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EWK vertices

QCD vertices
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=observed ZZ signal=Ndata-NBkg

Integrated Luminosity

Efficiency between Signal Region (SR, reco level) and Fiducial (truth level) 

Theoretical prediction from Monte Carlo simulation.
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https://trexfitter-docs.web.cern.ch/trexfitter-docs/
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all ee μμ

Data 14193.0±119.13 6841.0±82.71 7352.0±85.74

EWK 11.52±0.1 5.65±0.07 5.87±0.07

QCD 393.18±5.92 181.4±3.95 211.78±4.4

WZ 631.36±7.44 298.93±3.84 332.43±6.37

Zjets 10158.5±175.07 4675.48±119.63 5483.03±127.82

top 531.63±5.9 260.5±4.13 271.12±4.21

WW 112.05±1.88 51.23±1.27 60.82±1.38

Other 109.29±4.34 57.17±4.18 52.11±1.18

Signal 404.71±5.92 187.05±3.95 217.66±3.95

Background 11542.83±175.39 5343.31±119.84 6199.52±128.06

Significance 169.25±0 113.46±0 125.66±0

Data/MC 1.19±0.02 1.24±0.03 1.15±0.03

(Data-nonWZ)/WZ 1.22±0.03 1.28±0.05 1.17±0.05
Signal/WZ 3.98±0 4.0±0 3.97±0
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all ee μμ

Data 14193.0±119.13 6841.0±82.71 7352.0±85.74

EWK 11.52±0.1 5.65±0.07 5.87±0.07

QCD 393.18±5.92 181.4±3.95 211.78±4.4

WZ 631.36±7.44 298.93±3.84 332.43±6.37

Zjets 10158.5±175.07 4675.48±119.63 5483.03±127.82

top 531.63±5.9 260.5±4.13 271.12±4.21

WW 112.05±1.88 51.23±1.27 60.82±1.38

Other 109.29±4.34 57.17±4.18 52.11±1.18

Signal 404.71±5.92 187.05±3.95 217.66±3.95

Background 11542.83±175.39 5343.31±119.84 6199.52±128.06

Significance 169.25±0 113.46±0 125.66±0

Data/MC 1.19±0.02 1.24±0.03 1.15±0.03
(Data-
nonZjets)/Zjets 1.22±0.03 1.28±0.05 1.17±0.05
Signal/WZ 3.98±0 4.0±0 3.97±0

Different behavior for 

ee and μμ channels
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Different behavior for 

different # of  jets.
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all ee μμ

Data 14193.0±119.13 6841.0±82.71 7352.0±85.74

EWK 11.52±0.1 5.65±0.07 5.87±0.07

QCD 393.18±5.92 181.4±3.95 211.78±4.4

WZ 631.36±7.44 298.93±3.84 332.43±6.37

Zjets 10158.5±175.07 4675.48±119.63 5483.03±127.82

top 531.63±5.9 260.5±4.13 271.12±4.21

WW 112.05±1.88 51.23±1.27 60.82±1.38

Other 109.29±4.34 57.17±4.18 52.11±1.18

Signal 404.71±5.92 187.05±3.95 217.66±3.95

Background 11542.83±175.39 5343.31±119.84 6199.52±128.06

Significance 169.25±0 113.46±0 125.66±0

Data/MC 1.19±0.02 1.24±0.03 1.15±0.03

(Data-nonWZ)/WZ 1.22±0.03 1.28±0.05 1.17±0.05
Signal/WZ 3.98±0 4.0±0 3.97±0

Different behavior for 

different # of  jets.
6 subregions in total
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ATLAS internal, work in progress. 
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ATLAS internal, work in progress. 
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Nominal

Variations

Final results

μ_Bkg μ_bkg +- err

+- CR 

variation 

systematic

WW 1.51 0.10 0.02

WZ 1.03 0.03 0.02

Z+0jets ee 1.48 0.15 0.06

Z+0jets μμ 1.25 0.10 0.05

Z+1jet ee 1.41 0.06 0.16

Z+1jet μμ 1.25 0.05 0.04

Z+2jets ee 1.08 0.04 0.07

Z+2jets μμ 1.06 0.04 0.01

top 1.01 0.01 0.02

ATLAS internal, work in progress. 
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• Include Signal Region.

Fit with pseudo-data, from MC expectation, using the NP 

obtained by the BKG only fit. 

• We expect to measure signal strength (𝜇𝑆) in the inclusive 

phase space with uncertainty ~8%

Work in progress
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Impact Table

EG 0.34 %

EL 0.17 %

FT 0.20 %

MC Statistics 2.30 %

JET 3.44 %

MET 0.93 %

MUON 0.35 %

PRW 0.22 %

Theory 6.88 %

FullSyst 7.30 %

ATLAS internal, work in progress. 

ATLAS internal, work in progress. 

Work in progress
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Work in progress

• Fit with pseudo-data, from MC expectation, using the NP 

obtained by the BKG only fit. 

• We expect to measure signal strength (𝜇𝑆) in the “VBS-like” phase 

space with uncertainty ~50%.
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Impact Table

EG 1.99 %

EL 0.31 %

FT 2.56 %

MC Statistics 14.23 %

JET 25.49 %

MET 4.68 %

MUON 0.82 %

PRW 1.74 %

Theory 29.92 %

FullSyst 39.03 %

ATLAS internal, work in progress. 

Work in progress
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all eee μee μμe μμμ

Data 2409.0±49.08 639.0±25.28 607.0±24.64 553.0±23.52 610.0±24.7

EWK 0.1±0.01 0.01±0.0 0.05±0.01 0.04±0.01 0.01±0.0

QCD 2.19±0.54 0.09±0.11 1.34±0.42 0.77±0.28 -0.01±0.15

WZ 2089.34±11.1 577.41±5.78 532.3±5.66 463.93±5.51 515.7±5.22

Zjets 85.92±10.91 20.4±5.83 20.23±5.73 28.15±5.06 17.13±5.17

top 56.96±1.82 9.11±0.68 16.08±0.96 18.61±1.0 13.17±0.96

WW 0.65±0.14 0.03±0.03 0.21±0.08 0.22±0.08 0.19±0.08

Other 102.58±1.35 34.86±1.11 18.46±0.36 17.7±0.36 31.56±0.58

Signal 2.29±0.54 0.09±0.0 1.39±0.01 0.81±0.01 -0.0±0.0

Background 2335.45±15.73 641.9±8.32 588.62±8.13 529.37±7.56 577.75±7.43

Significance 79.57±0 42.37±0 41.21±0 35.85±0 39.33±0

Data/MC 1.03±0.02 1.0±0.04 1.03±0.04 1.04±0.05 1.06±0.04
(Data-
nonWZ)/WZ 1.03±0.03 0.99±0.05 1.03±0.05 1.05±0.06 1.06±0.05
Signal/WZ 0.11±0 0.02±0 0.26±0 0.17±0 -0.0±0

Work in progress
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# b-jets=0 (WW) # b-jets>0 (top)

Data 2903.0±53.88 5736.0±75.74

EWK 0.0±0.0 0.0±0.0

QCD 0.41±0.2 0.0±0.0

WZ 21.4±1.33 0.87±0.17

Zjets 4.16±2.09 0.52±0.14

top 1834.84±11.13 5653.71±17.61

WW 632.07±4.55 13.03±0.71

Other 45.05±16.27 3.17±1.96

Signal 0.41±0.2 0.0±0.0

Background 2537.53±20.39 5671.3±17.74

Significance 115.08±0 263.61±0

Data/MC 1.14±0.02 1.01±0.01

(Data-nonNR)/NR 1.15±0.03 1.01±0.01
Signal/NR 0.02±0 0.0±0

Work in progress



5/4/2023 36

ATLAS internal, work in progress. 
ATLAS internal, work in progress. 

Work in progress
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ATLAS internal, work in progress. 

ATLAS internal, work in progress. 
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ATLAS internal, work in progress. ATLAS internal, work in progress. 
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Final results 

μ_Bkg μ_bkg +- err +- systematic

WW 1.51 0.10 0.02

WZ 1.03 0.03 0.02

Z+0jets ee 1.48 0.15 0.06

Z+0jets μμ 1.25 0.10 0.05

Z+1jet ee 1.41 0.06 0.16

Z+1jet μμ 1.25 0.05 0.04

Z+2jets ee 1.08 0.04 0.07

Z+2jets μμ 1.06 0.04 0.01

top 1.01 0.01 0.02
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3l Control Region Variations - Scaling factors

Variation 1 Variation 2 Variation 3

μ_Bkg μ_bkg +- err μ_bkg +- err μ_bkg +- err

WW 1.51 0.10 1.51 0.10 1.51 0.10

WZ 1.03 0.03 1.02 0.03 1.01 0.03

Z+0jets ee 1.48 0.15 1.48 0.16 1.47 0.15

Z+0jets μμ 1.25 0.10 1.25 0.10 1.25 0.10

Z+1jet ee 1.41 0.06 1.41 0.06 1.41 0.06

Z+1jet μμ 1.25 0.05 1.25 0.05 1.25 0.05

Z+2jets ee 1.08 0.04 1.08 0.04 1.08 0.04

Z+2jets μμ 1.06 0.04 1.06 0.04 1.06 0.04

top 1.01 0.01 1.01 0.01 1.01 0.01

Zjets Variations - Scaling factors

Variation 1 Variation 2 Variation 3 Variation 4 Variation 5

μ_Bkg μ_bkg +- err μ_bkg +- err μ_bkg +- err μ_bkg +- err μ_bkg +- err

WW 1.51 0.10 1.51 0.10 1.52 0.10 1.51 0.10 1.51 0.10

WZ 1.03 0.03 1.03 0.03 1.03 0.03 1.03 0.03 1.03 0.03

Z+0jets ee 1.49 0.16 1.48 0.15 1.41 0.11 1.41 0.11 1.47 0.15

Z+0jets μμ 1.25 0.10 1.25 0.10 1.30 0.08 1.30 0.08 1.25 0.10

Z+1jet ee 1.26 0.07 1.42 0.05 1.27 0.10 1.43 0.05 1.25 0.07

Z+1jet μμ 1.29 0.07 1.25 0.05 1.22 0.10 1.24 0.04 1.27 0.07

Z+2jets ee 1.06 0.05 1.07 0.04 1.00 0.06 1.07 0.04 1.09 0.05

Z+2jets μμ 1.05 0.05 1.05 0.04 1.06 0.06 1.06 0.04 1.05 0.05

top 1.01 0.01 1.01 0.01 1.01 0.01 1.01 0.01 1.01 0.01

em Control Region Variations - Scaling factors

emCR var1 emCR var2

μ_Bkg μ_bkg +- err μ_bkg +- err

WW 1.52 0.10 1.53 0.15

WZ 1.03 0.03 1.03 0.03

Z+0jets ee 1.48 0.15 1.47 0.15

Z+0jets μμ 1.25 0.10 1.25 0.10

Z+1jet ee 1.41 0.06 1.41 0.06

Z+1jet μμ 1.25 0.05 1.24 0.05

Z+2jets ee 1.08 0.04 1.08 0.04

Z+2jets μμ 1.06 0.04 1.06 0.04

top 1.01 0.02 1.03 0.02

Work in progress
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Roulette Selection

48

Work in progress



5/4/2023 49

Work in progress



5/4/2023 50

Work in progress



5/4/2023 51

Work in progress



5/4/2023 52



5/4/2023 53



5/4/2023 54

Signal Region (Inclusive)
all ee μμ

EWK 7.45±0.08 3.62±0.05 3.83±0.06

QCD 1546.32±13.71 733.58±9.41 812.74±9.96

WZ 691.71±6.24 330.98±4.31 360.72±4.52

Zjets 150.58±16.46 70.48±10.3 80.1±12.85

top 88.41±2.51 45.6±1.83 42.81±1.71

WW 32.11±1.01 15.8±0.73 16.31±0.7

Other 45.69±1.91 23.84±1.46 21.86±1.24

Signal 1553.78±13.71 737.2±9.41 816.58±9.41

Background 1008.5±17.92 486.7±11.43 521.8±13.8

Significance 40.87 27.98 29.8

Signal Region (VBS-like)
all ee μμ

EWK 12.33±0.1 6.03±0.07 6.3±0.07

QCD 123.02±2.2 60.07±1.58 62.95±1.53

WZ 108.29±1.55 52.94±1.07 55.35±1.12

Zjets 41.7±4.67 20.66±3.19 21.04±3.41

top 10.72±0.77 5.27±0.55 5.46±0.54

WW 1.33±0.19 0.65±0.13 0.68±0.13

Other 5.94±0.22 3.09±0.16 2.85±0.14

Signal 135.35±2.2 66.11±1.58 69.24±1.58

Background 167.98±4.99 82.6±3.42 85.37±3.64

Significance 9.37 6.53 6,72

Work in progress
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