53%] ±4.41 [0.67%] ±44.87 [2.4%] ±2.28 [2.2%] ±10.14 [1.2%] ±0.22 [1.3%]
alpha JER DataVsMC ±2.38 [0.38%] ±2.38 [0.05%] ±2.66 [0.28%] ±1.15 [0.17%] ±15.16 [0.80%] ±0.74 [0.72%] ±4.24 [0.48%] ±1.02 [5.9%]
alpha JER2 ±2.36 [0.37%] ±2.36 [0.05%] ±2.23 [0.24%] ±6.25 [0.94%] ±11.98 [0.63%] ±1.18 [1.2%] ±5.60 [0.64%] ±1.05 [6.1%]
alpha Shower ttbar ±2.08 [0.33%] ±1.30 [0.03%] ±1.33 [0.14%] ±3.19 [0.48%] ±0.35 [0.02%] ±0.25 [0.25%] ±5.49 [0.63%] ±0.34 [2.0%]
alpha JER5 ±2.08 [0.33%] ±2.08 [0.05%] ±4.80 [0.51%] ±2.40 [0.36%] ±9.92 [0.52%] ±2.26 [2.2%] ±1.33 [0.15%] ±0.62 [3.6%]
alpha JER7 ±2.05 [0.32%] ±2.05 [0.05%] ±7.61 [0.81%] ±1.62 [0.24%] ±13.86 [0.73%] ±1.03 [1.0%] ±0.86 [0.10%] ±0.89 [5.1%]
alpha JET E↵ectiveNP Modelling1 Mixed1 ±2.04 [0.32%] ±13.15 [0.29%] ±6.85 [0.73%] ±13.68 [2.1%] ±17.68 [0.93%] ±1.17 [1.2%] ±7.49 [0.86%] ±0.00 [0.02%]
alpha EG RES ±1.81 [0.29%] ±2.89 [0.06%] ±4.28 [0.46%] ±1.29 [0.19%] ±1.68 [0.09%] ±0.93 [0.91%] ±3.35 [0.38%] ±0.11 [0.61%]
alpha FT EFF C ±1.78 [0.28%] ±2.25 [0.05%] ±2.54 [0.27%] ±1.41 [0.21%] ±1.00 [0.05%] ±0.11 [0.11%] ±1.54 [0.18%] ±0.03 [0.17%]
alpha FT EFF B ±1.65 [0.26%] ±29.59 [0.66%] ±2.86 [0.30%] ±2.59 [0.39%] ±21.99 [1.2%] ±1.43 [1.4%] ±6.03 [0.69%] ±0.14 [0.82%]
alpha FNP TOTAL SYS ±1.35 [0.21%] ±11.43 [0.26%] ±2.18 [0.23%] ±3.90 [0.59%] ±4.79 [0.25%] ±1.20 [1.2%] ±8.15 [0.93%] ±0.13 [0.74%]
alpha Renormalization ttbar ±1.33 [0.21%] ±0.83 [0.02%] ±1.19 [0.13%] ±0.80 [0.12%] ±7.30 [0.38%] ±0.97 [0.96%] ±2.54 [0.29%] ±0.14 [0.78%]
alpha JER4 ±1.32 [0.21%] ±1.32 [0.03%] ±4.44 [0.47%] ±4.65 [0.70%] ±14.81 [0.78%] ±1.10 [1.1%] ±3.44 [0.39%] ±1.07 [6.1%]
alpha JVT ±1.17 [0.19%] ±0.39 [0.01%] ±1.07 [0.11%] ±7.37 [1.1%] ±2.63 [0.14%] ±0.15 [0.15%] ±3.52 [0.40%] ±0.04 [0.21%]
alpha MET SoftTrk ResoPara ±1.16 [0.18%] ±1.16 [0.03%] ±13.02 [1.4%] ±4.04 [0.61%] ±17.63 [0.93%] ±2.23 [2.2%] ±7.55 [0.86%] ±0.24 [1.4%]
alpha MET SoftTrk ResoPerp ±1.14 [0.18%] ±1.14 [0.03%] ±16.27 [1.7%] ±8.68 [1.3%] ±22.73 [1.2%] ±1.38 [1.4%] ±2.68 [0.31%] ±0.16 [0.90%]
alpha Generator ttbar ±0.97 [0.15%] ±0.61 [0.01%] ±2.03 [0.22%] ±2.95 [0.45%] ±6.35 [0.33%] ±2.30 [2.3%] ±4.50 [0.51%] ±0.12 [0.69%]
alpha Factorization VV ±0.93 [0.15%] ±1.15 [0.03%] ±3.59 [0.38%] ±2.22 [0.34%] ±7.33 [0.39%] ±0.03 [0.03%] ±3.25 [0.37%] ±0.02 [0.14%]
alpha MUON SCALE ±0.91 [0.14%] ±2.27 [0.05%] ±1.27 [0.14%] ±3.72 [0.56%] ±4.36 [0.23%] ±0.15 [0.15%] ±1.29 [0.15%] ±0.09 [0.53%]
alpha MUON ID ±0.78 [0.12%] ±1.03 [0.02%] ±5.65 [0.60%] ±2.10 [0.32%] ±1.36 [0.07%] ±0.37 [0.36%] ±1.16 [0.13%] ±0.02 [0.09%]
alpha PDF VV ±0.74 [0.12%] ±0.92 [0.02%] ±11.81 [1.3%] ±3.37 [0.51%] ±0.41 [0.02%] ±0.06 [0.06%] ±0.46 [0.05%] ±0.90 [5.2%]
alpha EG SCALE ±0.65 [0.10%] ±8.55 [0.19%] ±0.09 [0.01%] ±5.36 [0.81%] ±12.61 [0.66%] ±0.99 [0.97%] ±8.50 [0.97%] ±0.28 [1.6%]
alpha EL EFF ID ±0.50 [0.08%] ±18.24 [0.41%] ±4.24 [0.45%] ±3.78 [0.57%] ±5.19 [0.27%] ±0.23 [0.22%] ±3.01 [0.34%] ±0.04 [0.22%]
alpha JET E↵ectiveNP Statistical2 Mixed1 ±0.47 [0.08%] ±2.14 [0.05%] ±0.34 [0.04%] ±1.32 [0.20%] ±2.09 [0.11%] ±0.11 [0.10%] ±0.62 [0.07%] ±0.04 [0.21%]
alpha JET Pileup PtTerm ±0.45 [0.07%] ±1.98 [0.04%] ±1.89 [0.20%] ±0.05 [0.01%] ±0.54 [0.03%] ±0.10 [0.10%] ±0.19 [0.02%] ±0.03 [0.17%]
alpha MUON MS ±0.39 [0.06%] ±1.28 [0.03%] ±2.50 [0.27%] ±3.42 [0.52%] ±1.99 [0.10%] ±0.01 [0.01%] ±0.41 [0.05%] ±0.04 [0.24%]
alpha JET E↵ectiveNP Modelling2 Mixed1 ±0.37 [0.06%] ±1.44 [0.03%] ±0.22 [0.02%] ±0.87 [0.13%] ±0.43 [0.02%] ±0.13 [0.13%] ±0.40 [0.05%] ±0.00 [0.02%]
alpha MUON EFF ISO STAT ±0.34 [0.05%] ±12.78 [0.29%] ±7.05 [0.75%] ±3.32 [0.50%] ±7.36 [0.39%] ±0.71 [0.70%] ±4.85 [0.55%] ±1.06 [6.1%]
alpha Resummation VV ±0.32 [0.05%] ±0.40 [0.01%] ±7.53 [0.80%] ±22.03 [3.3%] ±3.96 [0.21%] ±0.16 [0.15%] ±14.91 [1.7%] ±0.17 [0.99%]
alpha DS Singletop ±0.31 [0.05%] ±0.27 [0.01%] ±5.60 [0.60%] ±0.65 [0.10%] ±14.58 [0.77%] ±1.66 [1.6%] ±0.95 [0.11%] ±0.02 [0.14%]
alpha JET E↵ectiveNP Mixed2 ±0.30 [0.05%] ±0.42 [0.01%] ±0.15 [0.02%] ±0.77 [0.12%] ±1.78 [0.09%] ±0.00 [0.00%] ±0.52 [0.06%] ±0.02 [0.12%]
alpha JET E↵ectiveNP Detector1 ±0.27 [0.04%] ±0.80 [0.02%] ±0.16 [0.02%] ±0.61 [0.09%] ±1.10 [0.06%] ±0.02 [0.02%] ±0.13 [0.02%] ±0.04 [0.22%]
alpha Radiation ttbar ±0.22 [0.03%] ±0.14 [0.00%] ±3.66 [0.39%] ±2.25 [0.34%] ±3.40 [0.18%] ±2.64 [2.6%] ±6.53 [0.75%] ±0.19 [1.1%]
alpha JET E↵ectiveNP Mixed3 ±0.22 [0.03%] ±0.70 [0.02%] ±0.43 [0.05%] ±0.45 [0.07%] ±0.69 [0.04%] ±0.01 [0.01%] ±0.22 [0.03%] ±0.03 [0.18%]
alpha FT EFF extrFromCharm ±0.19 [0.03%] ±0.23 [0.01%] ±0.28 [0.03%] ±0.16 [0.02%] ±0.02 [0.00%] ±0.03 [0.03%] ±0.17 [0.02%] ±0.00 [0.02%]
alpha JET E↵ectiveNP Modelling3 Mixed1 ±0.18 [0.03%] ±1.35 [0.03%] ±0.25 [0.03%] ±0.59 [0.09%] ±0.44 [0.02%] ±0.03 [0.03%] ±0.11 [0.01%] ±0.02 [0.13%]
alpha JET EtaIntercalibration posEta ±0.16 [0.03%] ±0.16 [0.00%] ±0.32 [0.03%] ±0.30 [0.05%] ±0.08 [0.00%] ±0.00 [0.00%] ±0.31 [0.03%] ±0.04 [0.23%]
alpha MUON EFF RECO SYS ±0.14 [0.02%] ±2.10 [0.05%] ±0.40 [0.04%] ±0.30 [0.05%] ±1.08 [0.06%] ±0.08 [0.08%] ±0.34 [0.04%] ±0.02 [0.12%]
Lumi ±0.13 [0.02%] ±1.14 [0.03%] ±0.04 [0.00%] ±2.98 [0.45%] ±0.53 [0.03%] ±0.19 [0.19%] ±0.96 [0.11%] ±0.00 [0.02%]
alpha JET EtaIntercalibration negEta ±0.12 [0.02%] ±0.04 [0.00%] ±0.51 [0.05%] ±0.65 [0.10%] ±0.10 [0.01%] ±0.02 [0.02%] ±0.57 [0.07%] ±0.00 [0.01%]
alpha MUON EFF ISO SYS ±0.09 [0.01%] ±4.31 [0.10%] ±1.17 [0.13%] ±1.06 [0.16%] ±1.73 [0.09%] ±0.01 [0.01%] ±0.48 [0.05%] ±0.01 [0.07%]
alpha JET E↵ectiveNP Statistical6 Mixed1 ±0.09 [0.01%] ±0.04 [0.00%] ±0.27 [0.03%] ±0.07 [0.01%] ±0.53 [0.03%] ±0.06 [0.06%] ±0.01 [0.00%] ±0.03 [0.15%]
alpha Factorization ttbar ±0.08 [0.01%] ±0.05 [0.00%] ±0.24 [0.03%] ±0.27 [0.04%] ±1.49 [0.08%] ±0.66 [0.65%] ±0.18 [0.02%] ±0.05 [0.30%]
alpha JET E↵ectiveNP Mixed1 ±0.07 [0.01%] ±0.32 [0.01%] ±0.38 [0.04%] ±0.19 [0.03%] ±1.11 [0.06%] ±0.01 [0.01%] ±0.06 [0.01%] ±0.03 [0.16%]
alpha JET E↵ectiveNP Statistical5 Mixed1 ±0.07 [0.01%] ±0.44 [0.01%] ±0.25 [0.03%] ±0.09 [0.01%] ±0.25 [0.01%] ±0.04 [0.04%] ±0.20 [0.02%] ±0.02 [0.09%]
alpha MUON EFF RECO STAT ±0.07 [0.01%] ±0.63 [0.01%] ±0.02 [0.00%] ±0.10 [0.01%] ±0.31 [0.02%] ±0.01 [0.01%] ±0.06 [0.01%] ±0.00 [0.00%]
alpha EL EFF Reco ±0.07 [0.01%] ±3.72 [0.08%] ±1.35 [0.14%] ±1.35 [0.20%] ±0.69 [0.04%] ±0.02 [0.02%] ±0.38 [0.04%] ±0.01 [0.04%]
alpha JET E↵ectiveNP Statistical4 Mixed1 ±0.07 [0.01%] ±0.26 [0.01%] ±0.07 [0.01%] ±0.06 [0.01%] ±0.10 [0.01%] ±0.03 [0.03%] ±0.36 [0.04%] ±0.01 [0.04%]
alpha JET E↵ectiveNP Modelling4 Mixed1 ±0.06 [0.01%] ±0.03 [0.00%] ±0.35 [0.04%] ±0.11 [0.02%] ±0.54 [0.03%] ±0.06 [0.06%] ±0.08 [0.01%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Statistical3 Mixed1 ±0.06 [0.01%] ±0.13 [0.00%] ±0.12 [0.01%] ±0.06 [0.01%] ±0.05 [0.00%] ±0.00 [0.00%] ±0.05 [0.01%] ±0.00 [0.00%]
alpha JET Pileup O↵setMu ±0.05 [0.01%] ±12.29 [0.27%] ±10.18 [1.1%] ±18.37 [2.8%] ±12.54 [0.66%] ±0.19 [0.19%] ±2.76 [0.32%] ±0.19 [1.1%]
alpha JET E↵ectiveNP Statistical1 Mixed1 ±0.02 [0.00%] ±0.21 [0.00%] ±0.14 [0.01%] ±0.02 [0.00%] ±0.25 [0.01%] ±0.06 [0.06%] ±0.02 [0.00%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Detector2 ±0.02 [0.00%] ±0.02 [0.00%] ±0.13 [0.01%] ±0.05 [0.01%] ±0.08 [0.00%] ±0.01 [0.01%] ±0.11 [0.01%] ±0.00 [0.00%]
alpha FT EFF extrapolation ±0.01 [0.00%] ±0.01 [0.00%] ±0.02 [0.00%] ±0.01 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.01 [0.00%] ±0.00 [0.00%]
alpha MUON EFF RECO SYS LOWPT ±0.01 [0.00%] ±0.52 [0.01%] ±0.27 [0.03%] ±0.16 [0.02%] ±0.07 [0.00%] ±0.02 [0.02%] ±0.05 [0.01%] ±0.00 [0.02%]
alpha MUON EFF TTVA SYS ±0.01 [0.00%] ±0.48 [0.01%] ±0.01 [0.00%] ±0.13 [0.02%] ±0.22 [0.01%] ±0.01 [0.01%] ±0.11 [0.01%] ±0.00 [0.02%]
alpha MUON EFF TTVA STAT ±0.00 [0.00%] ±0.66 [0.01%] ±0.15 [0.02%] ±0.19 [0.03%] ±0.17 [0.01%] ±0.00 [0.00%] ±0.07 [0.01%] ±0.00 [0.00%]
alpha MUON SAGITTA RESBIAS ±0.00 [0.00%] ±0.01 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.01 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Iso ±0.00 [0.00%] ±0.88 [0.02%] ±0.15 [0.02%] ±0.23 [0.04%] ±0.21 [0.01%] ±0.02 [0.02%] ±0.12 [0.01%] ±0.01 [0.03%]
alpha JET PunchThrough MC16 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.03 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF RECO STAT LOWPT ±0.00 [0.00%] ±0.30 [0.01%] ±0.18 [0.02%] ±0.10 [0.02%] ±0.02 [0.00%] ±0.01 [0.01%] ±0.01 [0.00%] ±0.00 [0.01%]
alpha MUON SAGITTA RHO ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Resummation Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Renormalization Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha CKKW Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Factorization Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET EtaIntercalibration highE ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.01 [0.05%]
alpha EL EFF Triggere↵ ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Charge ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Trigger ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 845 85 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8325 835 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8175 82 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 79 795 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8375 84 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 795 80 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat CR Top cuts bin 0 ±0.00 [0.00%] ±17.09 [0.38%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 77 775 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigStatUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 835 8375 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±10.03 [1.1%] ±0.00 [0.00%]
gamma stat SR DF0J 8225 825 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 85 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top SF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±2.62 [2.6%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.34 [7.7%]
gamma stat SR DF0J 8275 83 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 82 8225 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 80 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 84 845 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±11.32 [0.60%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 825 8275 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8125 815 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 81 8125 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigSystUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Dib SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±42.71 [6.5%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha PILEUP ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 785 79 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Dib DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±11.09 [1.2%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 775 78 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 815 8175 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 83 8325 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 78 785 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]

Table 9: Breakdown of the dominant systematic uncertainties on background estimates in the various signal regions. Note that the individual uncertainties can be correlated, and do not necessarily add up quadratically to the total background uncertainty. The
percentages show the size of the uncertainty relative to the total expected background.
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Uncertainty of channel CR Dib CR Top VR Dib DF0J VR Dib SF0J VR Top DF1J VR Top SF1J VR Top DF0J VR Top SF0J

Total background expectation 480.61 4210.16 722.91 539.74 1790.17 95.80 731.70 14.59

Total statistical (
p

Nexp) ±21.92 ±64.89 ±26.89 ±23.23 ±42.31 ±9.79 ±27.05 ±3.82
Total background systematic ±15.70 [3.27%] ±77.41 [1.84%] ±46.71 [6.46%] ±70.02 [12.97%] ±102.09 [5.70%] ±9.35 [9.76%] ±43.97 [6.01%] ±2.92 [20.03%]

gamma stat CR Dib cuts bin 0 ±8.50 [1.8%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET Flavor Composition ±5.30 [1.1%] ±44.85 [1.1%] ±25.50 [3.5%] ±25.22 [4.7%] ±58.13 [3.2%] ±3.73 [3.9%] ±23.86 [3.3%] ±0.24 [1.6%]
alpha MET SoftTrk Scale ±4.32 [0.90%] ±8.79 [0.21%] ±3.60 [0.50%] ±31.19 [5.8%] ±31.17 [1.7%] ±3.32 [3.5%] ±9.25 [1.3%] ±0.09 [0.60%]
alpha JET Pileup RhoTopology ±4.09 [0.85%] ±34.79 [0.83%] ±20.38 [2.8%] ±23.64 [4.4%] ±38.33 [2.1%] ±3.02 [3.2%] ±20.35 [2.8%] ±0.07 [0.49%]
alpha JET Flavor Response ±3.31 [0.69%] ±18.38 [0.44%] ±11.80 [1.6%] ±15.82 [2.9%] ±30.61 [1.7%] ±2.15 [2.2%] ±12.02 [1.6%] ±0.02 [0.14%]
alpha Renormalization VV ±3.13 [0.65%] ±3.90 [0.09%] ±1.39 [0.19%] ±0.53 [0.10%] ±3.53 [0.20%] ±0.15 [0.16%] ±2.13 [0.29%] ±0.25 [1.7%]
alpha FT EFF Light ±2.91 [0.60%] ±4.06 [0.10%] ±4.11 [0.57%] ±2.30 [0.43%] ±2.73 [0.15%] ±0.21 [0.22%] ±2.47 [0.34%] ±0.05 [0.33%]
alpha JER1 ±2.85 [0.59%] ±2.85 [0.07%] ±6.90 [0.95%] ±0.99 [0.18%] ±9.82 [0.55%] ±0.73 [0.77%] ±0.47 [0.06%] ±1.03 [7.1%]
alpha CKKW VV ±2.84 [0.59%] ±3.53 [0.08%] ±4.81 [0.66%] ±9.92 [1.8%] ±3.59 [0.20%] ±0.15 [0.16%] ±4.87 [0.67%] ±0.78 [5.4%]
alpha JER6 ±2.56 [0.53%] ±2.56 [0.06%] ±6.89 [0.95%] ±0.73 [0.13%] ±12.17 [0.68%] ±1.37 [1.4%] ±1.29 [0.18%] ±0.49 [3.3%]
alpha JET Pileup O↵setNPV ±2.39 [0.50%] ±13.49 [0.32%] ±7.00 [0.97%] ±11.73 [2.2%] ±13.17 [0.74%] ±0.07 [0.07%] ±4.28 [0.58%] ±0.00 [0.03%]
alpha JER3 ±2.32 [0.48%] ±2.32 [0.06%] ±6.88 [0.95%] ±2.16 [0.40%] ±10.00 [0.56%] ±1.36 [1.4%] ±3.05 [0.42%] ±0.75 [5.1%]
alpha RenormalizationFactorization VV ±2.29 [0.48%] ±2.85 [0.07%] ±1.01 [0.14%] ±2.13 [0.39%] ±2.21 [0.12%] ±0.12 [0.13%] ±0.60 [0.08%] ±0.23 [1.5%]
alpha JER DataVsMC ±2.07 [0.43%] ±2.07 [0.05%] ±2.70 [0.37%] ±0.38 [0.07%] ±14.12 [0.79%] ±0.82 [0.85%] ±3.74 [0.51%] ±0.81 [5.6%]
alpha JER2 ±2.00 [0.42%] ±2.00 [0.05%] ±2.00 [0.28%] ±4.43 [0.82%] ±11.14 [0.62%] ±1.26 [1.3%] ±5.04 [0.69%] ±0.91 [6.2%]
alpha Shower ttbar ±1.98 [0.41%] ±1.24 [0.03%] ±1.27 [0.18%] ±3.03 [0.56%] ±0.33 [0.02%] ±0.24 [0.25%] ±5.22 [0.71%] ±0.33 [2.2%]
alpha JER5 ±1.89 [0.39%] ±1.89 [0.04%] ±4.30 [0.60%] ±1.51 [0.28%] ±9.21 [0.51%] ±2.26 [2.4%] ±1.55 [0.21%] ±0.50 [3.4%]
alpha JET E↵ectiveNP Modelling1 Mixed1 ±1.88 [0.39%] ±12.56 [0.30%] ±5.98 [0.83%] ±12.96 [2.4%] ±17.09 [0.95%] ±1.14 [1.2%] ±7.44 [1.0%] ±0.00 [0.00%]
alpha JER7 ±1.85 [0.38%] ±1.85 [0.04%] ±6.25 [0.86%] ±0.93 [0.17%] ±12.81 [0.72%] ±1.15 [1.2%] ±1.15 [0.16%] ±0.75 [5.1%]
alpha EG RES ±1.69 [0.35%] ±2.82 [0.07%] ±3.14 [0.43%] ±1.53 [0.28%] ±1.51 [0.08%] ±0.85 [0.88%] ±2.82 [0.39%] ±0.07 [0.47%]
alpha FT EFF B ±1.54 [0.32%] ±28.17 [0.67%] ±2.67 [0.37%] ±2.44 [0.45%] ±20.93 [1.2%] ±1.36 [1.4%] ±5.71 [0.78%] ±0.14 [0.93%]
alpha FNP TOTAL SYS ±1.41 [0.29%] ±11.93 [0.28%] ±2.27 [0.31%] ±4.07 [0.75%] ±5.01 [0.28%] ±1.25 [1.3%] ±8.51 [1.2%] ±0.14 [0.93%]
alpha FT EFF C ±1.30 [0.27%] ±1.75 [0.04%] ±1.85 [0.26%] ±1.03 [0.19%] ±0.80 [0.04%] ±0.09 [0.09%] ±1.13 [0.15%] ±0.02 [0.15%]
alpha Renormalization ttbar ±1.26 [0.26%] ±0.79 [0.02%] ±1.13 [0.16%] ±0.77 [0.14%] ±6.95 [0.39%] ±0.93 [0.97%] ±2.42 [0.33%] ±0.13 [0.89%]
alpha JER4 ±1.25 [0.26%] ±1.25 [0.03%] ±3.76 [0.52%] ±3.32 [0.61%] ±13.52 [0.76%] ±1.17 [1.2%] ±3.44 [0.47%] ±0.91 [6.2%]
alpha JVT ±1.10 [0.23%] ±0.46 [0.01%] ±1.09 [0.15%] ±7.32 [1.4%] ±2.56 [0.14%] ±0.15 [0.16%] ±3.30 [0.45%] ±0.04 [0.25%]
alpha MET SoftTrk ResoPara ±1.10 [0.23%] ±1.10 [0.03%] ±9.53 [1.3%] ±2.56 [0.47%] ±16.89 [0.94%] ±2.12 [2.2%] ±6.16 [0.84%] ±0.16 [1.1%]
alpha Generator ttbar ±0.93 [0.19%] ±0.58 [0.01%] ±1.93 [0.27%] ±2.81 [0.52%] ±6.04 [0.34%] ±2.19 [2.3%] ±4.28 [0.59%] ±0.11 [0.79%]
alpha MUON SCALE ±0.85 [0.18%] ±2.20 [0.05%] ±0.83 [0.12%] ±3.73 [0.69%] ±4.17 [0.23%] ±0.14 [0.14%] ±1.23 [0.17%] ±0.07 [0.45%]
alpha MUON ID ±0.73 [0.15%] ±0.95 [0.02%] ±4.18 [0.58%] ±2.35 [0.44%] ±1.34 [0.07%] ±0.35 [0.37%] ±0.58 [0.08%] ±0.01 [0.08%]
alpha MET SoftTrk ResoPerp ±0.72 [0.15%] ±0.72 [0.02%] ±11.38 [1.6%] ±5.90 [1.1%] ±21.56 [1.2%] ±1.28 [1.3%] ±2.89 [0.39%] ±0.04 [0.25%]
alpha Factorization VV ±0.67 [0.14%] ±0.84 [0.02%] ±2.60 [0.36%] ±1.61 [0.30%] ±5.32 [0.30%] ±0.02 [0.03%] ±2.36 [0.32%] ±0.02 [0.12%]
alpha PDF VV ±0.54 [0.11%] ±0.67 [0.02%] ±8.57 [1.2%] ±2.44 [0.45%] ±0.30 [0.02%] ±0.04 [0.04%] ±0.33 [0.05%] ±0.65 [4.5%]
alpha EG SCALE ±0.53 [0.11%] ±8.26 [0.20%] ±0.18 [0.03%] ±4.93 [0.91%] ±11.97 [0.67%] ±0.93 [0.98%] ±7.02 [0.96%] ±0.26 [1.8%]
alpha EL EFF ID ±0.50 [0.10%] ±17.36 [0.41%] ±3.57 [0.49%] ±3.31 [0.61%] ±4.97 [0.28%] ±0.22 [0.23%] ±2.77 [0.38%] ±0.03 [0.22%]
alpha JET E↵ectiveNP Statistical2 Mixed1 ±0.46 [0.09%] ±2.05 [0.05%] ±0.33 [0.05%] ±1.24 [0.23%] ±2.01 [0.11%] ±0.10 [0.10%] ±0.58 [0.08%] ±0.03 [0.21%]
alpha JET Pileup PtTerm ±0.37 [0.08%] ±1.96 [0.05%] ±1.35 [0.19%] ±0.21 [0.04%] ±0.52 [0.03%] ±0.10 [0.11%] ±0.09 [0.01%] ±0.03 [0.19%]
alpha MUON EFF ISO STAT ±0.35 [0.07%] ±12.14 [0.29%] ±5.16 [0.71%] ±2.85 [0.53%] ±7.01 [0.39%] ±0.68 [0.71%] ±4.54 [0.62%] ±0.85 [5.8%]
alpha MUON MS ±0.34 [0.07%] ±1.24 [0.03%] ±1.97 [0.27%] ±3.48 [0.64%] ±1.87 [0.10%] ±0.01 [0.01%] ±0.34 [0.05%] ±0.02 [0.17%]
alpha JET E↵ectiveNP Modelling2 Mixed1 ±0.32 [0.07%] ±1.40 [0.03%] ±0.23 [0.03%] ±0.80 [0.15%] ±0.42 [0.02%] ±0.12 [0.13%] ±0.38 [0.05%] ±0.00 [0.00%]
alpha JET E↵ectiveNP Mixed2 ±0.29 [0.06%] ±0.40 [0.01%] ±0.16 [0.02%] ±0.71 [0.13%] ±1.69 [0.09%] ±0.00 [0.00%] ±0.48 [0.07%] ±0.02 [0.12%]
alpha DS Singletop ±0.29 [0.06%] ±0.26 [0.01%] ±5.33 [0.74%] ±0.62 [0.11%] ±13.87 [0.78%] ±1.58 [1.7%] ±0.90 [0.12%] ±0.02 [0.16%]
alpha JET E↵ectiveNP Detector1 ±0.24 [0.05%] ±0.77 [0.02%] ±0.15 [0.02%] ±0.53 [0.10%] ±1.04 [0.06%] ±0.02 [0.02%] ±0.17 [0.02%] ±0.03 [0.23%]
alpha Resummation VV ±0.23 [0.05%] ±0.29 [0.01%] ±5.47 [0.76%] ±15.99 [3.0%] ±2.88 [0.16%] ±0.11 [0.12%] ±10.82 [1.5%] ±0.12 [0.85%]
alpha Radiation ttbar ±0.21 [0.04%] ±0.13 [0.00%] ±3.48 [0.48%] ±2.14 [0.40%] ±3.24 [0.18%] ±2.51 [2.6%] ±6.22 [0.85%] ±0.18 [1.2%]
alpha JET E↵ectiveNP Mixed3 ±0.20 [0.04%] ±0.67 [0.02%] ±0.33 [0.05%] ±0.40 [0.07%] ±0.65 [0.04%] ±0.01 [0.01%] ±0.24 [0.03%] ±0.03 [0.19%]
alpha JET E↵ectiveNP Modelling3 Mixed1 ±0.17 [0.03%] ±1.29 [0.03%] ±0.25 [0.03%] ±0.58 [0.11%] ±0.41 [0.02%] ±0.02 [0.03%] ±0.13 [0.02%] ±0.02 [0.16%]
alpha JET Pileup O↵setMu ±0.16 [0.03%] ±11.72 [0.28%] ±8.21 [1.1%] ±17.88 [3.3%] ±12.00 [0.67%] ±0.20 [0.21%] ±2.72 [0.37%] ±0.15 [1.0%]
alpha JET EtaIntercalibration posEta ±0.15 [0.03%] ±0.15 [0.00%] ±0.28 [0.04%] ±0.26 [0.05%] ±0.07 [0.00%] ±0.00 [0.00%] ±0.24 [0.03%] ±0.04 [0.26%]
alpha FT EFF extrFromCharm ±0.14 [0.03%] ±0.18 [0.00%] ±0.20 [0.03%] ±0.11 [0.02%] ±0.02 [0.00%] ±0.02 [0.02%] ±0.12 [0.02%] ±0.00 [0.02%]
alpha MUON EFF RECO SYS ±0.13 [0.03%] ±2.00 [0.05%] ±0.27 [0.04%] ±0.31 [0.06%] ±1.03 [0.06%] ±0.08 [0.08%] ±0.34 [0.05%] ±0.02 [0.13%]
Lumi ±0.13 [0.03%] ±1.14 [0.03%] ±0.04 [0.01%] ±3.00 [0.55%] ±0.53 [0.03%] ±0.20 [0.20%] ±0.96 [0.13%] ±0.00 [0.03%]
alpha JET EtaIntercalibration negEta ±0.12 [0.02%] ±0.04 [0.00%] ±0.40 [0.06%] ±0.54 [0.10%] ±0.09 [0.00%] ±0.02 [0.02%] ±0.50 [0.07%] ±0.00 [0.01%]
alpha MUON EFF ISO SYS ±0.10 [0.02%] ±4.10 [0.10%] ±0.96 [0.13%] ±0.94 [0.18%] ±1.65 [0.09%] ±0.01 [0.01%] ±0.46 [0.06%] ±0.01 [0.06%]
alpha Factorization ttbar ±0.08 [0.02%] ±0.05 [0.00%] ±0.22 [0.03%] ±0.26 [0.05%] ±1.41 [0.08%] ±0.62 [0.65%] ±0.17 [0.02%] ±0.05 [0.34%]
alpha JET E↵ectiveNP Statistical6 Mixed1 ±0.08 [0.02%] ±0.06 [0.00%] ±0.20 [0.03%] ±0.06 [0.01%] ±0.50 [0.03%] ±0.05 [0.06%] ±0.02 [0.00%] ±0.02 [0.17%]
alpha JET E↵ectiveNP Mixed1 ±0.08 [0.02%] ±0.31 [0.01%] ±0.28 [0.04%] ±0.16 [0.03%] ±1.06 [0.06%] ±0.01 [0.01%] ±0.09 [0.01%] ±0.03 [0.17%]
alpha EL EFF Reco ±0.07 [0.01%] ±3.53 [0.08%] ±1.09 [0.15%] ±1.14 [0.21%] ±0.65 [0.04%] ±0.02 [0.02%] ±0.34 [0.05%] ±0.01 [0.04%]
alpha JET E↵ectiveNP Statistical5 Mixed1 ±0.07 [0.01%] ±0.42 [0.01%] ±0.21 [0.03%] ±0.08 [0.02%] ±0.24 [0.01%] ±0.04 [0.04%] ±0.14 [0.02%] ±0.02 [0.11%]
alpha MUON EFF RECO STAT ±0.06 [0.01%] ±0.60 [0.01%] ±0.00 [0.00%] ±0.10 [0.02%] ±0.29 [0.02%] ±0.01 [0.01%] ±0.06 [0.01%] ±0.00 [0.00%]
alpha JET E↵ectiveNP Statistical4 Mixed1 ±0.05 [0.01%] ±0.24 [0.01%] ±0.09 [0.01%] ±0.03 [0.01%] ±0.08 [0.00%] ±0.03 [0.03%] ±0.27 [0.04%] ±0.01 [0.04%]
alpha JET E↵ectiveNP Modelling4 Mixed1 ±0.05 [0.01%] ±0.04 [0.00%] ±0.25 [0.04%] ±0.09 [0.02%] ±0.51 [0.03%] ±0.06 [0.06%] ±0.09 [0.01%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Statistical3 Mixed1 ±0.04 [0.01%] ±0.11 [0.00%] ±0.09 [0.01%] ±0.04 [0.01%] ±0.05 [0.00%] ±0.00 [0.00%] ±0.04 [0.01%] ±0.00 [0.00%]
mu VV ±0.04 [0.01%] ±0.01 [0.00%] ±0.05 [0.01%] ±0.03 [0.01%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.03 [0.00%] ±0.00 [0.00%]
alpha JET E↵ectiveNP Statistical1 Mixed1 ±0.02 [0.00%] ±0.20 [0.00%] ±0.11 [0.01%] ±0.02 [0.00%] ±0.24 [0.01%] ±0.06 [0.06%] ±0.05 [0.01%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Detector2 ±0.01 [0.00%] ±0.02 [0.00%] ±0.10 [0.01%] ±0.04 [0.01%] ±0.07 [0.00%] ±0.01 [0.01%] ±0.09 [0.01%] ±0.00 [0.00%]
mu top ±0.01 [0.00%] ±0.41 [0.01%] ±0.02 [0.00%] ±0.02 [0.00%] ±0.18 [0.01%] ±0.01 [0.01%] ±0.04 [0.01%] ±0.00 [0.01%]
alpha FT EFF extrapolation ±0.01 [0.00%] ±0.01 [0.00%] ±0.01 [0.00%] ±0.01 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.01 [0.00%] ±0.00 [0.00%]
alpha MUON EFF RECO SYS LOWPT ±0.01 [0.00%] ±0.50 [0.01%] ±0.21 [0.03%] ±0.13 [0.02%] ±0.07 [0.00%] ±0.02 [0.02%] ±0.04 [0.01%] ±0.00 [0.02%]
alpha MUON EFF TTVA SYS ±0.01 [0.00%] ±0.45 [0.01%] ±0.00 [0.00%] ±0.11 [0.02%] ±0.21 [0.01%] ±0.01 [0.01%] ±0.10 [0.01%] ±0.00 [0.02%]
alpha MUON EFF TTVA STAT ±0.00 [0.00%] ±0.62 [0.01%] ±0.13 [0.02%] ±0.16 [0.03%] ±0.16 [0.01%] ±0.00 [0.00%] ±0.06 [0.01%] ±0.00 [0.00%]
alpha EL EFF Iso ±0.00 [0.00%] ±0.83 [0.02%] ±0.13 [0.02%] ±0.20 [0.04%] ±0.20 [0.01%] ±0.02 [0.02%] ±0.11 [0.02%] ±0.00 [0.03%]
alpha MUON SAGITTA RESBIAS ±0.00 [0.00%] ±0.01 [0.00%] ±0.00 [0.00%] ±0.01 [0.00%] ±0.01 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET PunchThrough MC16 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.03 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF RECO STAT LOWPT ±0.00 [0.00%] ±0.28 [0.01%] ±0.14 [0.02%] ±0.08 [0.02%] ±0.02 [0.00%] ±0.01 [0.01%] ±0.01 [0.00%] ±0.00 [0.01%]
alpha EL EFF Triggere↵ ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 845 85 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8325 835 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8175 82 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 79 795 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8375 84 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 795 80 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat CR Top cuts bin 0 ±0.00 [0.00%] ±16.19 [0.38%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 77 775 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigStatUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 835 8375 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±8.39 [1.1%] ±0.00 [0.00%]
gamma stat SR DF0J 8225 825 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 85 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET EtaIntercalibration highE ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.01 [0.04%]
gamma stat VR Top SF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±2.47 [2.6%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.12 [7.7%]
gamma stat SR DF0J 8275 83 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 82 8225 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 80 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 84 845 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±10.66 [0.60%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 825 8275 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8125 815 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 81 8125 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON SAGITTA RHO ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigSystUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Charge ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Resummation Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Renormalization Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Trigger ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Dib SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±34.82 [6.5%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha CKKW Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha PILEUP ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 785 79 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Dib DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±8.54 [1.2%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 775 78 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Factorization Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 815 8175 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 83 8325 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 78 785 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]

Table 5: Breakdown of the dominant systematic uncertainties on background estimates in the various signal regions. Note that the individual uncertainties can be correlated, and do not necessarily add up quadratically to the total background uncertainty. The
percentages show the size of the uncertainty relative to the total expected background.
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Uncertainty of channel SR DF0J 81 8125 SR DF0J 8125 815 SR DF0J 815 8175 SR DF0J 8175 82 SR DF0J 82 8225 SR DF0J 8225 825 SR DF0J 825 8275 SR DF0J 8275 83

Total background expectation 31.55 38.54 27.50 28.31 36.40 24.37 29.20 27.80

Total statistical (
p

Nexp) ±5.62 ±6.21 ±5.24 ±5.32 ±6.03 ±4.94 ±5.40 ±5.27
Total background systematic ±4.81 [15.24%] ±12.49 [32.41%] ±8.59 [31.25%] ±7.60 [26.84%] ±7.19 [19.76%] ±6.01 [24.67%] ±5.90 [20.19%] ±5.94 [21.38%]

alpha MET SoftTrk ResoPerp ±2.67 [8.5%] ±4.89 [12.7%] ±0.21 [0.76%] ±0.15 [0.52%] ±1.50 [4.1%] ±2.01 [8.3%] ±2.18 [7.5%] ±0.69 [2.5%]
gamma stat SR DF0J 81 8125 cuts bin 0 ±1.87 [5.9%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MET SoftTrk Scale ±1.48 [4.7%] ±0.08 [0.22%] ±2.69 [9.8%] ±0.68 [2.4%] ±1.10 [3.0%] ±2.59 [10.6%] ±1.33 [4.6%] ±3.07 [11.1%]
alpha JET Flavor Composition ±1.31 [4.2%] ±1.12 [2.9%] ±0.71 [2.6%] ±1.97 [6.9%] ±1.24 [3.4%] ±1.77 [7.2%] ±1.50 [5.1%] ±0.72 [2.6%]
alpha JET Pileup RhoTopology ±1.19 [3.8%] ±0.50 [1.3%] ±0.29 [1.1%] ±1.39 [4.9%] ±1.04 [2.9%] ±0.52 [2.2%] ±1.05 [3.6%] ±0.31 [1.1%]
alpha Resummation VV ±1.05 [3.3%] ±7.75 [20.1%] ±3.13 [11.4%] ±3.80 [13.4%] ±1.69 [4.7%] ±1.94 [8.0%] ±1.88 [6.4%] ±2.18 [7.8%]
mu VV ±1.01 [3.2%] ±1.23 [3.2%] ±1.05 [3.8%] ±0.85 [3.0%] ±1.12 [3.1%] ±0.83 [3.4%] ±1.01 [3.5%] ±0.95 [3.4%]
alpha DS Singletop ±0.96 [3.0%] ±1.15 [3.0%] ±2.48 [9.0%] ±0.54 [1.9%] ±0.25 [0.70%] ±1.55 [6.3%] ±0.65 [2.2%] ±0.65 [2.4%]
alpha JER2 ±0.83 [2.6%] ±0.21 [0.55%] ±0.88 [3.2%] ±0.53 [1.9%] ±0.46 [1.3%] ±0.96 [4.0%] ±0.09 [0.32%] ±0.47 [1.7%]
alpha Generator ttbar ±0.74 [2.3%] ±1.09 [2.8%] ±4.23 [15.4%] ±0.72 [2.5%] ±1.57 [4.3%] ±1.26 [5.2%] ±1.02 [3.5%] ±0.78 [2.8%]
alpha MUON ID ±0.69 [2.2%] ±0.52 [1.4%] ±0.99 [3.6%] ±1.60 [5.7%] ±1.23 [3.4%] ±1.00 [4.1%] ±0.45 [1.5%] ±0.19 [0.68%]
alpha JER DataVsMC ±0.68 [2.2%] ±0.52 [1.4%] ±1.38 [5.0%] ±0.24 [0.85%] ±0.07 [0.19%] ±0.51 [2.1%] ±1.02 [3.5%] ±0.60 [2.1%]
alpha JET Flavor Response ±0.66 [2.1%] ±0.51 [1.3%] ±0.05 [0.17%] ±1.20 [4.2%] ±0.94 [2.6%] ±0.41 [1.7%] ±0.74 [2.5%] ±0.24 [0.88%]
alpha JER1 ±0.66 [2.1%] ±0.07 [0.19%] ±0.62 [2.2%] ±1.30 [4.6%] ±0.38 [1.1%] ±0.57 [2.3%] ±0.02 [0.08%] ±0.92 [3.3%]
alpha CKKW VV ±0.61 [1.9%] ±7.35 [19.1%] ±0.30 [1.1%] ±2.61 [9.2%] ±4.72 [13.0%] ±0.25 [1.0%] ±1.74 [5.9%] ±2.12 [7.6%]
alpha JET Pileup O↵setMu ±0.57 [1.8%] ±0.18 [0.46%] ±0.29 [1.0%] ±0.83 [2.9%] ±0.35 [0.96%] ±0.22 [0.92%] ±0.36 [1.2%] ±0.67 [2.4%]
alpha JER4 ±0.47 [1.5%] ±0.06 [0.16%] ±0.45 [1.6%] ±0.80 [2.8%] ±0.34 [0.93%] ±0.92 [3.8%] ±0.78 [2.7%] ±0.81 [2.9%]
alpha EG RES ±0.47 [1.5%] ±0.51 [1.3%] ±0.14 [0.51%] ±1.05 [3.7%] ±0.67 [1.8%] ±1.26 [5.2%] ±0.42 [1.4%] ±0.49 [1.8%]
alpha MUON SCALE ±0.41 [1.3%] ±0.04 [0.10%] ±0.34 [1.3%] ±0.37 [1.3%] ±0.36 [1.00%] ±0.68 [2.8%] ±0.53 [1.8%] ±0.18 [0.65%]
alpha EG SCALE ±0.41 [1.3%] ±1.26 [3.3%] ±0.73 [2.6%] ±0.57 [2.0%] ±0.59 [1.6%] ±0.92 [3.8%] ±1.04 [3.6%] ±0.01 [0.03%]
alpha JET E↵ectiveNP Modelling1 Mixed1 ±0.37 [1.2%] ±0.40 [1.0%] ±0.17 [0.60%] ±0.67 [2.4%] ±0.95 [2.6%] ±0.26 [1.1%] ±0.63 [2.2%] ±0.15 [0.56%]
mu top ±0.30 [0.96%] ±0.35 [0.91%] ±0.24 [0.88%] ±0.34 [1.2%] ±0.27 [0.75%] ±0.22 [0.91%] ±0.26 [0.88%] ±0.25 [0.90%]
alpha JER5 ±0.30 [0.94%] ±0.22 [0.58%] ±0.83 [3.0%] ±0.16 [0.55%] ±0.07 [0.19%] ±0.58 [2.4%] ±0.87 [3.0%] ±0.29 [1.0%]
alpha Renormalization VV ±0.29 [0.93%] ±0.26 [0.69%] ±0.20 [0.73%] ±0.18 [0.65%] ±0.51 [1.4%] ±0.13 [0.53%] ±0.62 [2.1%] ±0.24 [0.88%]
alpha JER3 ±0.29 [0.91%] ±0.81 [2.1%] ±0.46 [1.7%] ±0.68 [2.4%] ±0.33 [0.90%] ±0.10 [0.41%] ±0.59 [2.0%] ±0.33 [1.2%]
alpha PDF VV ±0.27 [0.86%] ±0.47 [1.2%] ±0.20 [0.73%] ±0.31 [1.1%] ±0.43 [1.2%] ±0.23 [0.93%] ±0.27 [0.93%] ±0.29 [1.0%]
alpha FNP TOTAL SYS ±0.26 [0.82%] ±0.34 [0.88%] ±0.06 [0.23%] ±0.17 [0.59%] ±0.64 [1.8%] ±0.45 [1.9%] ±0.56 [1.9%] ±0.18 [0.65%]
alpha JET Pileup O↵setNPV ±0.25 [0.78%] ±0.18 [0.47%] ±0.08 [0.28%] ±0.81 [2.9%] ±0.46 [1.3%] ±0.20 [0.80%] ±0.20 [0.68%] ±0.08 [0.29%]
alpha RenormalizationFactorization VV ±0.23 [0.74%] ±0.11 [0.28%] ±0.30 [1.1%] ±0.31 [1.1%] ±0.36 [1.00%] ±0.03 [0.11%] ±0.10 [0.33%] ±0.22 [0.81%]
alpha MET SoftTrk ResoPara ±0.23 [0.73%] ±2.50 [6.5%] ±2.16 [7.8%] ±3.51 [12.4%] ±1.53 [4.2%] ±1.62 [6.7%] ±0.95 [3.2%] ±1.39 [5.0%]
alpha FT EFF B ±0.19 [0.59%] ±0.17 [0.44%] ±0.20 [0.72%] ±0.21 [0.74%] ±0.15 [0.42%] ±0.14 [0.57%] ±0.13 [0.44%] ±0.16 [0.58%]
alpha MUON EFF ISO STAT ±0.18 [0.57%] ±0.20 [0.51%] ±0.28 [1.0%] ±0.04 [0.14%] ±0.12 [0.33%] ±0.07 [0.30%] ±0.09 [0.32%] ±0.20 [0.71%]
alpha JET E↵ectiveNP Modelling3 Mixed1 ±0.16 [0.51%] ±0.03 [0.08%] ±0.01 [0.02%] ±0.02 [0.08%] ±0.06 [0.16%] ±0.04 [0.17%] ±0.04 [0.15%] ±0.03 [0.12%]
alpha JVT ±0.16 [0.50%] ±0.26 [0.68%] ±0.04 [0.16%] ±0.26 [0.92%] ±0.16 [0.44%] ±0.12 [0.49%] ±0.22 [0.76%] ±0.17 [0.62%]
alpha Shower ttbar ±0.15 [0.47%] ±0.59 [1.5%] ±1.43 [5.2%] ±0.16 [0.57%] ±1.05 [2.9%] ±0.72 [3.0%] ±0.15 [0.50%] ±0.00 [0.00%]
alpha Radiation ttbar ±0.15 [0.47%] ±0.78 [2.0%] ±3.98 [14.5%] ±0.55 [1.9%] ±2.04 [5.6%] ±0.54 [2.2%] ±2.15 [7.4%] ±1.16 [4.2%]
alpha Factorization ttbar ±0.14 [0.43%] ±0.14 [0.37%] ±0.32 [1.2%] ±0.03 [0.10%] ±0.08 [0.23%] ±0.16 [0.67%] ±0.09 [0.30%] ±0.05 [0.20%]
alpha JET E↵ectiveNP Statistical6 Mixed1 ±0.13 [0.41%] ±0.00 [0.01%] ±0.03 [0.11%] ±0.07 [0.23%] ±0.09 [0.25%] ±0.00 [0.02%] ±0.02 [0.08%] ±0.10 [0.35%]
alpha FT EFF Light ±0.13 [0.41%] ±0.15 [0.39%] ±0.13 [0.49%] ±0.12 [0.41%] ±0.15 [0.40%] ±0.11 [0.44%] ±0.13 [0.46%] ±0.12 [0.44%]
alpha JET E↵ectiveNP Mixed1 ±0.11 [0.34%] ±0.02 [0.05%] ±0.00 [0.00%] ±0.04 [0.14%] ±0.09 [0.26%] ±0.01 [0.03%] ±0.02 [0.08%] ±0.10 [0.36%]
alpha JER7 ±0.11 [0.34%] ±0.36 [0.93%] ±0.52 [1.9%] ±0.54 [1.9%] ±0.21 [0.57%] ±0.62 [2.5%] ±0.42 [1.4%] ±0.73 [2.6%]
alpha JET EtaIntercalibration negEta ±0.10 [0.32%] ±0.04 [0.11%] ±0.05 [0.18%] ±0.09 [0.33%] ±0.07 [0.19%] ±0.07 [0.28%] ±0.07 [0.25%] ±0.06 [0.22%]
Lumi ±0.08 [0.27%] ±0.14 [0.36%] ±0.00 [0.01%] ±0.01 [0.02%] ±0.25 [0.70%] ±0.05 [0.22%] ±0.07 [0.23%] ±0.07 [0.24%]
alpha JER6 ±0.08 [0.25%] ±0.77 [2.0%] ±0.25 [0.91%] ±0.56 [2.0%] ±0.25 [0.70%] ±0.62 [2.5%] ±0.45 [1.5%] ±0.11 [0.39%]
alpha Renormalization ttbar ±0.08 [0.24%] ±0.12 [0.32%] ±0.20 [0.74%] ±0.02 [0.06%] ±0.04 [0.11%] ±0.19 [0.77%] ±0.01 [0.02%] ±0.11 [0.39%]
alpha JET E↵ectiveNP Mixed3 ±0.07 [0.21%] ±0.01 [0.03%] ±0.04 [0.15%] ±0.07 [0.26%] ±0.12 [0.32%] ±0.01 [0.05%] ±0.02 [0.06%] ±0.22 [0.78%]
alpha FT EFF C ±0.06 [0.19%] ±0.07 [0.19%] ±0.06 [0.21%] ±0.05 [0.16%] ±0.06 [0.17%] ±0.05 [0.19%] ±0.06 [0.20%] ±0.06 [0.20%]
alpha JET E↵ectiveNP Modelling4 Mixed1 ±0.06 [0.18%] ±0.01 [0.02%] ±0.03 [0.13%] ±0.06 [0.22%] ±0.06 [0.16%] ±0.00 [0.00%] ±0.02 [0.06%] ±0.09 [0.34%]
alpha JET E↵ectiveNP Statistical1 Mixed1 ±0.05 [0.17%] ±0.03 [0.07%] ±0.01 [0.05%] ±0.04 [0.15%] ±0.04 [0.10%] ±0.00 [0.01%] ±0.02 [0.07%] ±0.04 [0.16%]
alpha JET E↵ectiveNP Mixed2 ±0.05 [0.17%] ±0.04 [0.10%] ±0.04 [0.15%] ±0.04 [0.14%] ±0.07 [0.20%] ±0.01 [0.04%] ±0.00 [0.01%] ±0.22 [0.77%]
alpha Factorization VV ±0.05 [0.16%] ±0.14 [0.36%] ±0.10 [0.36%] ±0.12 [0.42%] ±0.13 [0.37%] ±0.10 [0.39%] ±0.67 [2.3%] ±0.02 [0.08%]
alpha JET Pileup PtTerm ±0.05 [0.16%] ±0.19 [0.48%] ±0.13 [0.46%] ±0.20 [0.70%] ±0.39 [1.1%] ±0.17 [0.68%] ±0.06 [0.19%] ±0.01 [0.04%]
alpha JET E↵ectiveNP Statistical2 Mixed1 ±0.04 [0.13%] ±0.01 [0.02%] ±0.10 [0.35%] ±0.09 [0.33%] ±0.11 [0.29%] ±0.01 [0.04%] ±0.07 [0.25%] ±0.20 [0.70%]
alpha JET E↵ectiveNP Modelling2 Mixed1 ±0.04 [0.13%] ±0.01 [0.04%] ±0.01 [0.05%] ±0.03 [0.11%] ±0.15 [0.41%] ±0.04 [0.17%] ±0.01 [0.02%] ±0.15 [0.52%]
alpha JET E↵ectiveNP Detector1 ±0.03 [0.10%] ±0.00 [0.01%] ±0.06 [0.20%] ±0.05 [0.17%] ±0.09 [0.24%] ±0.02 [0.07%] ±0.02 [0.08%] ±0.22 [0.80%]
alpha MUON EFF ISO SYS ±0.03 [0.09%] ±0.03 [0.08%] ±0.02 [0.07%] ±0.03 [0.11%] ±0.02 [0.06%] ±0.01 [0.04%] ±0.03 [0.10%] ±0.02 [0.07%]
alpha JET E↵ectiveNP Statistical4 Mixed1 ±0.01 [0.03%] ±0.02 [0.05%] ±0.02 [0.09%] ±0.01 [0.04%] ±0.05 [0.15%] ±0.01 [0.04%] ±0.01 [0.02%] ±0.03 [0.11%]
alpha JET E↵ectiveNP Statistical5 Mixed1 ±0.01 [0.03%] ±0.02 [0.05%] ±0.02 [0.09%] ±0.01 [0.04%] ±0.03 [0.09%] ±0.01 [0.04%] ±0.01 [0.02%] ±0.08 [0.29%]
alpha EL EFF Reco ±0.01 [0.03%] ±0.00 [0.01%] ±0.01 [0.04%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.00 [0.01%] ±0.02 [0.06%] ±0.01 [0.04%]
alpha FT EFF extrFromCharm ±0.01 [0.03%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.00 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%]
alpha JET EtaIntercalibration posEta ±0.01 [0.02%] ±0.02 [0.06%] ±0.00 [0.01%] ±0.14 [0.50%] ±0.09 [0.25%] ±0.10 [0.42%] ±0.02 [0.07%] ±0.03 [0.12%]
alpha EL EFF ID ±0.01 [0.02%] ±0.01 [0.03%] ±0.04 [0.14%] ±0.06 [0.23%] ±0.04 [0.11%] ±0.01 [0.06%] ±0.06 [0.19%] ±0.06 [0.22%]
alpha MUON EFF RECO SYS LOWPT ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.00 [0.02%] ±0.01 [0.02%] ±0.00 [0.01%] ±0.00 [0.02%] ±0.01 [0.02%]
alpha MUON EFF RECO SYS ±0.00 [0.01%] ±0.01 [0.01%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.00 [0.01%] ±0.00 [0.02%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha EL EFF Iso ±0.00 [0.01%] ±0.00 [0.01%] ±0.01 [0.02%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.02%] ±0.01 [0.02%] ±0.00 [0.01%]
alpha MUON EFF RECO STAT ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.02%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha MUON EFF RECO STAT LOWPT ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha MUON EFF TTVA SYS ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%]
alpha MUON EFF TTVA STAT ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Statistical3 Mixed1 ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Detector2 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON MS ±0.00 [0.00%] ±0.01 [0.02%] ±0.11 [0.39%] ±0.38 [1.3%] ±0.44 [1.2%] ±0.74 [3.0%] ±0.92 [3.2%] ±0.12 [0.42%]
alpha FT EFF extrapolation ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET PunchThrough MC16 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.02 [0.07%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.02 [0.07%]
alpha MUON SAGITTA RESBIAS ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON SAGITTA RHO ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET EtaIntercalibration highE ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Triggere↵ ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Charge ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Trigger ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 845 85 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8325 835 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8175 82 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±2.77 [9.8%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 79 795 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8375 84 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 795 80 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat CR Top cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 77 775 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigStatUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 835 8375 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8225 825 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.66 [6.8%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 85 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top SF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8275 83 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±2.69 [9.7%]
gamma stat SR DF0J 82 8225 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.81 [5.0%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 80 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 84 845 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 825 8275 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.81 [6.2%] ±0.00 [0.00%]
gamma stat SR DF0J 8125 815 cuts bin 0 ±0.00 [0.00%] ±2.04 [5.3%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigSystUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Resummation Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Renormalization Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat CR Dib cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Dib SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha CKKW Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha PILEUP ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 785 79 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Dib DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 775 78 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Factorization Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 815 8175 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±1.77 [6.4%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 83 8325 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 78 785 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]

Table 10: Breakdown of the dominant systematic uncertainties on background estimates in the various signal regions. Note that the individual uncertainties can be correlated, and do not necessarily add up quadratically to the total background uncertainty. The
percentages show the size of the uncertainty relative to the total expected background.
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Uncertainty of channel SR DF0J 81 8125 SR DF0J 8125 815 SR DF0J 815 8175 SR DF0J 8175 82 SR DF0J 82 8225 SR DF0J 8225 825 SR DF0J 825 8275 SR DF0J 8275 83

Total background expectation 26.18 32.02 22.09 23.60 30.61 20.03 23.92 22.84

Total statistical (
p

Nexp) ±5.12 ±5.66 ±4.70 ±4.86 ±5.53 ±4.48 ±4.89 ±4.78
Total background systematic ±3.96 [15.13%] ±9.42 [29.43%] ±7.67 [34.73%] ±5.91 [25.06%] ±5.70 [18.61%] ±5.05 [25.21%] ±4.76 [19.91%] ±4.86 [21.30%]

alpha MET SoftTrk ResoPerp ±1.93 [7.4%] ±3.64 [11.4%] ±0.20 [0.91%] ±0.38 [1.6%] ±1.08 [3.5%] ±1.69 [8.4%] ±1.64 [6.8%] ±0.73 [3.2%]
gamma stat SR DF0J 81 8125 cuts bin 0 ±1.55 [5.9%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET Flavor Composition ±1.16 [4.4%] ±1.21 [3.8%] ±0.64 [2.9%] ±1.62 [6.9%] ±1.17 [3.8%] ±1.46 [7.3%] ±1.28 [5.4%] ±0.66 [2.9%]
alpha MET SoftTrk Scale ±1.08 [4.1%] ±0.02 [0.05%] ±2.37 [10.7%] ±0.63 [2.7%] ±0.96 [3.1%] ±2.09 [10.5%] ±1.03 [4.3%] ±2.58 [11.3%]
alpha JET Pileup RhoTopology ±1.06 [4.1%] ±0.57 [1.8%] ±0.23 [1.1%] ±1.13 [4.8%] ±0.94 [3.1%] ±0.51 [2.6%] ±0.88 [3.7%] ±0.17 [0.73%]
alpha DS Singletop ±0.91 [3.5%] ±1.09 [3.4%] ±2.36 [10.7%] ±0.51 [2.2%] ±0.24 [0.79%] ±1.47 [7.3%] ±0.62 [2.6%] ±0.62 [2.7%]
alpha JER2 ±0.85 [3.3%] ±0.14 [0.44%] ±0.57 [2.6%] ±0.36 [1.5%] ±0.31 [1.0%] ±0.85 [4.2%] ±0.05 [0.22%] ±0.33 [1.4%]
alpha Resummation VV ±0.76 [2.9%] ±5.62 [17.6%] ±2.28 [10.3%] ±2.76 [11.7%] ±1.23 [4.0%] ±1.41 [7.0%] ±1.36 [5.7%] ±1.58 [6.9%]
alpha Generator ttbar ±0.70 [2.7%] ±1.04 [3.2%] ±4.02 [18.2%] ±0.69 [2.9%] ±1.50 [4.9%] ±1.20 [6.0%] ±0.97 [4.0%] ±0.75 [3.3%]
alpha JER DataVsMC ±0.62 [2.4%] ±0.33 [1.0%] ±1.16 [5.3%] ±0.13 [0.54%] ±0.08 [0.25%] ±0.43 [2.1%] ±0.77 [3.2%] ±0.49 [2.2%]
alpha JET Flavor Response ±0.62 [2.4%] ±0.56 [1.7%] ±0.01 [0.03%] ±0.99 [4.2%] ±0.83 [2.7%] ±0.39 [2.0%] ±0.60 [2.5%] ±0.16 [0.72%]
alpha JER4 ±0.55 [2.1%] ±0.07 [0.20%] ±0.43 [1.9%] ±0.58 [2.5%] ±0.27 [0.88%] ±0.77 [3.8%] ±0.57 [2.4%] ±0.64 [2.8%]
alpha JET Pileup O↵setMu ±0.54 [2.0%] ±0.15 [0.48%] ±0.23 [1.0%] ±0.55 [2.3%] ±0.27 [0.89%] ±0.21 [1.1%] ±0.31 [1.3%] ±0.55 [2.4%]
alpha MUON ID ±0.52 [2.0%] ±0.35 [1.1%] ±0.66 [3.0%] ±1.21 [5.1%] ±0.88 [2.9%] ±0.78 [3.9%] ±0.25 [1.1%] ±0.13 [0.59%]
alpha CKKW VV ±0.44 [1.7%] ±5.33 [16.7%] ±0.22 [0.98%] ±1.90 [8.0%] ±3.42 [11.2%] ±0.18 [0.89%] ±1.26 [5.3%] ±1.54 [6.7%]
alpha JER1 ±0.41 [1.6%] ±0.08 [0.24%] ±0.32 [1.4%] ±1.00 [4.3%] ±0.29 [0.96%] ±0.52 [2.6%] ±0.03 [0.11%] ±0.66 [2.9%]
alpha JET E↵ectiveNP Modelling1 Mixed1 ±0.39 [1.5%] ±0.45 [1.4%] ±0.13 [0.57%] ±0.54 [2.3%] ±0.78 [2.6%] ±0.26 [1.3%] ±0.51 [2.1%] ±0.08 [0.37%]
alpha JER3 ±0.36 [1.4%] ±0.66 [2.1%] ±0.26 [1.2%] ±0.51 [2.2%] ±0.23 [0.76%] ±0.15 [0.77%] ±0.44 [1.8%] ±0.27 [1.2%]
alpha EG SCALE ±0.34 [1.3%] ±1.08 [3.4%] ±0.57 [2.6%] ±0.55 [2.3%] ±0.36 [1.2%] ±0.84 [4.2%] ±0.72 [3.0%] ±0.05 [0.20%]
alpha JER5 ±0.31 [1.2%] ±0.21 [0.65%] ±0.78 [3.5%] ±0.06 [0.26%] ±0.06 [0.19%] ±0.47 [2.4%] ±0.67 [2.8%] ±0.23 [1.0%]
alpha MUON SCALE ±0.31 [1.2%] ±0.05 [0.17%] ±0.22 [1.0%] ±0.30 [1.3%] ±0.25 [0.82%] ±0.55 [2.8%] ±0.38 [1.6%] ±0.13 [0.57%]
alpha MET SoftTrk ResoPara ±0.30 [1.2%] ±2.03 [6.3%] ±1.81 [8.2%] ±2.46 [10.4%] ±1.05 [3.4%] ±1.25 [6.2%] ±0.79 [3.3%] ±1.23 [5.4%]
alpha EG RES ±0.30 [1.1%] ±0.33 [1.0%] ±0.08 [0.37%] ±0.81 [3.4%] ±0.59 [1.9%] ±0.92 [4.6%] ±0.31 [1.3%] ±0.39 [1.7%]
alpha FNP TOTAL SYS ±0.27 [1.0%] ±0.35 [1.1%] ±0.06 [0.29%] ±0.17 [0.74%] ±0.67 [2.2%] ±0.48 [2.4%] ±0.59 [2.4%] ±0.19 [0.83%]
alpha JER7 ±0.24 [0.93%] ±0.29 [0.91%] ±0.48 [2.2%] ±0.34 [1.4%] ±0.14 [0.47%] ±0.56 [2.8%] ±0.34 [1.4%] ±0.59 [2.6%]
alpha JET Pileup O↵setNPV ±0.22 [0.85%] ±0.18 [0.57%] ±0.07 [0.32%] ±0.66 [2.8%] ±0.39 [1.3%] ±0.22 [1.1%] ±0.19 [0.79%] ±0.03 [0.15%]
alpha Renormalization VV ±0.21 [0.81%] ±0.19 [0.60%] ±0.15 [0.66%] ±0.13 [0.56%] ±0.37 [1.2%] ±0.09 [0.47%] ±0.45 [1.9%] ±0.18 [0.78%]
alpha PDF VV ±0.20 [0.75%] ±0.34 [1.1%] ±0.15 [0.66%] ±0.23 [0.96%] ±0.31 [1.0%] ±0.17 [0.82%] ±0.20 [0.82%] ±0.21 [0.91%]
alpha FT EFF B ±0.18 [0.68%] ±0.16 [0.50%] ±0.19 [0.85%] ±0.20 [0.84%] ±0.15 [0.47%] ±0.13 [0.65%] ±0.12 [0.50%] ±0.15 [0.67%]
alpha RenormalizationFactorization VV ±0.17 [0.65%] ±0.08 [0.25%] ±0.22 [0.97%] ±0.23 [0.96%] ±0.26 [0.86%] ±0.02 [0.10%] ±0.07 [0.29%] ±0.16 [0.71%]
alpha JER6 ±0.17 [0.65%] ±0.62 [1.9%] ±0.35 [1.6%] ±0.39 [1.6%] ±0.20 [0.66%] ±0.50 [2.5%] ±0.34 [1.4%] ±0.07 [0.32%]
alpha JVT ±0.14 [0.55%] ±0.24 [0.75%] ±0.05 [0.22%] ±0.24 [1.00%] ±0.14 [0.44%] ±0.11 [0.56%] ±0.20 [0.83%] ±0.15 [0.65%]
alpha Shower ttbar ±0.14 [0.54%] ±0.56 [1.8%] ±1.36 [6.1%] ±0.15 [0.65%] ±1.00 [3.3%] ±0.68 [3.4%] ±0.14 [0.59%] ±0.00 [0.00%]
alpha Radiation ttbar ±0.14 [0.54%] ±0.75 [2.3%] ±3.79 [17.2%] ±0.52 [2.2%] ±1.94 [6.4%] ±0.51 [2.6%] ±2.04 [8.5%] ±1.11 [4.8%]
alpha MUON EFF ISO STAT ±0.13 [0.51%] ±0.14 [0.43%] ±0.22 [1.0%] ±0.01 [0.03%] ±0.09 [0.28%] ±0.06 [0.29%] ±0.06 [0.27%] ±0.15 [0.66%]
alpha Factorization ttbar ±0.13 [0.49%] ±0.14 [0.43%] ±0.31 [1.4%] ±0.03 [0.12%] ±0.08 [0.26%] ±0.16 [0.78%] ±0.08 [0.35%] ±0.05 [0.23%]
alpha JET E↵ectiveNP Modelling3 Mixed1 ±0.11 [0.42%] ±0.04 [0.12%] ±0.01 [0.05%] ±0.03 [0.14%] ±0.04 [0.13%] ±0.03 [0.15%] ±0.03 [0.12%] ±0.03 [0.12%]
alpha JET E↵ectiveNP Statistical6 Mixed1 ±0.10 [0.38%] ±0.00 [0.01%] ±0.03 [0.13%] ±0.05 [0.23%] ±0.07 [0.23%] ±0.00 [0.02%] ±0.02 [0.07%] ±0.07 [0.31%]
alpha FT EFF Light ±0.10 [0.37%] ±0.11 [0.35%] ±0.10 [0.44%] ±0.09 [0.36%] ±0.11 [0.35%] ±0.08 [0.40%] ±0.10 [0.41%] ±0.09 [0.39%]
Lumi ±0.08 [0.32%] ±0.14 [0.43%] ±0.00 [0.01%] ±0.01 [0.03%] ±0.25 [0.83%] ±0.06 [0.27%] ±0.07 [0.28%] ±0.07 [0.29%]
alpha JET EtaIntercalibration negEta ±0.08 [0.29%] ±0.04 [0.13%] ±0.04 [0.20%] ±0.07 [0.30%] ±0.05 [0.17%] ±0.05 [0.25%] ±0.05 [0.22%] ±0.05 [0.21%]
alpha JET E↵ectiveNP Mixed1 ±0.08 [0.29%] ±0.02 [0.06%] ±0.00 [0.00%] ±0.03 [0.12%] ±0.07 [0.23%] ±0.00 [0.02%] ±0.02 [0.08%] ±0.07 [0.32%]
alpha Renormalization ttbar ±0.07 [0.28%] ±0.12 [0.37%] ±0.19 [0.87%] ±0.02 [0.07%] ±0.04 [0.12%] ±0.18 [0.89%] ±0.01 [0.03%] ±0.10 [0.46%]
alpha JET E↵ectiveNP Statistical2 Mixed1 ±0.05 [0.21%] ±0.00 [0.01%] ±0.10 [0.45%] ±0.08 [0.32%] ±0.08 [0.27%] ±0.02 [0.10%] ±0.06 [0.24%] ±0.14 [0.62%]
alpha JET E↵ectiveNP Mixed3 ±0.05 [0.20%] ±0.01 [0.05%] ±0.04 [0.19%] ±0.06 [0.25%] ±0.09 [0.30%] ±0.01 [0.04%] ±0.01 [0.03%] ±0.16 [0.69%]
alpha FT EFF C ±0.04 [0.17%] ±0.05 [0.16%] ±0.04 [0.19%] ±0.03 [0.15%] ±0.05 [0.15%] ±0.03 [0.17%] ±0.04 [0.18%] ±0.04 [0.18%]
alpha JET E↵ectiveNP Modelling4 Mixed1 ±0.04 [0.15%] ±0.01 [0.02%] ±0.03 [0.15%] ±0.05 [0.21%] ±0.05 [0.15%] ±0.00 [0.01%] ±0.01 [0.06%] ±0.07 [0.30%]
alpha JET E↵ectiveNP Statistical1 Mixed1 ±0.04 [0.15%] ±0.03 [0.08%] ±0.01 [0.07%] ±0.03 [0.14%] ±0.03 [0.08%] ±0.00 [0.01%] ±0.02 [0.06%] ±0.03 [0.14%]
alpha Factorization VV ±0.04 [0.14%] ±0.10 [0.32%] ±0.07 [0.33%] ±0.09 [0.36%] ±0.10 [0.32%] ±0.07 [0.35%] ±0.48 [2.0%] ±0.02 [0.07%]
alpha JET E↵ectiveNP Mixed2 ±0.04 [0.14%] ±0.04 [0.13%] ±0.04 [0.20%] ±0.03 [0.13%] ±0.05 [0.15%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.15 [0.65%]
alpha JET E↵ectiveNP Detector1 ±0.03 [0.10%] ±0.01 [0.03%] ±0.06 [0.25%] ±0.04 [0.16%] ±0.07 [0.21%] ±0.01 [0.06%] ±0.02 [0.09%] ±0.16 [0.71%]
alpha MUON EFF ISO SYS ±0.03 [0.10%] ±0.03 [0.09%] ±0.02 [0.07%] ±0.03 [0.11%] ±0.02 [0.06%] ±0.01 [0.04%] ±0.03 [0.11%] ±0.02 [0.08%]
alpha JET E↵ectiveNP Modelling2 Mixed1 ±0.02 [0.08%] ±0.02 [0.06%] ±0.02 [0.08%] ±0.02 [0.07%] ±0.11 [0.36%] ±0.03 [0.15%] ±0.01 [0.05%] ±0.10 [0.45%]
alpha JET EtaIntercalibration posEta ±0.01 [0.05%] ±0.03 [0.09%] ±0.00 [0.01%] ±0.14 [0.58%] ±0.08 [0.25%] ±0.09 [0.44%] ±0.03 [0.11%] ±0.02 [0.11%]
alpha JET E↵ectiveNP Statistical4 Mixed1 ±0.01 [0.05%] ±0.02 [0.07%] ±0.03 [0.12%] ±0.01 [0.03%] ±0.04 [0.14%] ±0.01 [0.04%] ±0.00 [0.01%] ±0.02 [0.09%]
alpha JET E↵ectiveNP Statistical5 Mixed1 ±0.01 [0.04%] ±0.02 [0.07%] ±0.03 [0.12%] ±0.01 [0.05%] ±0.02 [0.07%] ±0.01 [0.04%] ±0.00 [0.01%] ±0.06 [0.26%]
alpha MUON MS ±0.01 [0.04%] ±0.04 [0.12%] ±0.02 [0.11%] ±0.33 [1.4%] ±0.34 [1.1%] ±0.58 [2.9%] ±0.66 [2.7%] ±0.15 [0.68%]
alpha EL EFF ID ±0.01 [0.03%] ±0.02 [0.07%] ±0.02 [0.11%] ±0.06 [0.26%] ±0.04 [0.14%] ±0.01 [0.04%] ±0.03 [0.14%] ±0.08 [0.33%]
alpha EL EFF Reco ±0.01 [0.03%] ±0.00 [0.01%] ±0.01 [0.04%] ±0.01 [0.03%] ±0.01 [0.02%] ±0.00 [0.01%] ±0.01 [0.06%] ±0.01 [0.05%]
alpha FT EFF extrFromCharm ±0.01 [0.02%] ±0.01 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.01 [0.02%] ±0.00 [0.01%] ±0.00 [0.02%] ±0.00 [0.02%]
alpha JET Pileup PtTerm ±0.01 [0.02%] ±0.18 [0.57%] ±0.11 [0.52%] ±0.18 [0.78%] ±0.31 [1.0%] ±0.16 [0.78%] ±0.05 [0.21%] ±0.02 [0.08%]
alpha MUON EFF RECO SYS ±0.00 [0.02%] ±0.01 [0.02%] ±0.00 [0.01%] ±0.01 [0.03%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%]
alpha MUON EFF RECO SYS LOWPT ±0.00 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.00 [0.02%] ±0.01 [0.02%] ±0.00 [0.01%] ±0.00 [0.02%] ±0.00 [0.02%]
alpha MUON EFF RECO STAT ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.02%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha MUON EFF RECO STAT LOWPT ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.01 [0.02%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha EL EFF Iso ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.02%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.01%]
alpha MUON EFF TTVA SYS ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%]
mu VV ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.00%]
mu top ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TTVA STAT ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Statistical3 Mixed1 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET E↵ectiveNP Detector2 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha FT EFF extrapolation ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET PunchThrough MC16 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.02 [0.08%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.02 [0.09%]
alpha MUON SAGITTA RESBIAS ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Triggere↵ ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 845 85 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8325 835 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8175 82 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±2.31 [9.8%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 79 795 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8375 84 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 795 80 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat CR Top cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 77 775 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigStatUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 835 8375 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8225 825 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.37 [6.8%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 85 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET EtaIntercalibration highE ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top SF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8275 83 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±2.21 [9.7%]
gamma stat SR DF0J 82 8225 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.52 [5.0%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 80 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 84 845 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 825 8275 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.48 [6.2%] ±0.00 [0.00%]
gamma stat SR DF0J 8125 815 cuts bin 0 ±0.00 [0.00%] ±1.70 [5.3%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON SAGITTA RHO ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigSystUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Charge ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Resummation Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Renormalization Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat CR Dib cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Trigger ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Dib SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha CKKW Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha PILEUP ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 785 79 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Dib DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 775 78 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Factorization Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 815 8175 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±1.42 [6.4%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 83 8325 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 78 785 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]

Table 6: Breakdown of the dominant systematic uncertainties on background estimates in the various signal regions. Note that the individual uncertainties can be correlated, and do not necessarily add up quadratically to the total background uncertainty. The
percentages show the size of the uncertainty relative to the total expected background.
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Uncertainty of channel SR DF0J 83 8325 SR DF0J 8325 835 SR DF0J 835 8375 SR DF0J 8375 84 SR DF0J 84 845 SR DF0J 845 85 SR DF0J 85 86 SR DF0J 86

Total background expectation 29.66 23.39 25.96 25.87 30.42 30.11 36.89 26.43

Total statistical (
p

Nexp) ±5.45 ±4.84 ±5.09 ±5.09 ±5.52 ±5.49 ±6.07 ±5.14
Total background systematic ±11.63 [39.19%] ±9.14 [39.07%] ±9.84 [37.89%] ±6.08 [23.49%] ±7.99 [26.28%] ±9.26 [30.76%] ±7.12 [19.29%] ±8.51 [32.19%]

alpha Resummation VV ±8.52 [28.7%] ±6.56 [28.0%] ±1.00 [3.9%] ±0.56 [2.2%] ±3.26 [10.7%] ±5.62 [18.7%] ±1.37 [3.7%] ±3.68 [13.9%]
alpha MET SoftTrk ResoPerp ±4.42 [14.9%] ±0.85 [3.6%] ±3.18 [12.2%] ±1.59 [6.1%] ±3.66 [12.0%] ±4.09 [13.6%] ±3.14 [8.5%] ±4.44 [16.8%]
alpha CKKW VV ±4.27 [14.4%] ±3.60 [15.4%] ±4.55 [17.5%] ±4.69 [18.1%] ±0.17 [0.55%] ±2.10 [7.0%] ±3.81 [10.3%] ±1.59 [6.0%]
alpha MET SoftTrk ResoPara ±2.42 [8.2%] ±2.52 [10.8%] ±2.90 [11.2%] ±1.52 [5.9%] ±1.92 [6.3%] ±2.31 [7.7%] ±1.49 [4.0%] ±2.40 [9.1%]
alpha DS Singletop ±2.30 [7.8%] ±2.68 [11.4%] ±0.33 [1.3%] ±0.12 [0.48%] ±0.00 [0.00%] ±0.55 [1.8%] ±1.85 [5.0%] ±2.29 [8.7%]
gamma stat SR DF0J 83 8325 cuts bin 0 ±1.76 [5.9%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Shower ttbar ±1.40 [4.7%] ±0.25 [1.1%] ±0.26 [1.00%] ±0.47 [1.8%] ±0.19 [0.62%] ±0.36 [1.2%] ±1.10 [3.0%] ±0.48 [1.8%]
alpha FNP TOTAL SYS ±1.20 [4.1%] ±0.43 [1.8%] ±1.14 [4.4%] ±0.45 [1.7%] ±0.72 [2.4%] ±0.56 [1.9%] ±0.54 [1.5%] ±0.31 [1.2%]
mu VV ±1.12 [3.8%] ±0.94 [4.0%] ±0.87 [3.3%] ±0.84 [3.2%] ±1.08 [3.5%] ±1.08 [3.6%] ±1.37 [3.7%] ±1.16 [4.4%]
alpha JER5 ±0.94 [3.2%] ±0.42 [1.8%] ±1.92 [7.4%] ±0.71 [2.7%] ±1.21 [4.0%] ±0.21 [0.68%] ±0.45 [1.2%] ±1.14 [4.3%]
alpha JER3 ±0.82 [2.8%] ±0.87 [3.7%] ±1.62 [6.2%] ±0.71 [2.7%] ±1.30 [4.3%] ±1.18 [3.9%] ±0.25 [0.67%] ±1.42 [5.4%]
alpha MET SoftTrk Scale ±0.75 [2.5%] ±1.59 [6.8%] ±2.13 [8.2%] ±0.37 [1.4%] ±2.33 [7.7%] ±3.28 [10.9%] ±1.61 [4.4%] ±2.96 [11.2%]
alpha JER DataVsMC ±0.69 [2.3%] ±0.76 [3.2%] ±2.65 [10.2%] ±0.56 [2.2%] ±1.32 [4.3%] ±0.38 [1.3%] ±0.44 [1.2%] ±0.77 [2.9%]
alpha JER6 ±0.63 [2.1%] ±0.42 [1.8%] ±1.97 [7.6%] ±0.45 [1.7%] ±1.54 [5.1%] ±0.46 [1.5%] ±0.38 [1.0%] ±1.17 [4.4%]
alpha JER7 ±0.62 [2.1%] ±0.84 [3.6%] ±2.41 [9.3%] ±0.65 [2.5%] ±1.20 [3.9%] ±0.96 [3.2%] ±0.80 [2.2%] ±1.07 [4.0%]
alpha Radiation ttbar ±0.60 [2.0%] ±0.26 [1.1%] ±0.24 [0.92%] ±0.67 [2.6%] ±1.67 [5.5%] ±1.53 [5.1%] ±1.14 [3.1%] ±0.66 [2.5%]
alpha JER2 ±0.58 [2.0%] ±0.46 [2.0%] ±2.61 [10.0%] ±0.73 [2.8%] ±1.53 [5.0%] ±1.59 [5.3%] ±0.60 [1.6%] ±1.42 [5.4%]
alpha JET Flavor Response ±0.47 [1.6%] ±0.38 [1.6%] ±0.57 [2.2%] ±0.12 [0.47%] ±0.95 [3.1%] ±0.37 [1.2%] ±0.70 [1.9%] ±0.34 [1.3%]
alpha Generator ttbar ±0.47 [1.6%] ±0.39 [1.7%] ±0.68 [2.6%] ±0.51 [2.0%] ±0.27 [0.89%] ±0.20 [0.68%] ±0.16 [0.43%] ±0.28 [1.1%]
alpha JER1 ±0.41 [1.4%] ±0.33 [1.4%] ±2.42 [9.3%] ±0.57 [2.2%] ±1.12 [3.7%] ±2.03 [6.7%] ±0.88 [2.4%] ±1.77 [6.7%]
alpha JET Flavor Composition ±0.38 [1.3%] ±0.62 [2.7%] ±1.23 [4.7%] ±0.72 [2.8%] ±1.99 [6.6%] ±0.52 [1.7%] ±1.70 [4.6%] ±0.77 [2.9%]
alpha PDF VV ±0.32 [1.1%] ±0.04 [0.15%] ±0.32 [1.2%] ±0.14 [0.55%] ±0.42 [1.4%] ±0.35 [1.2%] ±0.52 [1.4%] ±0.43 [1.6%]
alpha MUON SCALE ±0.23 [0.77%] ±0.36 [1.5%] ±0.26 [0.99%] ±0.30 [1.2%] ±0.01 [0.04%] ±0.45 [1.5%] ±0.34 [0.91%] ±0.19 [0.73%]
mu top ±0.21 [0.70%] ±0.17 [0.73%] ±0.18 [0.68%] ±0.14 [0.55%] ±0.28 [0.91%] ±0.18 [0.60%] ±0.29 [0.77%] ±0.17 [0.64%]
alpha Renormalization VV ±0.19 [0.64%] ±0.78 [3.3%] ±0.06 [0.24%] ±0.55 [2.1%] ±0.55 [1.8%] ±0.04 [0.15%] ±0.11 [0.29%] ±1.05 [4.0%]
alpha MUON EFF ISO STAT ±0.19 [0.63%] ±0.10 [0.42%] ±0.11 [0.43%] ±0.11 [0.43%] ±0.14 [0.45%] ±0.23 [0.76%] ±0.26 [0.70%] ±0.20 [0.76%]
alpha EG SCALE ±0.19 [0.63%] ±0.23 [0.97%] ±0.83 [3.2%] ±0.46 [1.8%] ±0.52 [1.7%] ±0.17 [0.56%] ±0.18 [0.49%] ±0.04 [0.14%]
alpha JVT ±0.16 [0.52%] ±0.14 [0.62%] ±0.20 [0.75%] ±0.10 [0.38%] ±0.24 [0.79%] ±0.12 [0.38%] ±0.22 [0.60%] ±0.18 [0.67%]
alpha Factorization ttbar ±0.15 [0.51%] ±0.07 [0.30%] ±0.13 [0.52%] ±0.11 [0.41%] ±0.07 [0.22%] ±0.06 [0.18%] ±0.20 [0.54%] ±0.03 [0.11%]
alpha FT EFF Light ±0.15 [0.49%] ±0.11 [0.46%] ±0.11 [0.42%] ±0.11 [0.42%] ±0.14 [0.47%] ±0.14 [0.45%] ±0.18 [0.48%] ±0.15 [0.57%]
alpha Renormalization ttbar ±0.14 [0.48%] ±0.09 [0.38%] ±0.01 [0.03%] ±0.11 [0.41%] ±0.00 [0.00%] ±0.05 [0.18%] ±0.17 [0.47%] ±0.21 [0.79%]
alpha Factorization VV ±0.14 [0.47%] ±0.16 [0.67%] ±0.01 [0.06%] ±0.27 [1.1%] ±0.02 [0.08%] ±0.10 [0.34%] ±0.14 [0.38%] ±0.91 [3.4%]
alpha MUON ID ±0.12 [0.40%] ±0.30 [1.3%] ±0.07 [0.26%] ±0.02 [0.07%] ±0.15 [0.49%] ±0.55 [1.8%] ±0.52 [1.4%] ±0.14 [0.52%]
alpha JET E↵ectiveNP Detector1 ±0.12 [0.40%] ±0.01 [0.06%] ±0.08 [0.29%] ±0.05 [0.19%] ±0.06 [0.18%] ±0.06 [0.19%] ±0.19 [0.51%] ±0.00 [0.00%]
alpha JET Pileup RhoTopology ±0.11 [0.38%] ±0.65 [2.8%] ±0.66 [2.6%] ±0.62 [2.4%] ±1.38 [4.5%] ±0.14 [0.47%] ±1.36 [3.7%] ±0.62 [2.3%]
alpha JET Pileup PtTerm ±0.11 [0.37%] ±0.06 [0.28%] ±0.20 [0.77%] ±0.10 [0.40%] ±0.17 [0.57%] ±0.15 [0.50%] ±0.37 [1.0%] ±0.01 [0.05%]
alpha JET E↵ectiveNP Modelling2 Mixed1 ±0.11 [0.35%] ±0.03 [0.15%] ±0.10 [0.40%] ±0.02 [0.06%] ±0.02 [0.07%] ±0.00 [0.01%] ±0.14 [0.39%] ±0.01 [0.04%]
alpha JET E↵ectiveNP Mixed3 ±0.10 [0.35%] ±0.02 [0.08%] ±0.03 [0.13%] ±0.01 [0.04%] ±0.05 [0.16%] ±0.01 [0.03%] ±0.21 [0.56%] ±0.01 [0.05%]
alpha FT EFF B ±0.10 [0.35%] ±0.11 [0.47%] ±0.08 [0.31%] ±0.09 [0.34%] ±0.15 [0.48%] ±0.11 [0.37%] ±0.15 [0.40%] ±0.09 [0.35%]
Lumi ±0.09 [0.31%] ±0.02 [0.10%] ±0.17 [0.64%] ±0.24 [0.91%] ±0.04 [0.14%] ±0.18 [0.59%] ±0.09 [0.24%] ±0.01 [0.03%]
alpha JET Pileup O↵setNPV ±0.09 [0.30%] ±0.37 [1.6%] ±0.43 [1.7%] ±0.15 [0.59%] ±0.44 [1.4%] ±0.10 [0.32%] ±0.02 [0.07%] ±0.18 [0.69%]
alpha JER4 ±0.08 [0.27%] ±0.79 [3.4%] ±2.56 [9.9%] ±0.52 [2.0%] ±1.50 [4.9%] ±1.51 [5.0%] ±0.53 [1.4%] ±0.98 [3.7%]
alpha MUON MS ±0.07 [0.25%] ±0.71 [3.0%] ±0.28 [1.1%] ±0.47 [1.8%] ±0.79 [2.6%] ±0.03 [0.11%] ±0.25 [0.67%] ±0.28 [1.1%]
alpha EG RES ±0.07 [0.24%] ±0.62 [2.6%] ±0.48 [1.8%] ±0.72 [2.8%] ±0.44 [1.5%] ±0.38 [1.2%] ±0.12 [0.34%] ±0.01 [0.03%]
alpha JET EtaIntercalibration posEta ±0.07 [0.23%] ±0.05 [0.20%] ±0.04 [0.17%] ±0.02 [0.08%] ±0.01 [0.04%] ±0.04 [0.14%] ±0.00 [0.01%] ±0.00 [0.00%]
alpha FT EFF C ±0.06 [0.22%] ±0.06 [0.24%] ±0.05 [0.20%] ±0.05 [0.19%] ±0.06 [0.21%] ±0.06 [0.21%] ±0.08 [0.21%] ±0.07 [0.25%]
alpha JET E↵ectiveNP Mixed2 ±0.05 [0.18%] ±0.03 [0.15%] ±0.17 [0.66%] ±0.05 [0.21%] ±0.08 [0.26%] ±0.00 [0.01%] ±0.20 [0.54%] ±0.01 [0.03%]
alpha JET E↵ectiveNP Modelling4 Mixed1 ±0.05 [0.17%] ±0.04 [0.18%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.02 [0.08%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF ID ±0.05 [0.17%] ±0.01 [0.03%] ±0.05 [0.18%] ±0.06 [0.23%] ±0.05 [0.16%] ±0.05 [0.17%] ±0.07 [0.20%] ±0.11 [0.43%]
alpha JET E↵ectiveNP Statistical6 Mixed1 ±0.05 [0.16%] ±0.04 [0.17%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.03 [0.10%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%]
alpha JET E↵ectiveNP Statistical4 Mixed1 ±0.05 [0.15%] ±0.09 [0.38%] ±0.02 [0.10%] ±0.01 [0.03%] ±0.01 [0.04%] ±0.03 [0.10%] ±0.01 [0.04%] ±0.01 [0.04%]
alpha RenormalizationFactorization VV ±0.04 [0.12%] ±0.93 [4.0%] ±0.05 [0.18%] ±0.83 [3.2%] ±0.57 [1.9%] ±0.05 [0.17%] ±0.03 [0.08%] ±0.05 [0.17%]
alpha JET Pileup O↵setMu ±0.04 [0.12%] ±0.40 [1.7%] ±0.74 [2.9%] ±0.12 [0.45%] ±0.61 [2.0%] ±0.64 [2.1%] ±0.05 [0.12%] ±0.10 [0.37%]
alpha MUON EFF ISO SYS ±0.03 [0.09%] ±0.02 [0.09%] ±0.01 [0.05%] ±0.02 [0.07%] ±0.03 [0.10%] ±0.02 [0.07%] ±0.03 [0.08%] ±0.03 [0.13%]
alpha JET E↵ectiveNP Modelling1 Mixed1 ±0.02 [0.08%] ±0.02 [0.10%] ±0.64 [2.5%] ±0.03 [0.11%] ±0.22 [0.73%] ±0.17 [0.56%] ±0.60 [1.6%] ±0.30 [1.1%]
alpha JET E↵ectiveNP Statistical2 Mixed1 ±0.02 [0.07%] ±0.03 [0.14%] ±0.16 [0.61%] ±0.14 [0.53%] ±0.08 [0.27%] ±0.05 [0.16%] ±0.09 [0.25%] ±0.02 [0.09%]
alpha JET E↵ectiveNP Statistical5 Mixed1 ±0.02 [0.05%] ±0.09 [0.38%] ±0.03 [0.10%] ±0.01 [0.03%] ±0.01 [0.04%] ±0.02 [0.06%] ±0.23 [0.62%] ±0.01 [0.04%]
alpha JET E↵ectiveNP Mixed1 ±0.01 [0.05%] ±0.00 [0.01%] ±0.05 [0.19%] ±0.01 [0.02%] ±0.04 [0.14%] ±0.05 [0.16%] ±0.02 [0.04%] ±0.01 [0.03%]
alpha MUON EFF RECO SYS ±0.01 [0.03%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.01 [0.03%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.00 [0.02%]
alpha EL EFF Reco ±0.01 [0.03%] ±0.01 [0.03%] ±0.01 [0.04%] ±0.01 [0.05%] ±0.02 [0.06%] ±0.01 [0.05%] ±0.02 [0.05%] ±0.02 [0.08%]
alpha FT EFF extrFromCharm ±0.01 [0.02%] ±0.01 [0.03%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.03%]
alpha JET E↵ectiveNP Modelling3 Mixed1 ±0.01 [0.02%] ±0.08 [0.34%] ±0.06 [0.22%] ±0.05 [0.18%] ±0.00 [0.01%] ±0.04 [0.12%] ±0.17 [0.47%] ±0.01 [0.04%]
alpha EL EFF Iso ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.03%]
alpha JET E↵ectiveNP Statistical1 Mixed1 ±0.00 [0.01%] ±0.02 [0.08%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.03 [0.09%] ±0.00 [0.01%] ±0.01 [0.01%] ±0.00 [0.02%]
alpha MUON EFF RECO SYS LOWPT ±0.00 [0.01%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%]
alpha MUON EFF TTVA STAT ±0.00 [0.01%] ±0.00 [0.02%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.01 [0.01%] ±0.00 [0.02%]
alpha MUON EFF RECO STAT ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.01%]
alpha JET EtaIntercalibration negEta ±0.00 [0.01%] ±0.04 [0.18%] ±0.02 [0.08%] ±0.07 [0.29%] ±0.02 [0.06%] ±0.10 [0.32%] ±0.01 [0.01%] ±0.00 [0.02%]
alpha MUON EFF RECO STAT LOWPT ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Statistical3 Mixed1 ±0.00 [0.01%] ±0.02 [0.08%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha MUON EFF TTVA SYS ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Detector2 ±0.00 [0.00%] ±0.02 [0.09%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha FT EFF extrapolation ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON SAGITTA RESBIAS ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET PunchThrough MC16 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON SAGITTA RHO ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET EtaIntercalibration highE ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Triggere↵ ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Charge ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Trigger ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 845 85 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.69 [5.6%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8325 835 cuts bin 0 ±0.00 [0.00%] ±1.64 [7.0%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8175 82 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 79 795 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8375 84 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.37 [5.3%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 795 80 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat CR Top cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 77 775 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigStatUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 835 8375 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±1.66 [6.4%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8225 825 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 85 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±2.08 [5.6%] ±0.00 [0.00%]
gamma stat VR Top SF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8275 83 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 82 8225 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 80 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 84 845 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.94 [6.4%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 825 8275 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8125 815 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 81 8125 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigSystUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Resummation Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Renormalization Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat CR Dib cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.76 [6.6%]
gamma stat VR Dib SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha CKKW Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha PILEUP ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 785 79 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Dib DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 775 78 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Factorization Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 815 8175 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 78 785 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]

Table 11: Breakdown of the dominant systematic uncertainties on background estimates in the various signal regions. Note that the individual uncertainties can be correlated, and do not necessarily add up quadratically to the total background uncertainty. The
percentages show the size of the uncertainty relative to the total expected background.
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Uncertainty of channel SR DF0J 83 8325 SR DF0J 8325 835 SR DF0J 835 8375 SR DF0J 8375 84 SR DF0J 84 845 SR DF0J 845 85 SR DF0J 85 86 SR DF0J 86

Total background expectation 23.98 18.62 21.54 21.65 24.79 24.68 29.89 20.68

Total statistical (
p

Nexp) ±4.90 ±4.32 ±4.64 ±4.65 ±4.98 ±4.97 ±5.47 ±4.55
Total background systematic ±8.71 [36.33%] ±6.96 [37.39%] ±7.42 [34.44%] ±4.57 [21.11%] ±6.13 [24.72%] ±7.20 [29.19%] ±5.58 [18.67%] ±6.90 [33.35%]

alpha Resummation VV ±6.18 [25.8%] ±4.76 [25.6%] ±0.73 [3.4%] ±0.41 [1.9%] ±2.37 [9.6%] ±4.08 [16.5%] ±0.99 [3.3%] ±2.67 [12.9%]
alpha MET SoftTrk ResoPerp ±3.31 [13.8%] ±0.64 [3.4%] ±2.43 [11.3%] ±1.15 [5.3%] ±2.48 [10.0%] ±3.18 [12.9%] ±2.04 [6.8%] ±3.42 [16.5%]
alpha CKKW VV ±3.10 [12.9%] ±2.61 [14.0%] ±3.30 [15.3%] ±3.40 [15.7%] ±0.12 [0.49%] ±1.53 [6.2%] ±2.77 [9.3%] ±1.16 [5.6%]
alpha DS Singletop ±2.19 [9.1%] ±2.55 [13.7%] ±0.32 [1.5%] ±0.12 [0.54%] ±0.00 [0.00%] ±0.52 [2.1%] ±1.76 [5.9%] ±2.18 [10.5%]
alpha MET SoftTrk ResoPara ±1.74 [7.2%] ±1.87 [10.1%] ±2.14 [9.9%] ±1.18 [5.5%] ±1.31 [5.3%] ±1.77 [7.2%] ±0.98 [3.3%] ±1.89 [9.1%]
gamma stat SR DF0J 83 8325 cuts bin 0 ±1.42 [5.9%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Shower ttbar ±1.33 [5.6%] ±0.23 [1.3%] ±0.25 [1.1%] ±0.45 [2.1%] ±0.18 [0.72%] ±0.34 [1.4%] ±1.05 [3.5%] ±0.46 [2.2%]
alpha FNP TOTAL SYS ±1.25 [5.2%] ±0.44 [2.4%] ±1.20 [5.5%] ±0.46 [2.1%] ±0.75 [3.0%] ±0.59 [2.4%] ±0.56 [1.9%] ±0.32 [1.5%]
alpha JER5 ±0.74 [3.1%] ±0.29 [1.5%] ±1.40 [6.5%] ±0.53 [2.5%] ±0.91 [3.7%] ±0.24 [0.95%] ±0.35 [1.2%] ±0.91 [4.4%]
alpha JER3 ±0.72 [3.0%] ±0.66 [3.5%] ±1.19 [5.5%] ±0.55 [2.5%] ±0.96 [3.9%] ±0.84 [3.4%] ±0.20 [0.66%] ±1.13 [5.5%]
alpha MET SoftTrk Scale ±0.69 [2.9%] ±1.40 [7.5%] ±1.67 [7.8%] ±0.19 [0.88%] ±1.91 [7.7%] ±2.64 [10.7%] ±1.38 [4.6%] ±2.49 [12.0%]
alpha Radiation ttbar ±0.57 [2.4%] ±0.25 [1.3%] ±0.23 [1.1%] ±0.63 [2.9%] ±1.59 [6.4%] ±1.46 [5.9%] ±1.08 [3.6%] ±0.63 [3.1%]
alpha JER DataVsMC ±0.56 [2.3%] ±0.62 [3.3%] ±1.97 [9.2%] ±0.45 [2.1%] ±1.00 [4.0%] ±0.29 [1.2%] ±0.34 [1.1%] ±0.62 [3.0%]
alpha JER6 ±0.52 [2.2%] ±0.30 [1.6%] ±1.42 [6.6%] ±0.35 [1.6%] ±1.18 [4.7%] ±0.38 [1.6%] ±0.30 [1.0%] ±0.96 [4.6%]
alpha JER7 ±0.51 [2.1%] ±0.60 [3.2%] ±1.74 [8.1%] ±0.51 [2.4%] ±0.92 [3.7%] ±0.72 [2.9%] ±0.61 [2.0%] ±0.87 [4.2%]
alpha JET Flavor Composition ±0.45 [1.9%] ±0.56 [3.0%] ±1.08 [5.0%] ±0.58 [2.7%] ±1.70 [6.9%] ±0.52 [2.1%] ±1.55 [5.2%] ±0.66 [3.2%]
alpha Generator ttbar ±0.44 [1.8%] ±0.37 [2.0%] ±0.64 [3.0%] ±0.49 [2.3%] ±0.26 [1.0%] ±0.19 [0.78%] ±0.15 [0.50%] ±0.27 [1.3%]
alpha JET Flavor Response ±0.44 [1.8%] ±0.35 [1.9%] ±0.51 [2.3%] ±0.14 [0.62%] ±0.80 [3.2%] ±0.41 [1.7%] ±0.63 [2.1%] ±0.30 [1.4%]
alpha JER2 ±0.34 [1.4%] ±0.36 [2.0%] ±1.94 [9.0%] ±0.59 [2.7%] ±1.14 [4.6%] ±1.19 [4.8%] ±0.46 [1.5%] ±1.12 [5.4%]
alpha JER1 ±0.33 [1.4%] ±0.29 [1.6%] ±1.77 [8.2%] ±0.45 [2.1%] ±0.79 [3.2%] ±1.51 [6.1%] ±0.64 [2.1%] ±1.42 [6.9%]
alpha PDF VV ±0.23 [0.97%] ±0.03 [0.14%] ±0.23 [1.1%] ±0.10 [0.48%] ±0.30 [1.2%] ±0.25 [1.0%] ±0.38 [1.3%] ±0.31 [1.5%]
alpha JET Pileup RhoTopology ±0.20 [0.85%] ±0.58 [3.1%] ±0.64 [3.0%] ±0.52 [2.4%] ±1.15 [4.6%] ±0.17 [0.69%] ±1.21 [4.1%] ±0.53 [2.5%]
alpha EG SCALE ±0.17 [0.71%] ±0.20 [1.1%] ±0.68 [3.2%] ±0.39 [1.8%] ±0.33 [1.3%] ±0.17 [0.70%] ±0.15 [0.49%] ±0.01 [0.04%]
alpha MUON SCALE ±0.17 [0.71%] ±0.28 [1.5%] ±0.18 [0.82%] ±0.27 [1.2%] ±0.07 [0.27%] ±0.32 [1.3%] ±0.25 [0.84%] ±0.12 [0.60%]
alpha JER4 ±0.15 [0.64%] ±0.62 [3.3%] ±1.87 [8.7%] ±0.43 [2.0%] ±1.15 [4.7%] ±1.12 [4.5%] ±0.37 [1.2%] ±0.79 [3.8%]
alpha Factorization ttbar ±0.15 [0.61%] ±0.07 [0.35%] ±0.13 [0.59%] ±0.10 [0.47%] ±0.06 [0.26%] ±0.05 [0.21%] ±0.19 [0.64%] ±0.03 [0.14%]
alpha MUON EFF ISO STAT ±0.14 [0.59%] ±0.08 [0.41%] ±0.08 [0.37%] ±0.09 [0.39%] ±0.09 [0.38%] ±0.17 [0.70%] ±0.19 [0.65%] ±0.15 [0.71%]
alpha Renormalization VV ±0.14 [0.58%] ±0.57 [3.0%] ±0.04 [0.21%] ±0.40 [1.9%] ±0.40 [1.6%] ±0.03 [0.13%] ±0.08 [0.26%] ±0.76 [3.7%]
alpha JVT ±0.14 [0.57%] ±0.12 [0.66%] ±0.16 [0.76%] ±0.09 [0.41%] ±0.21 [0.85%] ±0.09 [0.38%] ±0.21 [0.69%] ±0.15 [0.73%]
alpha Renormalization ttbar ±0.14 [0.57%] ±0.08 [0.45%] ±0.01 [0.03%] ±0.10 [0.46%] ±0.00 [0.01%] ±0.05 [0.21%] ±0.17 [0.56%] ±0.20 [0.96%]
alpha MUON ID ±0.14 [0.57%] ±0.21 [1.1%] ±0.09 [0.42%] ±0.01 [0.03%] ±0.15 [0.59%] ±0.44 [1.8%] ±0.39 [1.3%] ±0.14 [0.68%]
alpha FT EFF Light ±0.11 [0.44%] ±0.08 [0.42%] ±0.08 [0.37%] ±0.08 [0.37%] ±0.11 [0.43%] ±0.10 [0.40%] ±0.13 [0.43%] ±0.11 [0.53%]
alpha JET Pileup PtTerm ±0.10 [0.43%] ±0.05 [0.26%] ±0.18 [0.82%] ±0.06 [0.29%] ±0.15 [0.61%] ±0.09 [0.37%] ±0.28 [0.94%] ±0.02 [0.08%]
alpha Factorization VV ±0.10 [0.42%] ±0.11 [0.61%] ±0.01 [0.05%] ±0.20 [0.92%] ±0.02 [0.07%] ±0.08 [0.30%] ±0.10 [0.34%] ±0.66 [3.2%]
alpha FT EFF B ±0.10 [0.41%] ±0.10 [0.56%] ±0.08 [0.35%] ±0.08 [0.38%] ±0.14 [0.56%] ±0.10 [0.42%] ±0.14 [0.46%] ±0.09 [0.42%]
alpha JET E↵ectiveNP Detector1 ±0.09 [0.39%] ±0.02 [0.13%] ±0.05 [0.25%] ±0.04 [0.17%] ±0.05 [0.19%] ±0.05 [0.19%] ±0.13 [0.44%] ±0.00 [0.02%]
alpha MUON MS ±0.09 [0.39%] ±0.51 [2.7%] ±0.25 [1.2%] ±0.39 [1.8%] ±0.62 [2.5%] ±0.02 [0.10%] ±0.26 [0.88%] ±0.19 [0.90%]
Lumi ±0.09 [0.39%] ±0.02 [0.13%] ±0.17 [0.78%] ±0.24 [1.1%] ±0.04 [0.17%] ±0.18 [0.73%] ±0.09 [0.30%] ±0.01 [0.04%]
alpha JET Pileup O↵setNPV ±0.09 [0.38%] ±0.31 [1.7%] ±0.37 [1.7%] ±0.15 [0.69%] ±0.37 [1.5%] ±0.01 [0.03%] ±0.05 [0.16%] ±0.17 [0.83%]
alpha JET E↵ectiveNP Modelling2 Mixed1 ±0.08 [0.35%] ±0.02 [0.11%] ±0.08 [0.39%] ±0.03 [0.12%] ±0.02 [0.07%] ±0.00 [0.01%] ±0.09 [0.29%] ±0.00 [0.02%]
alpha JET E↵ectiveNP Mixed3 ±0.08 [0.33%] ±0.03 [0.15%] ±0.02 [0.11%] ±0.01 [0.04%] ±0.04 [0.17%] ±0.01 [0.03%] ±0.15 [0.51%] ±0.01 [0.05%]
alpha JET Pileup O↵setMu ±0.06 [0.27%] ±0.32 [1.7%] ±0.66 [3.1%] ±0.14 [0.65%] ±0.49 [2.0%] ±0.57 [2.3%] ±0.02 [0.08%] ±0.10 [0.49%]
alpha EG RES ±0.05 [0.23%] ±0.52 [2.8%] ±0.32 [1.5%] ±0.59 [2.7%] ±0.39 [1.6%] ±0.27 [1.1%] ±0.01 [0.04%] ±0.01 [0.04%]
alpha JET EtaIntercalibration posEta ±0.05 [0.23%] ±0.04 [0.20%] ±0.03 [0.14%] ±0.01 [0.07%] ±0.01 [0.03%] ±0.03 [0.11%] ±0.00 [0.01%] ±0.00 [0.00%]
alpha FT EFF C ±0.05 [0.20%] ±0.04 [0.22%] ±0.04 [0.18%] ±0.04 [0.16%] ±0.05 [0.19%] ±0.05 [0.18%] ±0.06 [0.19%] ±0.05 [0.24%]
alpha JET E↵ectiveNP Mixed2 ±0.04 [0.17%] ±0.04 [0.24%] ±0.14 [0.64%] ±0.04 [0.19%] ±0.06 [0.26%] ±0.01 [0.03%] ±0.14 [0.47%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Modelling4 Mixed1 ±0.04 [0.15%] ±0.04 [0.22%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.02 [0.10%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET E↵ectiveNP Statistical6 Mixed1 ±0.03 [0.14%] ±0.04 [0.21%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.03 [0.11%] ±0.00 [0.02%] ±0.01 [0.02%] ±0.00 [0.02%]
alpha JET E↵ectiveNP Statistical4 Mixed1 ±0.03 [0.14%] ±0.07 [0.40%] ±0.02 [0.08%] ±0.01 [0.03%] ±0.01 [0.05%] ±0.03 [0.11%] ±0.01 [0.04%] ±0.01 [0.04%]
alpha EL EFF ID ±0.03 [0.14%] ±0.00 [0.02%] ±0.03 [0.14%] ±0.04 [0.19%] ±0.03 [0.13%] ±0.04 [0.15%] ±0.04 [0.14%] ±0.08 [0.39%]
alpha JET E↵ectiveNP Modelling1 Mixed1 ±0.03 [0.13%] ±0.00 [0.01%] ±0.56 [2.6%] ±0.02 [0.10%] ±0.17 [0.70%] ±0.17 [0.67%] ±0.56 [1.9%] ±0.26 [1.2%]
alpha RenormalizationFactorization VV ±0.03 [0.11%] ±0.67 [3.6%] ±0.03 [0.16%] ±0.60 [2.8%] ±0.42 [1.7%] ±0.04 [0.15%] ±0.02 [0.07%] ±0.03 [0.16%]
alpha JET E↵ectiveNP Statistical2 Mixed1 ±0.03 [0.11%] ±0.04 [0.22%] ±0.13 [0.59%] ±0.13 [0.59%] ±0.07 [0.27%] ±0.04 [0.15%] ±0.05 [0.16%] ±0.02 [0.11%]
alpha MUON EFF ISO SYS ±0.02 [0.10%] ±0.02 [0.10%] ±0.01 [0.05%] ±0.02 [0.07%] ±0.03 [0.11%] ±0.02 [0.07%] ±0.02 [0.08%] ±0.03 [0.14%]
alpha JET E↵ectiveNP Statistical5 Mixed1 ±0.02 [0.06%] ±0.07 [0.40%] ±0.02 [0.08%] ±0.01 [0.03%] ±0.01 [0.05%] ±0.02 [0.08%] ±0.17 [0.58%] ±0.01 [0.04%]
alpha JET E↵ectiveNP Modelling3 Mixed1 ±0.01 [0.05%] ±0.06 [0.34%] ±0.05 [0.23%] ±0.05 [0.23%] ±0.00 [0.02%] ±0.04 [0.14%] ±0.11 [0.38%] ±0.01 [0.02%]
alpha JET E↵ectiveNP Mixed1 ±0.01 [0.04%] ±0.01 [0.06%] ±0.04 [0.16%] ±0.00 [0.02%] ±0.04 [0.15%] ±0.04 [0.16%] ±0.02 [0.05%] ±0.01 [0.03%]
alpha EL EFF Reco ±0.01 [0.02%] ±0.01 [0.03%] ±0.01 [0.03%] ±0.01 [0.04%] ±0.01 [0.05%] ±0.01 [0.05%] ±0.01 [0.05%] ±0.02 [0.08%]
alpha FT EFF extrFromCharm ±0.01 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.03%]
alpha MUON EFF RECO SYS ±0.00 [0.02%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.01 [0.03%] ±0.00 [0.01%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.01%]
alpha EL EFF Iso ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.03%]
alpha JET EtaIntercalibration negEta ±0.00 [0.02%] ±0.04 [0.22%] ±0.02 [0.09%] ±0.06 [0.27%] ±0.02 [0.07%] ±0.08 [0.31%] ±0.00 [0.00%] ±0.00 [0.02%]
alpha JET E↵ectiveNP Statistical1 Mixed1 ±0.00 [0.01%] ±0.02 [0.10%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.03 [0.10%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha MUON EFF RECO SYS LOWPT ±0.00 [0.01%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.01%] ±0.01 [0.02%] ±0.00 [0.02%] ±0.01 [0.02%] ±0.00 [0.02%]
alpha MUON EFF TTVA STAT ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.02%]
alpha MUON EFF RECO STAT LOWPT ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha MUON EFF RECO STAT ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.01%]
mu VV ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Statistical3 Mixed1 ±0.00 [0.01%] ±0.02 [0.10%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%]
mu top ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET E↵ectiveNP Detector2 ±0.00 [0.00%] ±0.02 [0.10%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TTVA SYS ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%]
alpha FT EFF extrapolation ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON SAGITTA RESBIAS ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET PunchThrough MC16 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Triggere↵ ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 845 85 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.39 [5.6%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8325 835 cuts bin 0 ±0.00 [0.00%] ±1.31 [7.0%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8175 82 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 79 795 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8375 84 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.15 [5.3%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 795 80 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat CR Top cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 77 775 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigStatUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 835 8375 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±1.38 [6.4%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8225 825 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 85 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.69 [5.6%] ±0.00 [0.00%]
alpha JET EtaIntercalibration highE ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top SF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8275 83 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 82 8225 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 80 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 84 845 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.58 [6.4%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 825 8275 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8125 815 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 81 8125 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON SAGITTA RHO ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigSystUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Charge ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Resummation Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Renormalization Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat CR Dib cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Trigger ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.37 [6.6%]
gamma stat VR Dib SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha CKKW Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha PILEUP ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 785 79 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Dib DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 775 78 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha Factorization Zjets ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 815 8175 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 78 785 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]

Table 7: Breakdown of the dominant systematic uncertainties on background estimates in the various signal regions. Note that the individual uncertainties can be correlated, and do not necessarily add up quadratically to the total background uncertainty. The
percentages show the size of the uncertainty relative to the total expected background.
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Uncertainty of channel SR SF0J 77 775 SR SF0J 775 78 SR SF0J 78 785 SR SF0J 785 79 SR SF0J 79 795 SR SF0J 795 80 SR SF0J 80 81 SR SF0J 81

Total background expectation 31.47 28.73 28.80 20.42 16.38 15.19 15.05 12.05

Total statistical (
p

Nexp) ±5.61 ±5.36 ±5.37 ±4.52 ±4.05 ±3.90 ±3.88 ±3.47
Total background systematic ±5.04 [16.02%] ±5.60 [19.50%] ±9.41 [32.68%] ±7.18 [35.16%] ±6.13 [37.42%] ±3.92 [25.82%] ±5.16 [34.27%] ±4.13 [34.26%]

gamma stat SR SF0J 77 775 cuts bin 0 ±2.74 [8.7%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET Flavor Composition ±2.30 [7.3%] ±0.73 [2.5%] ±1.24 [4.3%] ±0.54 [2.6%] ±1.51 [9.2%] ±1.18 [7.7%] ±0.29 [1.9%] ±0.61 [5.1%]
alpha EG RES ±1.77 [5.6%] ±0.15 [0.52%] ±0.34 [1.2%] ±0.03 [0.16%] ±0.62 [3.8%] ±0.15 [0.96%] ±0.04 [0.27%] ±0.08 [0.66%]
alpha CKKW VV ±1.64 [5.2%] ±1.58 [5.5%] ±5.26 [18.3%] ±2.76 [13.5%] ±0.35 [2.1%] ±2.47 [16.2%] ±1.22 [8.1%] ±0.59 [4.9%]
alpha Shower ttbar ±1.51 [4.8%] ±0.40 [1.4%] ±1.10 [3.8%] ±1.90 [9.3%] ±0.41 [2.5%] ±0.05 [0.34%] ±0.46 [3.1%] ±0.00 [0.00%]
mu VV ±1.25 [4.0%] ±1.14 [4.0%] ±1.09 [3.8%] ±0.86 [4.2%] ±0.49 [3.0%] ±0.59 [3.9%] ±0.65 [4.3%] ±0.44 [3.7%]
alpha MET SoftTrk ResoPara ±1.01 [3.2%] ±1.51 [5.3%] ±3.78 [13.1%] ±1.97 [9.6%] ±1.94 [11.8%] ±0.38 [2.5%] ±0.67 [4.4%] ±0.51 [4.2%]
alpha MET SoftTrk ResoPerp ±0.81 [2.6%] ±0.59 [2.0%] ±1.73 [6.0%] ±1.44 [7.0%] ±0.82 [5.0%] ±0.77 [5.1%] ±0.10 [0.66%] ±1.41 [11.7%]
alpha DS Singletop ±0.66 [2.1%] ±1.03 [3.6%] ±1.10 [3.8%] ±0.95 [4.6%] ±0.54 [3.3%] ±0.66 [4.4%] ±0.48 [3.2%] ±0.00 [0.00%]
alpha JET Pileup RhoTopology ±0.65 [2.1%] ±0.34 [1.2%] ±0.94 [3.3%] ±0.30 [1.5%] ±0.50 [3.1%] ±0.76 [5.0%] ±0.30 [2.0%] ±0.55 [4.5%]
alpha JET Pileup O↵setMu ±0.58 [1.8%] ±0.03 [0.11%] ±0.20 [0.70%] ±0.51 [2.5%] ±0.22 [1.3%] ±0.29 [1.9%] ±0.18 [1.2%] ±0.33 [2.7%]
alpha JER1 ±0.56 [1.8%] ±2.35 [8.2%] ±0.66 [2.3%] ±0.18 [0.87%] ±0.53 [3.2%] ±0.52 [3.4%] ±0.13 [0.89%] ±0.08 [0.66%]
alpha JER DataVsMC ±0.55 [1.8%] ±0.84 [2.9%] ±0.05 [0.18%] ±0.44 [2.1%] ±0.85 [5.2%] ±0.20 [1.3%] ±0.06 [0.41%] ±0.22 [1.8%]
alpha JET Pileup O↵setNPV ±0.52 [1.7%] ±0.11 [0.37%] ±0.17 [0.60%] ±0.28 [1.3%] ±0.16 [1.00%] ±0.23 [1.5%] ±0.20 [1.3%] ±0.11 [0.95%]
alpha Renormalization VV ±0.52 [1.6%] ±0.22 [0.75%] ±0.57 [2.0%] ±0.27 [1.3%] ±0.23 [1.4%] ±0.36 [2.4%] ±0.05 [0.31%] ±0.10 [0.85%]
alpha JET Flavor Response ±0.50 [1.6%] ±0.26 [0.90%] ±0.21 [0.74%] ±0.27 [1.3%] ±0.12 [0.71%] ±0.65 [4.3%] ±0.13 [0.84%] ±0.05 [0.43%]
alpha JER6 ±0.44 [1.4%] ±0.99 [3.4%] ±0.05 [0.16%] ±0.03 [0.13%] ±0.05 [0.32%] ±0.21 [1.4%] ±0.34 [2.3%] ±0.01 [0.06%]
alpha MUON MS ±0.43 [1.4%] ±0.14 [0.47%] ±0.03 [0.12%] ±0.32 [1.6%] ±0.31 [1.9%] ±0.03 [0.19%] ±0.48 [3.2%] ±0.09 [0.74%]
alpha PDF VV ±0.42 [1.3%] ±0.35 [1.2%] ±0.54 [1.9%] ±0.29 [1.4%] ±0.16 [0.98%] ±0.14 [0.90%] ±0.11 [0.72%] ±0.22 [1.8%]
alpha JER2 ±0.41 [1.3%] ±1.37 [4.8%] ±0.69 [2.4%] ±0.16 [0.76%] ±0.50 [3.0%] ±0.62 [4.1%] ±0.33 [2.2%] ±0.09 [0.78%]
alpha Factorization VV ±0.41 [1.3%] ±0.09 [0.32%] ±0.17 [0.58%] ±0.07 [0.35%] ±0.11 [0.64%] ±0.05 [0.32%] ±0.14 [0.95%] ±0.03 [0.28%]
alpha JET E↵ectiveNP Modelling1 Mixed1 ±0.37 [1.2%] ±0.28 [0.99%] ±0.13 [0.46%] ±0.47 [2.3%] ±0.07 [0.42%] ±0.35 [2.3%] ±0.13 [0.83%] ±0.01 [0.09%]
alpha JER4 ±0.31 [0.98%] ±1.51 [5.3%] ±0.54 [1.9%] ±0.25 [1.2%] ±0.14 [0.87%] ±0.35 [2.3%] ±0.03 [0.22%] ±0.17 [1.4%]
alpha Factorization ttbar ±0.25 [0.78%] ±0.03 [0.10%] ±0.08 [0.28%] ±0.07 [0.35%] ±0.17 [1.0%] ±0.05 [0.33%] ±0.17 [1.2%] ±0.00 [0.00%]
alpha MUON ID ±0.23 [0.73%] ±0.32 [1.1%] ±0.89 [3.1%] ±0.72 [3.5%] ±1.13 [6.9%] ±0.19 [1.3%] ±0.51 [3.4%] ±0.23 [1.9%]
alpha MET SoftTrk Scale ±0.23 [0.72%] ±1.22 [4.2%] ±3.48 [12.1%] ±2.09 [10.2%] ±1.80 [11.0%] ±0.17 [1.1%] ±1.10 [7.3%] ±2.81 [23.4%]
alpha FNP TOTAL SYS ±0.22 [0.70%] ±0.25 [0.88%] ±0.10 [0.35%] ±0.02 [0.11%] ±0.19 [1.1%] ±0.07 [0.44%] ±0.12 [0.79%] ±0.05 [0.40%]
alpha Resummation VV ±0.22 [0.69%] ±1.59 [5.5%] ±3.54 [12.3%] ±0.42 [2.0%] ±2.49 [15.2%] ±0.06 [0.42%] ±3.38 [22.5%] ±0.14 [1.1%]
mu top ±0.22 [0.69%] ±0.19 [0.65%] ±0.17 [0.58%] ±0.12 [0.59%] ±0.11 [0.65%] ±0.10 [0.64%] ±0.08 [0.50%] ±0.05 [0.40%]
alpha JVT ±0.17 [0.54%] ±0.08 [0.27%] ±0.43 [1.5%] ±0.28 [1.4%] ±0.14 [0.86%] ±0.21 [1.4%] ±0.18 [1.2%] ±0.23 [1.9%]
alpha JER3 ±0.16 [0.52%] ±1.88 [6.5%] ±0.52 [1.8%] ±0.24 [1.2%] ±0.07 [0.43%] ±0.26 [1.7%] ±0.04 [0.28%] ±0.07 [0.61%]
alpha FT EFF Light ±0.16 [0.52%] ±0.15 [0.51%] ±0.14 [0.48%] ±0.11 [0.54%] ±0.06 [0.39%] ±0.08 [0.50%] ±0.08 [0.55%] ±0.06 [0.47%]
alpha JER7 ±0.14 [0.46%] ±1.45 [5.0%] ±0.23 [0.82%] ±0.12 [0.58%] ±0.18 [1.1%] ±0.45 [3.0%] ±0.09 [0.60%] ±0.05 [0.41%]
alpha FT EFF B ±0.12 [0.39%] ±0.10 [0.36%] ±0.06 [0.21%] ±0.07 [0.34%] ±0.06 [0.37%] ±0.04 [0.29%] ±0.05 [0.36%] ±0.02 [0.20%]
alpha MUON SCALE ±0.12 [0.37%] ±0.13 [0.45%] ±0.17 [0.58%] ±0.30 [1.5%] ±0.00 [0.00%] ±0.23 [1.5%] ±0.27 [1.8%] ±0.15 [1.2%]
alpha EL EFF ID ±0.11 [0.35%] ±0.01 [0.05%] ±0.02 [0.06%] ±0.04 [0.18%] ±0.06 [0.34%] ±0.06 [0.41%] ±0.10 [0.69%] ±0.05 [0.44%]
alpha Radiation ttbar ±0.10 [0.30%] ±0.02 [0.05%] ±0.71 [2.5%] ±4.11 [20.1%] ±1.69 [10.3%] ±0.95 [6.3%] ±1.91 [12.7%] ±0.00 [0.00%]
alpha EG SCALE ±0.09 [0.27%] ±0.24 [0.84%] ±0.21 [0.72%] ±0.09 [0.45%] ±0.39 [2.4%] ±0.27 [1.8%] ±0.07 [0.45%] ±0.07 [0.59%]
alpha RenormalizationFactorization VV ±0.08 [0.25%] ±0.32 [1.1%] ±0.39 [1.4%] ±0.20 [0.98%] ±0.12 [0.74%] ±0.30 [2.0%] ±0.19 [1.3%] ±0.07 [0.55%]
alpha FT EFF C ±0.07 [0.23%] ±0.07 [0.23%] ±0.06 [0.22%] ±0.05 [0.25%] ±0.05 [0.33%] ±0.03 [0.23%] ±0.04 [0.26%] ±0.03 [0.21%]
alpha JER5 ±0.07 [0.22%] ±1.12 [3.9%] ±0.14 [0.47%] ±0.13 [0.63%] ±0.14 [0.86%] ±0.32 [2.1%] ±0.28 [1.8%] ±0.01 [0.11%]
Lumi ±0.06 [0.20%] ±0.08 [0.28%] ±0.15 [0.51%] ±0.05 [0.23%] ±0.15 [0.92%] ±0.05 [0.35%] ±0.04 [0.29%] ±0.11 [0.88%]
alpha Generator ttbar ±0.06 [0.18%] ±0.22 [0.75%] ±0.86 [3.0%] ±2.05 [10.0%] ±1.32 [8.0%] ±0.40 [2.6%] ±0.01 [0.06%] ±0.00 [0.00%]
alpha JET E↵ectiveNP Mixed3 ±0.05 [0.16%] ±0.02 [0.07%] ±0.01 [0.04%] ±0.01 [0.05%] ±0.01 [0.04%] ±0.02 [0.10%] ±0.01 [0.07%] ±0.00 [0.04%]
alpha JET Pileup PtTerm ±0.04 [0.14%] ±0.19 [0.64%] ±0.03 [0.09%] ±0.08 [0.40%] ±0.02 [0.13%] ±0.04 [0.26%] ±0.00 [0.01%] ±0.02 [0.20%]
alpha JET E↵ectiveNP Statistical5 Mixed1 ±0.04 [0.13%] ±0.01 [0.04%] ±0.01 [0.03%] ±0.01 [0.04%] ±0.01 [0.03%] ±0.01 [0.05%] ±0.01 [0.04%] ±0.00 [0.03%]
alpha Renormalization ttbar ±0.03 [0.10%] ±0.10 [0.36%] ±0.03 [0.11%] ±0.08 [0.37%] ±0.02 [0.12%] ±0.04 [0.28%] ±0.32 [2.1%] ±0.00 [0.00%]
alpha JET E↵ectiveNP Modelling2 Mixed1 ±0.03 [0.10%] ±0.03 [0.11%] ±0.01 [0.02%] ±0.01 [0.07%] ±0.01 [0.03%] ±0.01 [0.04%] ±0.01 [0.04%] ±0.01 [0.09%]
alpha JET EtaIntercalibration posEta ±0.03 [0.09%] ±0.04 [0.13%] ±0.02 [0.09%] ±0.00 [0.01%] ±0.02 [0.13%] ±0.01 [0.04%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Mixed2 ±0.03 [0.09%] ±0.07 [0.25%] ±0.00 [0.01%] ±0.01 [0.06%] ±0.01 [0.05%] ±0.01 [0.09%] ±0.01 [0.05%] ±0.01 [0.08%]
alpha JET E↵ectiveNP Detector1 ±0.03 [0.08%] ±0.01 [0.05%] ±0.00 [0.01%] ±0.01 [0.03%] ±0.01 [0.06%] ±0.01 [0.08%] ±0.01 [0.04%] ±0.01 [0.06%]
alpha Factorization Zjets ±0.02 [0.08%] ±0.01 [0.03%] ±0.06 [0.20%] ±0.02 [0.09%] ±0.04 [0.27%] ±0.02 [0.14%] ±0.02 [0.11%] ±0.04 [0.35%]
alpha JET EtaIntercalibration negEta ±0.02 [0.07%] ±0.02 [0.06%] ±0.08 [0.26%] ±0.02 [0.08%] ±0.03 [0.17%] ±0.03 [0.20%] ±0.02 [0.16%] ±0.02 [0.18%]
alpha MUON EFF ISO STAT ±0.02 [0.06%] ±0.10 [0.36%] ±0.15 [0.53%] ±0.11 [0.52%] ±0.08 [0.50%] ±0.12 [0.78%] ±0.13 [0.88%] ±0.08 [0.67%]
alpha JET E↵ectiveNP Statistical4 Mixed1 ±0.01 [0.04%] ±0.01 [0.04%] ±0.01 [0.04%] ±0.01 [0.04%] ±0.01 [0.03%] ±0.01 [0.05%] ±0.01 [0.04%] ±0.00 [0.04%]
alpha MUON EFF ISO SYS ±0.01 [0.03%] ±0.02 [0.06%] ±0.03 [0.10%] ±0.01 [0.04%] ±0.02 [0.10%] ±0.00 [0.00%] ±0.03 [0.22%] ±0.00 [0.01%]
alpha FT EFF extrFromCharm ±0.01 [0.03%] ±0.01 [0.03%] ±0.01 [0.02%] ±0.01 [0.03%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.03%] ±0.00 [0.02%]
alpha EL EFF Reco ±0.01 [0.03%] ±0.02 [0.06%] ±0.01 [0.04%] ±0.02 [0.08%] ±0.01 [0.08%] ±0.01 [0.07%] ±0.02 [0.13%] ±0.01 [0.05%]
alpha JET E↵ectiveNP Mixed1 ±0.01 [0.02%] ±0.03 [0.09%] ±0.01 [0.02%] ±0.01 [0.03%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.01 [0.09%] ±0.00 [0.02%]
alpha MUON EFF RECO SYS LOWPT ±0.01 [0.02%] ±0.01 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%]
alpha JET E↵ectiveNP Statistical6 Mixed1 ±0.01 [0.02%] ±0.01 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%]
alpha Resummation Zjets ±0.01 [0.02%] ±0.00 [0.01%] ±0.01 [0.05%] ±0.00 [0.02%] ±0.01 [0.06%] ±0.01 [0.03%] ±0.00 [0.03%] ±0.01 [0.09%]
alpha JET E↵ectiveNP Statistical2 Mixed1 ±0.00 [0.02%] ±0.04 [0.14%] ±0.01 [0.04%] ±0.03 [0.13%] ±0.01 [0.03%] ±0.05 [0.30%] ±0.01 [0.09%] ±0.02 [0.14%]
alpha Renormalization Zjets ±0.00 [0.01%] ±0.00 [0.01%] ±0.01 [0.04%] ±0.00 [0.02%] ±0.01 [0.05%] ±0.00 [0.03%] ±0.00 [0.02%] ±0.01 [0.07%]
alpha JET E↵ectiveNP Statistical1 Mixed1 ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.02%] ±0.00 [0.01%]
alpha CKKW Zjets ±0.00 [0.01%] ±0.00 [0.01%] ±0.01 [0.04%] ±0.00 [0.02%] ±0.01 [0.05%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.01 [0.06%]
alpha EL EFF Iso ±0.00 [0.01%] ±0.01 [0.03%] ±0.01 [0.02%] ±0.01 [0.03%] ±0.00 [0.03%] ±0.00 [0.03%] ±0.01 [0.04%] ±0.00 [0.02%]
alpha MUON EFF RECO STAT LOWPT ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha MUON EFF RECO STAT ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.01 [0.05%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Statistical3 Mixed1 ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Modelling3 Mixed1 ±0.00 [0.01%] ±0.03 [0.11%] ±0.02 [0.07%] ±0.01 [0.07%] ±0.01 [0.03%] ±0.00 [0.01%] ±0.01 [0.04%] ±0.01 [0.09%]
alpha MUON EFF TTVA STAT ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%]
alpha MUON EFF RECO SYS ±0.00 [0.01%] ±0.01 [0.02%] ±0.01 [0.03%] ±0.00 [0.01%] ±0.01 [0.06%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.02%]
alpha JET E↵ectiveNP Modelling4 Mixed1 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET E↵ectiveNP Detector2 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TTVA SYS ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha FT EFF extrapolation ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON SAGITTA RHO ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET PunchThrough MC16 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON SAGITTA RESBIAS ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET EtaIntercalibration highE ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Triggere↵ ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Charge ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Trigger ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 845 85 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8325 835 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8175 82 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 79 795 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±3.59 [21.9%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8375 84 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 795 80 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.90 [12.5%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat CR Top cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigStatUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 835 8375 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8225 825 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 85 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top SF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8275 83 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 82 8225 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 80 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±2.49 [16.6%] ±0.00 [0.00%]
gamma stat SR DF0J 84 845 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 825 8275 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8125 815 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 81 8125 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigSystUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat CR Dib cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Dib SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha PILEUP ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 785 79 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±2.53 [12.4%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Dib DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 775 78 cuts bin 0 ±0.00 [0.00%] ±1.86 [6.5%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 815 8175 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 83 8325 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 78 785 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±2.89 [10.0%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±2.40 [19.9%]

Table 12: Breakdown of the dominant systematic uncertainties on background estimates in the various signal regions. Note that the individual uncertainties can be correlated, and do not necessarily add up quadratically to the total background uncertainty. The
percentages show the size of the uncertainty relative to the total expected background.
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Uncertainty of channel SR SF0J 77 775 SR SF0J 775 78 SR SF0J 78 785 SR SF0J 785 79 SR SF0J 79 795 SR SF0J 795 80 SR SF0J 80 81 SR SF0J 81

Total background expectation 25.15 23.03 23.35 16.17 13.87 12.24 11.86 9.89

Total statistical (
p

Nexp) ±5.01 ±4.80 ±4.83 ±4.02 ±3.72 ±3.50 ±3.44 ±3.14
Total background systematic ±4.43 [17.63%] ±4.59 [19.93%] ±7.43 [31.81%] ±6.46 [39.95%] ±5.14 [37.07%] ±3.17 [25.87%] ±4.02 [33.89%] ±3.72 [37.61%]

gamma stat SR SF0J 77 775 cuts bin 0 ±2.19 [8.7%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET Flavor Composition ±2.17 [8.6%] ±0.70 [3.0%] ±1.20 [5.1%] ±0.46 [2.8%] ±1.50 [10.8%] ±0.97 [8.0%] ±0.29 [2.4%] ±0.63 [6.3%]
alpha EG RES ±1.68 [6.7%] ±0.15 [0.63%] ±0.30 [1.3%] ±0.04 [0.26%] ±0.52 [3.8%] ±0.09 [0.72%] ±0.00 [0.01%] ±0.05 [0.54%]
alpha Shower ttbar ±1.44 [5.7%] ±0.39 [1.7%] ±1.05 [4.5%] ±1.81 [11.2%] ±0.39 [2.8%] ±0.05 [0.41%] ±0.44 [3.7%] ±0.00 [0.00%]
alpha CKKW VV ±1.19 [4.7%] ±1.14 [5.0%] ±3.82 [16.4%] ±2.00 [12.4%] ±0.25 [1.8%] ±1.79 [14.6%] ±0.88 [7.4%] ±0.43 [4.3%]
alpha MET SoftTrk ResoPerp ±0.80 [3.2%] ±0.54 [2.4%] ±1.32 [5.7%] ±1.12 [6.9%] ±0.49 [3.5%] ±0.57 [4.7%] ±0.08 [0.65%] ±1.12 [11.3%]
alpha DS Singletop ±0.63 [2.5%] ±0.98 [4.2%] ±1.05 [4.5%] ±0.90 [5.6%] ±0.51 [3.7%] ±0.63 [5.2%] ±0.45 [3.8%] ±0.00 [0.00%]
alpha MET SoftTrk ResoPara ±0.59 [2.3%] ±1.20 [5.2%] ±2.67 [11.5%] ±1.52 [9.4%] ±1.32 [9.5%] ±0.25 [2.0%] ±0.49 [4.1%] ±0.34 [3.4%]
alpha JET Pileup RhoTopology ±0.57 [2.3%] ±0.35 [1.5%] ±0.89 [3.8%] ±0.21 [1.3%] ±0.52 [3.7%] ±0.63 [5.2%] ±0.25 [2.1%] ±0.56 [5.6%]
alpha JET Pileup O↵setMu ±0.49 [1.9%] ±0.00 [0.01%] ±0.18 [0.78%] ±0.57 [3.6%] ±0.18 [1.3%] ±0.20 [1.7%] ±0.15 [1.3%] ±0.34 [3.4%]
alpha JET Pileup O↵setNPV ±0.48 [1.9%] ±0.08 [0.37%] ±0.17 [0.73%] ±0.31 [1.9%] ±0.15 [1.1%] ±0.18 [1.5%] ±0.16 [1.3%] ±0.07 [0.72%]
alpha JET Flavor Response ±0.47 [1.9%] ±0.27 [1.2%] ±0.18 [0.76%] ±0.29 [1.8%] ±0.13 [0.93%] ±0.53 [4.3%] ±0.11 [0.89%] ±0.07 [0.67%]
alpha JER DataVsMC ±0.40 [1.6%] ±0.66 [2.9%] ±0.02 [0.08%] ±0.34 [2.1%] ±0.58 [4.2%] ±0.13 [1.1%] ±0.06 [0.51%] ±0.16 [1.6%]
alpha JER1 ±0.39 [1.6%] ±1.83 [8.0%] ±0.49 [2.1%] ±0.20 [1.2%] ±0.37 [2.7%] ±0.36 [3.0%] ±0.10 [0.84%] ±0.07 [0.72%]
alpha Renormalization VV ±0.38 [1.5%] ±0.16 [0.68%] ±0.42 [1.8%] ±0.19 [1.2%] ±0.17 [1.2%] ±0.26 [2.1%] ±0.03 [0.29%] ±0.07 [0.75%]
alpha JET E↵ectiveNP Modelling1 Mixed1 ±0.36 [1.4%] ±0.25 [1.1%] ±0.11 [0.46%] ±0.44 [2.7%] ±0.07 [0.54%] ±0.27 [2.2%] ±0.10 [0.86%] ±0.03 [0.35%]
alpha JER6 ±0.33 [1.3%] ±0.80 [3.5%] ±0.04 [0.18%] ±0.00 [0.00%] ±0.02 [0.18%] ±0.14 [1.2%] ±0.26 [2.2%] ±0.01 [0.11%]
alpha MUON MS ±0.31 [1.2%] ±0.11 [0.47%] ±0.08 [0.33%] ±0.29 [1.8%] ±0.29 [2.1%] ±0.02 [0.20%] ±0.56 [4.7%] ±0.07 [0.71%]
alpha PDF VV ±0.30 [1.2%] ±0.26 [1.1%] ±0.39 [1.7%] ±0.21 [1.3%] ±0.12 [0.84%] ±0.10 [0.81%] ±0.08 [0.66%] ±0.16 [1.6%]
alpha Factorization VV ±0.30 [1.2%] ±0.07 [0.29%] ±0.12 [0.52%] ±0.05 [0.32%] ±0.08 [0.55%] ±0.03 [0.29%] ±0.10 [0.88%] ±0.02 [0.24%]
alpha JER2 ±0.29 [1.1%] ±1.10 [4.8%] ±0.51 [2.2%] ±0.18 [1.1%] ±0.34 [2.4%] ±0.45 [3.6%] ±0.23 [1.9%] ±0.08 [0.83%]
alpha Factorization ttbar ±0.23 [0.93%] ±0.03 [0.12%] ±0.08 [0.32%] ±0.07 [0.42%] ±0.16 [1.1%] ±0.05 [0.39%] ±0.17 [1.4%] ±0.00 [0.00%]
alpha JER4 ±0.23 [0.92%] ±1.19 [5.2%] ±0.41 [1.7%] ±0.21 [1.3%] ±0.08 [0.57%] ±0.25 [2.1%] ±0.04 [0.34%] ±0.12 [1.2%]
alpha FNP TOTAL SYS ±0.23 [0.91%] ±0.27 [1.2%] ±0.10 [0.45%] ±0.02 [0.15%] ±0.20 [1.4%] ±0.07 [0.57%] ±0.12 [1.1%] ±0.05 [0.51%]
alpha MUON ID ±0.21 [0.82%] ±0.14 [0.61%] ±0.89 [3.8%] ±0.84 [5.2%] ±1.10 [7.9%] ±0.16 [1.3%] ±0.39 [3.3%] ±0.16 [1.6%]
alpha Resummation VV ±0.16 [0.63%] ±1.15 [5.0%] ±2.57 [11.0%] ±0.30 [1.9%] ±1.81 [13.0%] ±0.05 [0.38%] ±2.46 [20.7%] ±0.10 [1.00%]
alpha JVT ±0.16 [0.63%] ±0.08 [0.34%] ±0.42 [1.8%] ±0.27 [1.7%] ±0.14 [1.0%] ±0.20 [1.6%] ±0.17 [1.5%] ±0.23 [2.4%]
alpha JER3 ±0.14 [0.56%] ±1.45 [6.3%] ±0.37 [1.6%] ±0.22 [1.4%] ±0.03 [0.20%] ±0.18 [1.5%] ±0.02 [0.17%] ±0.06 [0.59%]
alpha FT EFF Light ±0.12 [0.47%] ±0.11 [0.47%] ±0.10 [0.43%] ±0.08 [0.50%] ±0.05 [0.34%] ±0.06 [0.45%] ±0.06 [0.51%] ±0.04 [0.42%]
alpha JER7 ±0.12 [0.46%] ±1.17 [5.1%] ±0.17 [0.73%] ±0.13 [0.77%] ±0.15 [1.1%] ±0.33 [2.7%] ±0.09 [0.76%] ±0.04 [0.41%]
alpha FT EFF B ±0.11 [0.46%] ±0.10 [0.43%] ±0.06 [0.24%] ±0.07 [0.41%] ±0.06 [0.41%] ±0.04 [0.34%] ±0.05 [0.43%] ±0.02 [0.23%]
alpha EL EFF ID ±0.10 [0.40%] ±0.01 [0.03%] ±0.01 [0.03%] ±0.03 [0.16%] ±0.05 [0.33%] ±0.04 [0.36%] ±0.08 [0.67%] ±0.03 [0.33%]
alpha Radiation ttbar ±0.09 [0.36%] ±0.01 [0.06%] ±0.68 [2.9%] ±3.91 [24.2%] ±1.61 [11.6%] ±0.91 [7.4%] ±1.82 [15.3%] ±0.00 [0.00%]
alpha MUON SCALE ±0.07 [0.27%] ±0.16 [0.68%] ±0.11 [0.47%] ±0.18 [1.1%] ±0.00 [0.02%] ±0.20 [1.7%] ±0.23 [2.0%] ±0.12 [1.2%]
alpha JER5 ±0.07 [0.27%] ±0.91 [3.9%] ±0.10 [0.41%] ±0.12 [0.75%] ±0.07 [0.47%] ±0.23 [1.9%] ±0.22 [1.8%] ±0.00 [0.04%]
Lumi ±0.06 [0.25%] ±0.08 [0.35%] ±0.15 [0.63%] ±0.05 [0.29%] ±0.15 [1.1%] ±0.05 [0.43%] ±0.04 [0.37%] ±0.11 [1.1%]
alpha RenormalizationFactorization VV ±0.06 [0.23%] ±0.23 [1.00%] ±0.28 [1.2%] ±0.15 [0.90%] ±0.09 [0.63%] ±0.22 [1.8%] ±0.14 [1.2%] ±0.05 [0.49%]
alpha Generator ttbar ±0.05 [0.22%] ±0.20 [0.89%] ±0.82 [3.5%] ±1.95 [12.1%] ±1.25 [9.0%] ±0.38 [3.1%] ±0.01 [0.07%] ±0.00 [0.00%]
alpha FT EFF C ±0.05 [0.21%] ±0.05 [0.21%] ±0.05 [0.19%] ±0.04 [0.23%] ±0.04 [0.31%] ±0.03 [0.21%] ±0.03 [0.24%] ±0.02 [0.19%]
alpha JET E↵ectiveNP Statistical5 Mixed1 ±0.04 [0.15%] ±0.01 [0.04%] ±0.01 [0.03%] ±0.01 [0.04%] ±0.00 [0.03%] ±0.01 [0.04%] ±0.00 [0.04%] ±0.00 [0.03%]
alpha JET E↵ectiveNP Mixed3 ±0.04 [0.15%] ±0.01 [0.06%] ±0.01 [0.04%] ±0.01 [0.05%] ±0.01 [0.04%] ±0.01 [0.09%] ±0.01 [0.06%] ±0.00 [0.04%]
alpha JET Pileup PtTerm ±0.03 [0.14%] ±0.14 [0.61%] ±0.03 [0.13%] ±0.09 [0.56%] ±0.01 [0.10%] ±0.02 [0.19%] ±0.00 [0.00%] ±0.02 [0.18%]
alpha Renormalization ttbar ±0.03 [0.12%] ±0.10 [0.42%] ±0.03 [0.13%] ±0.07 [0.45%] ±0.02 [0.13%] ±0.04 [0.33%] ±0.30 [2.6%] ±0.00 [0.00%]
alpha JET EtaIntercalibration posEta ±0.03 [0.11%] ±0.03 [0.15%] ±0.02 [0.08%] ±0.00 [0.01%] ±0.02 [0.11%] ±0.00 [0.03%] ±0.00 [0.01%] ±0.00 [0.00%]
alpha Factorization Zjets ±0.02 [0.10%] ±0.01 [0.04%] ±0.06 [0.25%] ±0.02 [0.12%] ±0.04 [0.32%] ±0.02 [0.18%] ±0.02 [0.15%] ±0.04 [0.43%]
alpha MET SoftTrk Scale ±0.02 [0.10%] ±0.89 [3.9%] ±3.39 [14.5%] ±2.12 [13.1%] ±1.49 [10.8%] ±0.09 [0.76%] ±0.61 [5.1%] ±2.71 [27.4%]
alpha JET EtaIntercalibration negEta ±0.02 [0.08%] ±0.02 [0.07%] ±0.07 [0.29%] ±0.01 [0.07%] ±0.02 [0.14%] ±0.03 [0.22%] ±0.02 [0.15%] ±0.02 [0.21%]
alpha JET E↵ectiveNP Modelling2 Mixed1 ±0.02 [0.08%] ±0.03 [0.11%] ±0.00 [0.00%] ±0.01 [0.07%] ±0.01 [0.06%] ±0.00 [0.03%] ±0.00 [0.03%] ±0.01 [0.09%]
alpha EG SCALE ±0.02 [0.06%] ±0.22 [0.96%] ±0.17 [0.74%] ±0.04 [0.28%] ±0.34 [2.4%] ±0.21 [1.7%] ±0.07 [0.56%] ±0.05 [0.49%]
alpha JET E↵ectiveNP Mixed2 ±0.01 [0.06%] ±0.05 [0.22%] ±0.00 [0.01%] ±0.01 [0.06%] ±0.01 [0.07%] ±0.01 [0.07%] ±0.00 [0.04%] ±0.01 [0.08%]
alpha JET E↵ectiveNP Detector1 ±0.01 [0.05%] ±0.01 [0.04%] ±0.01 [0.03%] ±0.00 [0.03%] ±0.01 [0.05%] ±0.01 [0.07%] ±0.00 [0.04%] ±0.01 [0.06%]
alpha JET E↵ectiveNP Statistical4 Mixed1 ±0.01 [0.04%] ±0.01 [0.04%] ±0.01 [0.03%] ±0.01 [0.04%] ±0.00 [0.03%] ±0.01 [0.04%] ±0.00 [0.04%] ±0.00 [0.03%]
alpha MUON EFF ISO STAT ±0.01 [0.04%] ±0.08 [0.34%] ±0.11 [0.46%] ±0.08 [0.50%] ±0.06 [0.40%] ±0.09 [0.72%] ±0.10 [0.82%] ±0.06 [0.61%]
alpha MUON EFF ISO SYS ±0.01 [0.04%] ±0.02 [0.07%] ±0.03 [0.12%] ±0.01 [0.04%] ±0.02 [0.13%] ±0.00 [0.01%] ±0.03 [0.28%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Modelling3 Mixed1 ±0.01 [0.03%] ±0.03 [0.11%] ±0.02 [0.07%] ±0.01 [0.07%] ±0.01 [0.06%] ±0.00 [0.02%] ±0.00 [0.03%] ±0.01 [0.09%]
alpha EL EFF Reco ±0.01 [0.03%] ±0.01 [0.06%] ±0.01 [0.03%] ±0.01 [0.08%] ±0.01 [0.08%] ±0.01 [0.06%] ±0.02 [0.13%] ±0.00 [0.03%]
alpha JET E↵ectiveNP Statistical2 Mixed1 ±0.01 [0.02%] ±0.03 [0.11%] ±0.01 [0.02%] ±0.02 [0.13%] ±0.01 [0.07%] ±0.03 [0.26%] ±0.01 [0.07%] ±0.01 [0.13%]
alpha Resummation Zjets ±0.01 [0.02%] ±0.00 [0.01%] ±0.01 [0.06%] ±0.00 [0.03%] ±0.01 [0.08%] ±0.01 [0.04%] ±0.00 [0.04%] ±0.01 [0.11%]
alpha FT EFF extrFromCharm ±0.01 [0.02%] ±0.01 [0.02%] ±0.01 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.03%] ±0.00 [0.02%]
alpha MUON EFF RECO SYS LOWPT ±0.01 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Statistical6 Mixed1 ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.01%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.01%]
alpha Renormalization Zjets ±0.00 [0.02%] ±0.00 [0.01%] ±0.01 [0.05%] ±0.00 [0.02%] ±0.01 [0.06%] ±0.00 [0.03%] ±0.00 [0.03%] ±0.01 [0.08%]
alpha CKKW Zjets ±0.00 [0.02%] ±0.00 [0.01%] ±0.01 [0.04%] ±0.00 [0.02%] ±0.01 [0.06%] ±0.00 [0.03%] ±0.00 [0.03%] ±0.01 [0.08%]
alpha JET E↵ectiveNP Statistical1 Mixed1 ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha EL EFF Iso ±0.00 [0.01%] ±0.01 [0.02%] ±0.00 [0.02%] ±0.00 [0.03%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.04%] ±0.00 [0.02%]
alpha MUON EFF RECO SYS ±0.00 [0.01%] ±0.01 [0.03%] ±0.01 [0.04%] ±0.00 [0.02%] ±0.01 [0.07%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.02%]
alpha MUON EFF RECO STAT LOWPT ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha MUON EFF RECO STAT ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.02%] ±0.00 [0.01%] ±0.01 [0.06%] ±0.00 [0.00%] ±0.00 [0.02%] ±0.00 [0.01%]
mu VV ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Statistical3 Mixed1 ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha MUON EFF TTVA STAT ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Modelling4 Mixed1 ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TTVA SYS ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.02%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%] ±0.00 [0.01%]
alpha JET E↵ectiveNP Detector2 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
mu top ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET E↵ectiveNP Mixed1 ±0.00 [0.00%] ±0.02 [0.08%] ±0.01 [0.02%] ±0.00 [0.03%] ±0.00 [0.02%] ±0.00 [0.02%] ±0.01 [0.08%] ±0.00 [0.02%]
alpha FT EFF extrapolation ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON SAGITTA RESBIAS ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.01%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET PunchThrough MC16 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Triggere↵ ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 845 85 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8325 835 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8175 82 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 79 795 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±3.04 [21.9%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8375 84 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 795 80 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.53 [12.5%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat CR Top cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigStatUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 835 8375 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8225 825 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 85 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha JET EtaIntercalibration highE ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top SF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8275 83 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 82 8225 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 80 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.96 [16.6%] ±0.00 [0.00%]
gamma stat SR DF0J 84 845 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Top DF1J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 825 8275 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 8125 815 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 81 8125 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON SAGITTA RHO ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha MUON EFF TrigSystUncertainty ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Charge ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat CR Dib cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha EL EFF Trigger ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 86 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Dib SF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
alpha PILEUP ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 785 79 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±2.00 [12.4%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat VR Dib DF0J cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 775 78 cuts bin 0 ±0.00 [0.00%] ±1.49 [6.5%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 815 8175 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR DF0J 83 8325 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 78 785 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±2.34 [10.0%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%]
gamma stat SR SF0J 81 cuts bin 0 ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±0.00 [0.00%] ±1.97 [19.9%]

Table 8: Breakdown of the dominant systematic uncertainties on background estimates in the various signal regions. Note that the individual uncertainties can be correlated, and do not necessarily add up quadratically to the total background uncertainty. The
percentages show the size of the uncertainty relative to the total expected background.
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2L0J 2nd Wave – C1C1WW analysis

C1C1WW – Fit paramters comparison
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2L0J 2nd Wave – C1C1WW analysis

• FNP esDmates are negaDve in some of our analysis regions: set them to 0.01.
• In parDcular, the staDsDcs is high in CR_Top and so are the systemaDc variaDons relaDve to a 0.01 yield

• Now considering the up/down variations relative to the nominal yields: the nominal yield thus 
inherits the systemaDc shif. This fixes the large syst errors appended to zero/negaDve yields.

• In general, 2 ways to compute the systemaDc components:
1. For every entry, compute the FNP_TOTAL_SYSTEMATIC from the FNP systemaDc components and finally 
read its value in a given channel
2. For all the entries in a given channel, consider the FNP systemaDc components and compute the 
FNP_TOTAL_SYSTEMATIC
Currently following the second approach which gives compaDble results from the first approach but 
provides beter systemaDc esDmates for negaDve yields than the first approach (which overesDmates 
them).

• FNP systemaDcs computed by hand and careful implementaDon in the fit config as “userHistoSys” (with 
addiDonal crosschecks of the produced up/down variaDon histograms from the HF data folder)

C1C1WW - FNP systematics
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• FNP estimates are negative in our CRs: set to 0.01.
• In particular, CR_Top statistics is large and so are the 

systematic variations relatively to a 0.01 yield

• Now considering the up/down variations relatively to the 
nominal yields: the nominal yield thus inherits the 
systematic shift. This fixes the large syst errors appended to 
zero/negative yields.

• In general, 2 ways to compute the systematic components:
1. For every entry, compute the FNP_TOTAL_SYSTEMATIC 
from the FNP systematic components and finally read its 
value in a given channel
2. For all the entries in a given channel, consider the FNP 
systematic components and compute the 
FNP_TOTAL_SYSTEMATIC

• Currently following the second approach which gives 
compatible results from the first approach but provides 
better systematic estimates for negative yields than the 
first approach (which overestimates them).

C1C1WW - FNP systematics
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2L0J 2nd Wave – C1C1WW analysis

C1C1WW - FNP systematics
• FNP systemaDcs computed by hand and careful implementaDon in the fit config as “userHistoSys” (with 

addiDonal crosschecks of the produced up/down variaDon histograms from the HF data folder)
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2L0J 2nd Wave – C1C1WW analysis

C1C1WW - FNP systematics implementation

• ImplementaDon in the fit of the FNP systemaDcs
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