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Motivation
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from Ruth Jacobs @ status report

The Drell-Yan differential cross-section can be
split into 8 helicity dependent cross-sections.

The ratios of these helicity dependent cross-
sections over the unpolarized cross-section
are denoted by Ai and are known as the
Drell-Yan Angular Coefficients.

Coefficients are coupled to polynomials Pi ,
which are related to spherical harmonics.

https://indico.cern.ch/event/980567/contributions/4130597/attachments/2154498/3633700/201202_WAiupdate_WZmeet_final.pdf
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Analysis goals
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from Ruth Jacobs @ status reportMeasurement Strategy

https://indico.cern.ch/event/980567/contributions/4130597/attachments/2154498/3633700/201202_WAiupdate_WZmeet_final.pdf
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from Alexander Bachiu @ WAI reportMeasurement Strategy

Reference coefficients are created by taking the moment using truth MC.

Templates of the polynomial distributions are created in the truth and reco phase.

Truth phase space templates are folded into the reco phase space in likelihood fit.

truth reco

https://indico.cern.ch/event/1085777/contributions/4565095/attachments/2326500/3963364/WAi_AlexBachiu_12102021.pdf


The Colins-Soper Rest Frame
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Neutrino Pz reconstruction
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from Ruth Jacobs @ status report

https://indico.cern.ch/event/980567/contributions/4130597/attachments/2154498/3633700/201202_WAiupdate_WZmeet_final.pdf


PtYMReweightingTool corrections
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Target: Powheg_MCFix_13TeV/ptwminus

/

Source: Powheg_Rebin1GeV_13TeV/ptwminus

Target: DyTurbo_NNLL_13TeV/ptwminus

/

Source: Powheg_13TeV/ptwminus

pTW analysis WAi analysis

◦ Aim to use well-known DYTURBO prediction

◦ pTW corrections range is from 0 to 100 GeV
◦ Overflow/Underflow pTW entry defines weight_truth = 1
◦ pTW tail’s bins would be renormalized during final fit

◦ pTW analisys uses a bit different approach:
◦ use 1D reweighting, that best fit to reco-level data, this is designed to measure the pT spectrum with a small unfolding bias.
◦ Eventually, e.g for mW, best model will be a tune to pT measurement, and once have it group can 2D (or 1D, y-sliced) reweight to 

that tune.



Recoil correction
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◦ Cross-check:
◦ define u||: projection of 

recoil on lepton axis 
◦ if the recoil isolation 

correction works, average of 
u|| is independent of iso slice  
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from Ruth Jacobs @ MJ studies

https://indico.cern.ch/event/1020357/contributions/4282760/attachments/2216552/3752622/210326_WAi_MJstudies.pdf


Software organization
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xAOD

miniTrees

microTrees

Control plots

MJ hist collections
(as ROOT files)

Regions, systematics

Results

• EOS / DESY disk space
• Size:  about 600 GB

• Final event selection
• Applies corrections, SF, Calibrations for low-mu
• Calculates Hadronic recoil
• Solves neutrino Pz
• Runs with HTCondor

• Corrections and normalization in place
• Tree with correct branch names
• EOS / DESY data storage
• Size: about 100 GB (+ systematics)

• Uses microTrees Ntuples to process data
• ROOT:RDataFrame (32+ CPU threads / Spark)
• Data analysis is flexible on localhost
• Easy to use for any kind of data studies
• Full support for 
• + control plots
• + MJ estimation with iso slicing

19.01.2022 Daniil Ponomarenko (Nikhef & MEPhI)
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Event Selection

Electrons Muons
Loose LH Medium muons

pT > 20 GeV pT > 18 GeV

|eta|<2.47, w/o crack from 1.37-1.52 |eta| < 2.4

No isolation No isolation

|d0significance| < 5 |d0significance| < 3

DeltaZ*sinTheta < 0.5 DeltaZ*sinTheta < 0.5

Electrons Muons
Tight LH Medium muons

pT > 25 GeV pT > 25 GeV

ptvarcone20/pt<0.1
topoetcone20/pt < 0.05

ptvarcone20/pt < 0.1
topoetcone20/pt < 0.05

No cuts on MET and mT !

Reco: Loose preselection

Reco: Final Selection Signal Region
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Sensitivity Studies: Event Selection link on slides

New selection had required new SF: slides

https://indico.cern.ch/event/946875/contributions/3978583/attachments/2088110/3508227/1708WaiAnalysisPresentation.pdf
https://indico.cern.ch/event/980567/contributions/4130597/attachments/2154498/3633700/201202_WAiupdate_WZmeet_final.pdf


Validation using Craig’s plots (! → #!$)
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◦ Able to reproduce Craig’s plots using xTR.
◦ No pt reweighting applied
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Validation using Craig’s plots (! → %!$)
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◦ Able to reproduce Craig’s plots using xTR.
◦ No pt reweighting applied
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Control plots with PTRW
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Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

/dof = 1074.59/742c

Data (1235663.00 : [100.00%])
 (858208.49 : [69.45%])ne®W

MultiJet (221781.50 : [17.95%])
ee (76303.48 : [6.18%])®Z
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Stat. Uncert.
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Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

/dof = 1942.27/992c

Data (1249400.00 : [100.00%])
 (865754.15 : [69.29%])ne®W

MultiJet (221781.50 : [17.75%])
ee (77506.53 : [6.20%])®Z

 (26260.87 : [2.10%])nt®W
Top (14495.47 : [1.16%])

 (6672.41 : [0.53%])tt®Z
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 (950807.58 : [80.76%])nµ®W

MultiJet (126088.62 : [10.71%])
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Stat. Uncert.
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Stat. Uncert.

 Work in ProgressATLAS
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MultiJet (126088.62 : [10.71%])
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Stat. Uncert.
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Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-µ®SR, W

/dof = 941.82/102c

Data (1198651.00 : [100.00%])
 (961949.12 : [80.25%])nµ®W

MultiJet (126088.62 : [10.52%])
 (63066.61 : [5.26%])µµ®Z
 (25338.88 : [2.11%])nt®W

Top (15949.09 : [1.33%])
 (7239.12 : [0.60%])tt®Z
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Stat. Uncert.
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MultiJet (126088.62 : [10.52%])
 (63066.61 : [5.26%])µµ®Z
 (25338.88 : [2.11%])nt®W
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Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])nµ®W

MultiJet (126088.62 : [10.52%])
 (63067.50 : [5.26%])µµ®Z
 (25338.88 : [2.11%])nt®W

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])tt®Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])ne®W

ee (11.66 : [0.00%])®Z
Stat. Uncert.

Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])nµ®W

MultiJet (126088.62 : [10.52%])
 (63067.50 : [5.26%])µµ®Z
 (25338.88 : [2.11%])nt®W

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])tt®Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])ne®W

ee (11.66 : [0.00%])®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-µ®SR, W

/dof = 241.20/62c
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MultiJet (126088.62 : [10.52%])
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 (25338.88 : [2.11%])nt®W

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])tt®Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])ne®W

ee (11.66 : [0.00%])®Z
Stat. Uncert.
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Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])nµ®W

MultiJet (126088.62 : [10.52%])
 (63067.50 : [5.26%])µµ®Z
 (25338.88 : [2.11%])nt®W

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])tt®Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])ne®W

ee (11.66 : [0.00%])®Z
Stat. Uncert.
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 (961956.76 : [80.25%])nµ®W

MultiJet (126088.62 : [10.52%])
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ee (11.66 : [0.00%])®Z
Stat. Uncert.

Data (1198669.00 : [100.00%])
 (961956.76 : [80.25%])nµ®W

MultiJet (126088.62 : [10.52%])
 (63067.93 : [5.26%])µµ®Z
 (25338.88 : [2.11%])nt®W

Top (15952.42 : [1.33%])
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ee (11.66 : [0.00%])®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-µ®SR, W

/dof = 1183.44/192c
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Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])ne®W

ee (11.66 : [0.00%])®Z
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Data (1198669.00 : [100.00%])
 (961956.76 : [80.25%])nµ®W

MultiJet (126088.62 : [10.52%])
 (63067.93 : [5.26%])µµ®Z
 (25338.88 : [2.11%])nt®W

Top (15952.42 : [1.33%])
 (7239.12 : [0.60%])tt®Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])ne®W

ee (11.66 : [0.00%])®Z
Stat. Uncert.
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Data (1253733.00 : [100.00%])
 (867581.88 : [69.20%])ne®W

MultiJet (221781.50 : [17.69%])
ee (77512.01 : [6.18%])®Z

 (26498.08 : [2.11%])nt®W
Top (16475.01 : [1.31%])

 (6706.32 : [0.53%])tt®Z
Diboson (2156.51 : [0.17%])

 (66.73 : [0.01%])nµ®W
 (24.83 : [0.00%])µµ®Z

Stat. Uncert.
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 (6706.32 : [0.53%])tt®Z
Diboson (2156.51 : [0.17%])

 (66.73 : [0.01%])nµ®W
 (24.83 : [0.00%])µµ®Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

/dof = 4593.79/62c

Data (1253733.00 : [100.00%])
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MultiJet (221781.50 : [17.69%])
ee (77512.01 : [6.18%])®Z

 (26498.08 : [2.11%])nt®W
Top (16475.01 : [1.31%])

 (6706.32 : [0.53%])tt®Z
Diboson (2156.51 : [0.17%])

 (66.73 : [0.01%])nµ®W
 (24.83 : [0.00%])µµ®Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

/dof = 4593.79/62c

Data (1253733.00 : [100.00%])
 (867581.88 : [69.20%])ne®W

MultiJet (221781.50 : [17.69%])
ee (77512.01 : [6.18%])®Z

 (26498.08 : [2.11%])nt®W
Top (16475.01 : [1.31%])

 (6706.32 : [0.53%])tt®Z
Diboson (2156.51 : [0.17%])

 (66.73 : [0.01%])nµ®W
 (24.83 : [0.00%])µµ®Z

Stat. Uncert.
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Data (1254042.00 : [100.00%])
 (867590.53 : [69.18%])ne®W

MultiJet (221781.50 : [17.69%])
ee (77525.84 : [6.18%])®Z

 (26499.46 : [2.11%])nt®W
Top (16475.29 : [1.31%])

 (6712.28 : [0.54%])tt®Z
Diboson (2156.51 : [0.17%])

 (66.73 : [0.01%])nµ®W
 (24.83 : [0.00%])µµ®Z

Stat. Uncert.

Data (1254042.00 : [100.00%])
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MultiJet (221781.50 : [17.69%])
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Top (16475.29 : [1.31%])
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◦ See uT problems in electrons and not muons:
◦ ruled out the possibility that the problem is caused by the signal modeling.  Is it coming from MJ?
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Studies on MET and mT cuts

27.11.2021 Daniil Ponomarenko (Nikhef & MEPhI) 18

◦ Moving to the pTWanalysis kinematics we 
see great Data/MC agreement

◦ MJ contribution is around 0.5%
◦ MJ yield is different from pTW analysis because 

we have tighter ID and iso selection

◦ Do we have some SF implemented in the 
HistMaker that are working incorrectly for 
our relaxed signal region?

v20210713ptrw_ruth
+ SF corrections from Alex
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pTW analysis faces the same uT problem
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From Zhibo Wo talk

◦ Main goals:
◦ Validate MJ estimation algorithm Wai analysis uses
◦ Resolve uT tail issue which is common for both 

analysis

◦ Rerunning analysis using latest HistMaker
version for pTW analysis selection
◦ expect to reproduce Zhibo’s results
◦ Rolling back to older HistMaker versions might 

help to find where impact comes from

◦ Hope we will match with Zhibo, otherwise…

Zhibo Zhibo

Zhibo Zhibo

2022 year

2020 year

2021 year

https://indico.cern.ch/event/1112242/contributions/4676272/attachments/2371654/4050524/MJshape_20220112_v2.pdf


pTW analysis selection
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MJ estimate in low-mu WpT analysis ATL-COM-PHYS-2019-076

https://cds.cern.ch/record/2657146/files/ATL-COM-PHYS-2019-076.pdf
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MJ estimate in low-mu WpT analysis ATL-COM-PHYS-2019-076

https://cds.cern.ch/record/2657146/files/ATL-COM-PHYS-2019-076.pdf


The ptcone20 recoil correction for W ! e�⌫

Applying ptcone correction :
k = 1.179

By Zhibo (SR + CRtight):

What selection is behind
SR + CRtight?

HistMaker’s selection:
slope = -0.16
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(no isolation cut):

slope = 0.09

0 5 10 15 20 25 30
 ptcone20 [GeV]

0
lep

100−

50−

0

50

100

 [G
eV

]
||u

0

10

20

30

40
310×

En
tri

esMean Work in ProgressATLAS
ν-e→Data SR & relax all iso, W

Integral: 974031.00
 0.37±p0 = -6.81 
 0.02±p1 = 0.09 

Mean

slope = 11.89

0 0.2 0.4 0.6 0.8 1

T
ptcone20/p

100−

50−

0

50

100

 [G
eV

]
||u

0

10

20

30

40
310×

En
tri

esMean Work in ProgressATLAS
ν-e→Data SR & relax all iso, W

Integral: 974086.00
 0.20±p0 = -7.49 
 0.35±p1 = 11.89 

Mean

Daniil Ponomarenko (NRNU MEPhI, RU NL) uT studies January 26, 2022 3 / 18



Calculate MJ template shape: W ! e�⌫ channel

In assumption, extrapolation is linear:

H [0.A,0.B]
MJ [X ] = H [0.A,0.B]

Data [X ]� H [0.A,0.B]
MC [X ]

�H[X ] = 1
4{(H

0.1,0.15
MJ � H0.15,0.2

MJ ) + (H0.2,0.25
MJ � H0.25,0.3

MJ )

+(H0.3,0.35
MJ � H0.35,0.4

MJ ) + (H0.4,0.45
MJ � H0.45,0.5

MJ )}
Hsig
MJ [X ] = H0.1,0.15

MJ [X ] + 2 ·�H[X ]
However, some ¯iso-bins shows non-linear behaviour.

Compared my MJ shape with both Data shapes from

SR:
I My Data shape in SR
I Data shape provided by Fabrice:

../v20210602 fballi prod pTWanalysis/
pTWanalysis wminusenu DATA 13TeV/
Nominal/data1718 WZ lowMu repro 13TeV.root
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 = 13 TeVs, -10.335 fb
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Calculate MJ template shape in 3 slices: W ! e�⌫ channel

Limit ¯anti-isolation slices scan to 3 bins: Binning(3, 0.1, 0.4)

H [0.A,0.B]
MJ [X ] = H [0.A,0.B]

Data [X ]� H [0.A,0.B]
MC [X ]

�H[X ] = 1
2{(H

0.1,0.2
MJ � H0.2,0.3

MJ ) + (H0.2,0.3
MJ � H0.3,0.4

MJ )}
Hsig

MJ [X ] = H0.1,0.2
MJ [X ] +�H[X ]

However, some ¯iso-bins shows non-linear behaviour.

Compared my MJ shape with both Data shapes from

SR:
I My Data shape in SR
I Data shape provided by Fabrice:
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Reproducing pTWanalysis
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 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

n-e®SR, W
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)Fabrice

SR
Daniil (Data

◦ Have to check data samples
on DESY

◦ Might be some Data files are
missing

◦ My results are close to Zhibo’s
◦ Doesn’t mean results are 

correct.
◦ Just a smoking gun that issue 

somewhere on MiniTreeMaker
or HistMaker side

◦ …
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MJ estimate in WAi

• cannot use our signal region directly to derive 
templates (dominated by signal modelling)

• define CR to extract MJ shape:
• relax only track isolation

• define anti-isolation slices based on track isolation



MJ background in W-Ai analysis

¯anti-isolated slice Fit region
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Data: N = 18317.0
QCD: N = 17185.6, f = 93.8%
EW MC FR2: N = 1131.4, f = 6.2%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.15 & topoetcone20/pt < 0.05
T

Isolation: 0.1 < ptvarcone20/p
Relaxed cuts:
DummyCut

Data: N = 18317.0
QCD: N = 17185.6, f = 93.8%
EW MC FR2: N = 1131.4, f = 6.2%
Stat. Uncert.
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Data: N = 995206.0
: N = 684142.7, f = 68.7%, SF = 1.000 +/- 0.000eW
: N = 23448.0, f = 2.4%, SF = 1.000 +/- 0.000τW
: N = 103.7, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 54539.4, f = 5.5%, SF = 1.000 +/- 0.000
: N = 19.3, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 5896.3, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 11461.4, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 933.0, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 180043.4, f = 18.1%, T = 10.476 +/- 0.057
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.64/NDoF2χ
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Ze: N = 54539.4, f = 5.5%, SF = 1.000 +/- 0.000
: N = 19.3, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 5896.3, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 11461.4, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 933.0, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 180043.4, f = 18.1%, T = 10.476 +/- 0.057
Stat. Uncert.xT

Note for W� ! e�⌫
The EWK comtamination in the 1st isolation slice is 6.2%

5.2% comes from the signal

for muons we have almost the same

Two steps to get MJ background:
I Calculate MJ normalization:

F repeat MJ estimation for di↵erent

anti-isolation slices

F fit linear function

F extrapolate back to SR

I Calculate MJ template shape:
F MJ distributions in ¯iso-slices don’t

match SR shape

F apply bin-by-bin linear shape

extrapolation

F assign 100% uncertainty

Use 4 discriminative variables:
I pT , mT , E

miss

T
and |��(`�MET )|

Use 8 slicing bins in ptvarcone20/pt:

I Binning(8, 0.1, 0.5)

In the fit use fixed EWK background
normalization.

Isolation ptvarcone20/pt slices for
W� ! e�⌫ for all 4 variables are on
Slides 21, 22, 23 and 24.
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Calculate MJ normalization in the signal region
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 Work in ProgressATLAS
Relaxed DummyCut-FR
DummyCut
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MJ fit with mj_lep_0_pt
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W
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�⌫ Signal region

Total Number of MJ bkg 213593
Luminosity and cross section 774 (0.36%)

Intersection point 37474 (17.54%)

Extrapolation target 1109 (0.52%)

Choice of hists 12492 (5.82%)

Isolation correction NaN

Correlated Uncertainty 39542 (18.5%)
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 Work in ProgressATLAS
Relaxed DummyCut-FR
DummyCut

MJ fit with mj_lepmet_mt
MJ fit with mj_met_reco_et
MJ fit with mj_lep_0_pt
MJ fit with mj_lepmet_dphi

W
� ! µ�⌫ Signal region

Total Number of MJ bkg 118754
Luminosity and cross section 405 (0.34%)

Intersection point 11269 (9.49%)

Extrapolation target 15 (0.01%)

Choice of hists 3756 (3.16%)

Isolation correction NaN

Correlated Uncertainty 11275 (9.49%)

The error bars are multiplied byp
�2/NDoF

Take final MJ yield as mean at

ptvarcone20/pt = 0.025

Less MJ background contribution

for muon channel (as expected)

Dominant MJ yield uncertainty

comes from intersection point

For now we don’t use uT slicing

as pTW analysis does:

I To improve yields precision

might also consider to use

set of uT cuts to take

control over jets activity:

[15, 20, 25, 30, 35, 40, None]
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Calculate MJ template shape

Calculate shape correction using isolation slices for

final MJ templates

Given the large statistical uncertainty and the linear

approximation used, the shift �H[X ] applied is

assigned a 100% relative uncertainty

In assumption, extrapolation is linear:
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Data
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)}
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sig
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T
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 Work in ProgressATLAS
MJ profile
in control region CR2

 < 0.5 & topoetcone20/pt < 0.05
T

mj in 0.45 < ptvarcone20/p
 < 0.45 & topoetcone20/pt < 0.05

T
mj in 0.4 < ptvarcone20/p

 < 0.4 & topoetcone20/pt < 0.05
T

mj in 0.35 < ptvarcone20/p
 < 0.35 & topoetcone20/pt < 0.05

T
mj in 0.3 < ptvarcone20/p

 < 0.3 & topoetcone20/pt < 0.05
T

mj in 0.25 < ptvarcone20/p
 < 0.25 & topoetcone20/pt < 0.05

T
mj in 0.2 < ptvarcone20/p

 < 0.2 & topoetcone20/pt < 0.05
T

mj in 0.15 < ptvarcone20/p
 < 0.15 & topoetcone20/pt < 0.05

T
mj in 0.1 < ptvarcone20/p
evaluated mj

W
� ! e

�⌫ Signal region

Total Number of MJ bkg 213593
Data Stat. 1546 (0.72%)

MC Stat. 2120 (1%)

Shape Correction 3236 (1.52%)

Uncorrelated Uncertainty 4166 (1.95%)

W
� ! µ�⌫ Signal region

Total Number of MJ bkg 118754
Data Stat. 775 (0.63%)

MC Stat. 924 (0.78%)

Shape Correction 1014 (0.85%)

Uncorrelated Uncertainty 1561 (1.31%)

However, some bins shows non-linear behaviour.
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MJ background: control plots in the Signal Region for W � ! e�⌫
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Data (1254026.00 : [100.00%])
 (877869.63 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.23 : [6.27%])→Z

Top (33359.40 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.50 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

Data (1254026.00 : [100.00%])
 (877869.63 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.23 : [6.27%])→Z

Top (33359.40 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.50 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 325.65/102χ

Data (1254026.00 : [100.00%])
 (877869.63 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.23 : [6.27%])→Z

Top (33359.40 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.50 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 325.65/102χ

Data (1254026.00 : [100.00%])
 (877869.63 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.23 : [6.27%])→Z

Top (33359.40 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.50 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.
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T

mj in 0.15 < ptvarcone20/p
 < 0.15 & topoetcone20/pt < 0.05

T
mj in 0.1 < ptvarcone20/p
evaluated mj

 Work in ProgressATLAS
MJ profile
in control region CR2

 < 0.5 & topoetcone20/pt < 0.05
T

mj in 0.45 < ptvarcone20/p
 < 0.45 & topoetcone20/pt < 0.05

T
mj in 0.4 < ptvarcone20/p

 < 0.4 & topoetcone20/pt < 0.05
T

mj in 0.35 < ptvarcone20/p
 < 0.35 & topoetcone20/pt < 0.05

T
mj in 0.3 < ptvarcone20/p

 < 0.3 & topoetcone20/pt < 0.05
T

mj in 0.25 < ptvarcone20/p
 < 0.25 & topoetcone20/pt < 0.05

T
mj in 0.2 < ptvarcone20/p

 < 0.2 & topoetcone20/pt < 0.05
T

mj in 0.15 < ptvarcone20/p
 < 0.15 & topoetcone20/pt < 0.05

T
mj in 0.1 < ptvarcone20/p
evaluated mj
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Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 3828.84/62χ

Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 3828.84/62χ

Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.
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 < 0.5 & topoetcone20/pt < 0.05
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mj in 0.45 < ptvarcone20/p

 < 0.45 & topoetcone20/pt < 0.05
T
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T
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 < 0.35 & topoetcone20/pt < 0.05
T
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 < 0.3 & topoetcone20/pt < 0.05

T
mj in 0.25 < ptvarcone20/p

 < 0.25 & topoetcone20/pt < 0.05
T

mj in 0.2 < ptvarcone20/p
 < 0.2 & topoetcone20/pt < 0.05

T
mj in 0.15 < ptvarcone20/p

 < 0.15 & topoetcone20/pt < 0.05
T

mj in 0.1 < ptvarcone20/p
evaluated mj

 Work in ProgressATLAS
MJ profile
in control region CR2

 < 0.5 & topoetcone20/pt < 0.05
T

mj in 0.45 < ptvarcone20/p
 < 0.45 & topoetcone20/pt < 0.05

T
mj in 0.4 < ptvarcone20/p

 < 0.4 & topoetcone20/pt < 0.05
T

mj in 0.35 < ptvarcone20/p
 < 0.35 & topoetcone20/pt < 0.05

T
mj in 0.3 < ptvarcone20/p

 < 0.3 & topoetcone20/pt < 0.05
T

mj in 0.25 < ptvarcone20/p
 < 0.25 & topoetcone20/pt < 0.05

T
mj in 0.2 < ptvarcone20/p

 < 0.2 & topoetcone20/pt < 0.05
T

mj in 0.15 < ptvarcone20/p
 < 0.15 & topoetcone20/pt < 0.05

T
mj in 0.1 < ptvarcone20/p
evaluated mj
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Data (1254042.00 : [100.00%])
 (877877.08 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.31 : [6.27%])→Z

Top (33365.37 : [2.66%])
 (26698.53 : [2.13%])ντ→W

 (6762.18 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

Data (1254042.00 : [100.00%])
 (877877.08 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.31 : [6.27%])→Z

Top (33365.37 : [2.66%])
 (26698.53 : [2.13%])ντ→W

 (6762.18 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 3244.04/92χ

Data (1254042.00 : [100.00%])
 (877877.08 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.31 : [6.27%])→Z

Top (33365.37 : [2.66%])
 (26698.53 : [2.13%])ντ→W

 (6762.18 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 3244.04/92χ

Data (1254042.00 : [100.00%])
 (877877.08 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.31 : [6.27%])→Z

Top (33365.37 : [2.66%])
 (26698.53 : [2.13%])ντ→W

 (6762.18 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.
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 < 0.5 & topoetcone20/pt < 0.05
T

mj in 0.45 < ptvarcone20/p
 < 0.45 & topoetcone20/pt < 0.05

T
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T
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T
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T
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 < 0.25 & topoetcone20/pt < 0.05

T
mj in 0.2 < ptvarcone20/p

 < 0.2 & topoetcone20/pt < 0.05
T

mj in 0.15 < ptvarcone20/p
 < 0.15 & topoetcone20/pt < 0.05

T
mj in 0.1 < ptvarcone20/p
evaluated mj

 Work in ProgressATLAS
MJ profile
in control region CR2

 < 0.5 & topoetcone20/pt < 0.05
T

mj in 0.45 < ptvarcone20/p
 < 0.45 & topoetcone20/pt < 0.05

T
mj in 0.4 < ptvarcone20/p

 < 0.4 & topoetcone20/pt < 0.05
T

mj in 0.35 < ptvarcone20/p
 < 0.35 & topoetcone20/pt < 0.05

T
mj in 0.3 < ptvarcone20/p

 < 0.3 & topoetcone20/pt < 0.05
T

mj in 0.25 < ptvarcone20/p
 < 0.25 & topoetcone20/pt < 0.05

T
mj in 0.2 < ptvarcone20/p

 < 0.2 & topoetcone20/pt < 0.05
T

mj in 0.15 < ptvarcone20/p
 < 0.15 & topoetcone20/pt < 0.05

T
mj in 0.1 < ptvarcone20/p
evaluated mj
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Data (1254042.00 : [100.00%])
 (877877.08 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.31 : [6.27%])→Z

Top (33365.37 : [2.66%])
 (26698.53 : [2.13%])ντ→W

 (6762.18 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

Data (1254042.00 : [100.00%])
 (877877.08 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.31 : [6.27%])→Z

Top (33365.37 : [2.66%])
 (26698.53 : [2.13%])ντ→W

 (6762.18 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 1309.25/72χ

Data (1254042.00 : [100.00%])
 (877877.08 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.31 : [6.27%])→Z

Top (33365.37 : [2.66%])
 (26698.53 : [2.13%])ντ→W

 (6762.18 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 1309.25/72χ

Data (1254042.00 : [100.00%])
 (877877.08 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.31 : [6.27%])→Z

Top (33365.37 : [2.66%])
 (26698.53 : [2.13%])ντ→W

 (6762.18 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.
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 < 0.5 & topoetcone20/pt < 0.05
T

mj in 0.45 < ptvarcone20/p
 < 0.45 & topoetcone20/pt < 0.05

T
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T
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T
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T

mj in 0.25 < ptvarcone20/p
 < 0.25 & topoetcone20/pt < 0.05

T
mj in 0.2 < ptvarcone20/p

 < 0.2 & topoetcone20/pt < 0.05
T

mj in 0.15 < ptvarcone20/p
 < 0.15 & topoetcone20/pt < 0.05

T
mj in 0.1 < ptvarcone20/p
evaluated mj

 Work in ProgressATLAS
MJ profile
in control region CR2

 < 0.5 & topoetcone20/pt < 0.05
T

mj in 0.45 < ptvarcone20/p
 < 0.45 & topoetcone20/pt < 0.05

T
mj in 0.4 < ptvarcone20/p

 < 0.4 & topoetcone20/pt < 0.05
T

mj in 0.35 < ptvarcone20/p
 < 0.35 & topoetcone20/pt < 0.05

T
mj in 0.3 < ptvarcone20/p

 < 0.3 & topoetcone20/pt < 0.05
T

mj in 0.25 < ptvarcone20/p
 < 0.25 & topoetcone20/pt < 0.05

T
mj in 0.2 < ptvarcone20/p

 < 0.2 & topoetcone20/pt < 0.05
T

mj in 0.15 < ptvarcone20/p
 < 0.15 & topoetcone20/pt < 0.05

T
mj in 0.1 < ptvarcone20/p
evaluated mj

Not good Data/Bkg agreement for uT and |Y | distributions. Problems with cos ✓CS in SR.

tail of uT seems has wrong correction or bad Top modelling? This also observed for muons (see slide 8).

high |Y | region: non linear ¯iso-extrapolation e↵ects in MJ?
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MJ background: control plots in the Signal Region for W � ! µ�⌫
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Data (1198651.00 : [100.00%])
 (961950.21 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.61 : [5.26%])µµ→Z

Top (31963.17 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2137.98 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

Data (1198651.00 : [100.00%])
 (961950.21 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.61 : [5.26%])µµ→Z

Top (31963.17 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2137.98 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 631.63/102χ

Data (1198651.00 : [100.00%])
 (961950.21 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.61 : [5.26%])µµ→Z

Top (31963.17 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2137.98 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 631.63/102χ

Data (1198651.00 : [100.00%])
 (961950.21 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.61 : [5.26%])µµ→Z

Top (31963.17 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2137.98 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.
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 < 0.5 & topoetcone20/pt < 0.05
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 < 0.45 & topoetcone20/pt < 0.05

T
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T

mj in 0.35 < ptvarcone20/p
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T
mj in 0.3 < ptvarcone20/p

 < 0.3 & topoetcone20/pt < 0.05
T

mj in 0.25 < ptvarcone20/p
 < 0.25 & topoetcone20/pt < 0.05

T
mj in 0.2 < ptvarcone20/p

 < 0.2 & topoetcone20/pt < 0.05
T
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 (63067.50 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7237.54 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.
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 (25338.88 : [2.11%])ντ→W
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Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 380.10/62χ

Data (1198648.00 : [100.00%])
 (961956.04 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.50 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7237.54 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 380.10/62χ

Data (1198648.00 : [100.00%])
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 (7237.54 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
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Stat. Uncert.
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 < 0.35 & topoetcone20/pt < 0.05

T
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T
mj in 0.2 < ptvarcone20/p
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T

mj in 0.15 < ptvarcone20/p
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T
mj in 0.1 < ptvarcone20/p
evaluated mj
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Data (1198669.00 : [100.00%])
 (961957.85 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.93 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

Data (1198669.00 : [100.00%])
 (961957.85 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.93 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 289.94/92χ

Data (1198669.00 : [100.00%])
 (961957.85 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.93 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 289.94/92χ
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 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.
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T

mj in 0.15 < ptvarcone20/p
 < 0.15 & topoetcone20/pt < 0.05

T
mj in 0.1 < ptvarcone20/p
evaluated mj
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MJ profile
in control region CR2

 < 0.5 & topoetcone20/pt < 0.05
T

mj in 0.45 < ptvarcone20/p
 < 0.45 & topoetcone20/pt < 0.05

T
mj in 0.4 < ptvarcone20/p
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T
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T
mj in 0.3 < ptvarcone20/p
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T
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T
mj in 0.2 < ptvarcone20/p
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T

mj in 0.15 < ptvarcone20/p
 < 0.15 & topoetcone20/pt < 0.05
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mj in 0.1 < ptvarcone20/p
evaluated mj
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 (7239.12 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
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Stat. Uncert.
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 (25338.88 : [2.11%])ντ→W
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Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 242.52/72χ

Data (1198669.00 : [100.00%])
 (961957.85 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.93 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 242.52/72χ

Data (1198669.00 : [100.00%])
 (961957.85 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.93 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.
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T
mj in 0.2 < ptvarcone20/p
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mj in 0.15 < ptvarcone20/p
 < 0.15 & topoetcone20/pt < 0.05

T
mj in 0.1 < ptvarcone20/p
evaluated mj

 Work in ProgressATLAS
MJ profile
in control region CR2

 < 0.5 & topoetcone20/pt < 0.05
T

mj in 0.45 < ptvarcone20/p
 < 0.45 & topoetcone20/pt < 0.05

T
mj in 0.4 < ptvarcone20/p

 < 0.4 & topoetcone20/pt < 0.05
T

mj in 0.35 < ptvarcone20/p
 < 0.35 & topoetcone20/pt < 0.05

T
mj in 0.3 < ptvarcone20/p

 < 0.3 & topoetcone20/pt < 0.05
T

mj in 0.25 < ptvarcone20/p
 < 0.25 & topoetcone20/pt < 0.05

T
mj in 0.2 < ptvarcone20/p

 < 0.2 & topoetcone20/pt < 0.05
T

mj in 0.15 < ptvarcone20/p
 < 0.15 & topoetcone20/pt < 0.05

T
mj in 0.1 < ptvarcone20/p
evaluated mj

Bearable Data/Bkg agreement except uT distribution:

Might be wrong uT correction for W decay or bad Top modelling.

Comparing to electrons: high rapidity region works better. No huge discrepancies for cos ✓CS and �CS .
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Towards MJ in 2D
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2D MJ estimation: general idea

Same approach as for 1D (bin-by-bin extrapolation), but working
with 2D histograms:

1 Calculate 2D shape via isolation extrapolation method in SR
2 Scale derived MJ template by MJ yield from SR (see Slide 5)

If possible, use one MJ template from SR along all |Y | and uT bins.

Note

Some bins for derived 2D templates

are negative.

Set them to 0.

More on Slide 25

Example of 2D MJ shape calculations for cos ✓reco
CS

vs. �reco

CS
:

0.1 < ptvarcone20/py < 0.15
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 < 0.2 & topoetcone20/pt < 0.05
T

mj in 0.15 < ptvarcone20/p

0.45 < ptvarcone20/py < 0.5
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W-Ai analysis binning and MJ shape

Signal region binning

uT : [0., 8., 17., 27., 40., 55., 75., 95., 120., 160.,

220., 600]

|Y |: [0, 0.4, 0.8, 1.2, 1.6, 2.0, 2.4, 3.6]

Have to provide MJ estimation for 18 bins in total

Use MJ yield normalization from given bin in 1D
distribution

Use 2D MJ template (cos ✓recoCS vs. �reco

CS ) derived
from SR for all uT and |Y | bins:

I as a temporary solution to see if MJ shape
from SR would work for all bins.

I in short - it doesn’t work for electrons
(slides 12 and 15).
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Data (1254024.00 : [100.00%])
 (877866.03 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.19 : [6.27%])→Z

Top (33358.82 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.36 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

Data (1254024.00 : [100.00%])
 (877866.03 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.19 : [6.27%])→Z

Top (33358.82 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.36 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

Data (1254024.00 : [100.00%])
 (877866.03 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.19 : [6.27%])→Z

Top (33358.82 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.36 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

Data (1254024.00 : [100.00%])
 (877866.03 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.19 : [6.27%])→Z

Top (33358.82 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.36 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.
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Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 3828.84/62χ

Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 3828.84/62χ

Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.
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MJ agreement: cos ✓reco
CS

as function of uT bins

Binning variable:

0 100 200 300 400 500 600
 (optimized boson pT bins) [GeV]tu
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Data (1254024.00 : [100.00%])
 (877866.03 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.19 : [6.27%])→Z

Top (33358.82 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.36 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

Data (1254024.00 : [100.00%])
 (877866.03 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.19 : [6.27%])→Z

Top (33358.82 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.36 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

Data (1254024.00 : [100.00%])
 (877866.03 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.19 : [6.27%])→Z

Top (33358.82 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.36 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

Data (1254024.00 : [100.00%])
 (877866.03 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.19 : [6.27%])→Z

Top (33358.82 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.36 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

Use cos ✓reco
CS

MJ template

from SR for all uT bins

MJ yield normalization is

provided by MJ yield in given

uT bin

In the MJ populated uT bins

(2,3 and 4) Data/Bkg

prediction discrepancy ⇠ 20%

at the cos ✓reco
CS

tails
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Data (265827.00 : [100.00%])
 (245775.50 : [92.46%])νe→W
 (5841.21 : [2.20%])ντ→W

MultiJet (4284.65 : [1.61%])
ee (480.25 : [0.18%])→Z

 (341.25 : [0.13%])ττ→Z
Top (268.60 : [0.10%])
Diboson (67.97 : [0.03%])

 (14.84 : [0.01%])νµ→W
 (0.71 : [0.00%])µµ→Z

Stat. Uncert.

Data (265827.00 : [100.00%])
 (245775.50 : [92.46%])νe→W
 (5841.21 : [2.20%])ντ→W

MultiJet (4284.65 : [1.61%])
ee (480.25 : [0.18%])→Z

 (341.25 : [0.13%])ττ→Z
Top (268.60 : [0.10%])
Diboson (67.97 : [0.03%])

 (14.84 : [0.01%])νµ→W
 (0.71 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_1

Data (265827.00 : [100.00%])
 (245775.50 : [92.46%])νe→W
 (5841.21 : [2.20%])ντ→W

MultiJet (4284.65 : [1.61%])
ee (480.25 : [0.18%])→Z

 (341.25 : [0.13%])ττ→Z
Top (268.60 : [0.10%])
Diboson (67.97 : [0.03%])

 (14.84 : [0.01%])νµ→W
 (0.71 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_1

Data (265827.00 : [100.00%])
 (245775.50 : [92.46%])νe→W
 (5841.21 : [2.20%])ντ→W

MultiJet (4284.65 : [1.61%])
ee (480.25 : [0.18%])→Z

 (341.25 : [0.13%])ττ→Z
Top (268.60 : [0.10%])
Diboson (67.97 : [0.03%])

 (14.84 : [0.01%])νµ→W
 (0.71 : [0.00%])µµ→Z

Stat. Uncert.
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Data (333215.00 : [100.00%])
 (285932.89 : [85.81%])νe→W

MultiJet (33099.43 : [9.93%])
 (7259.66 : [2.18%])ντ→W

ee (3163.93 : [0.95%])→Z
 (959.64 : [0.29%])ττ→Z

Top (931.95 : [0.28%])
Diboson (196.18 : [0.06%])

 (26.08 : [0.01%])νµ→W
 (1.06 : [0.00%])µµ→Z

Stat. Uncert.

Data (333215.00 : [100.00%])
 (285932.89 : [85.81%])νe→W

MultiJet (33099.43 : [9.93%])
 (7259.66 : [2.18%])ντ→W

ee (3163.93 : [0.95%])→Z
 (959.64 : [0.29%])ττ→Z

Top (931.95 : [0.28%])
Diboson (196.18 : [0.06%])

 (26.08 : [0.01%])νµ→W
 (1.06 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_2

Data (333215.00 : [100.00%])
 (285932.89 : [85.81%])νe→W

MultiJet (33099.43 : [9.93%])
 (7259.66 : [2.18%])ντ→W

ee (3163.93 : [0.95%])→Z
 (959.64 : [0.29%])ττ→Z

Top (931.95 : [0.28%])
Diboson (196.18 : [0.06%])

 (26.08 : [0.01%])νµ→W
 (1.06 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_2

Data (333215.00 : [100.00%])
 (285932.89 : [85.81%])νe→W

MultiJet (33099.43 : [9.93%])
 (7259.66 : [2.18%])ντ→W

ee (3163.93 : [0.95%])→Z
 (959.64 : [0.29%])ττ→Z

Top (931.95 : [0.28%])
Diboson (196.18 : [0.06%])

 (26.08 : [0.01%])νµ→W
 (1.06 : [0.00%])µµ→Z

Stat. Uncert.
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Data (247722.00 : [100.00%])
 (147708.61 : [59.63%])νe→W

MultiJet (73554.39 : [29.69%])
ee (12486.82 : [5.04%])→Z

 (4428.27 : [1.79%])ντ→W
Top (1771.59 : [0.72%])

 (1444.82 : [0.58%])ττ→Z
Diboson (289.63 : [0.12%])

 (18.43 : [0.01%])νµ→W
 (1.85 : [0.00%])µµ→Z

Stat. Uncert.

Data (247722.00 : [100.00%])
 (147708.61 : [59.63%])νe→W

MultiJet (73554.39 : [29.69%])
ee (12486.82 : [5.04%])→Z

 (4428.27 : [1.79%])ντ→W
Top (1771.59 : [0.72%])

 (1444.82 : [0.58%])ττ→Z
Diboson (289.63 : [0.12%])

 (18.43 : [0.01%])νµ→W
 (1.85 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_3

Data (247722.00 : [100.00%])
 (147708.61 : [59.63%])νe→W

MultiJet (73554.39 : [29.69%])
ee (12486.82 : [5.04%])→Z

 (4428.27 : [1.79%])ντ→W
Top (1771.59 : [0.72%])

 (1444.82 : [0.58%])ττ→Z
Diboson (289.63 : [0.12%])

 (18.43 : [0.01%])νµ→W
 (1.85 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_3

Data (247722.00 : [100.00%])
 (147708.61 : [59.63%])νe→W

MultiJet (73554.39 : [29.69%])
ee (12486.82 : [5.04%])→Z

 (4428.27 : [1.79%])ντ→W
Top (1771.59 : [0.72%])

 (1444.82 : [0.58%])ττ→Z
Diboson (289.63 : [0.12%])

 (18.43 : [0.01%])νµ→W
 (1.85 : [0.00%])µµ→Z

Stat. Uncert.
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Data (200262.00 : [100.00%])
 (88220.81 : [44.05%])νe→W

MultiJet (72107.41 : [36.01%])
ee (30488.52 : [15.22%])→Z

 (3283.48 : [1.64%])ντ→W
Top (3126.63 : [1.56%])

 (1812.53 : [0.91%])ττ→Z
Diboson (350.71 : [0.18%])

 (21.34 : [0.01%])νµ→W
 (6.63 : [0.00%])µµ→Z

Stat. Uncert.

Data (200262.00 : [100.00%])
 (88220.81 : [44.05%])νe→W

MultiJet (72107.41 : [36.01%])
ee (30488.52 : [15.22%])→Z

 (3283.48 : [1.64%])ντ→W
Top (3126.63 : [1.56%])

 (1812.53 : [0.91%])ττ→Z
Diboson (350.71 : [0.18%])

 (21.34 : [0.01%])νµ→W
 (6.63 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_4

Data (200262.00 : [100.00%])
 (88220.81 : [44.05%])νe→W

MultiJet (72107.41 : [36.01%])
ee (30488.52 : [15.22%])→Z

 (3283.48 : [1.64%])ντ→W
Top (3126.63 : [1.56%])

 (1812.53 : [0.91%])ττ→Z
Diboson (350.71 : [0.18%])

 (21.34 : [0.01%])νµ→W
 (6.63 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_4

Data (200262.00 : [100.00%])
 (88220.81 : [44.05%])νe→W

MultiJet (72107.41 : [36.01%])
ee (30488.52 : [15.22%])→Z

 (3283.48 : [1.64%])ντ→W
Top (3126.63 : [1.56%])

 (1812.53 : [0.91%])ττ→Z
Diboson (350.71 : [0.18%])

 (21.34 : [0.01%])νµ→W
 (6.63 : [0.00%])µµ→Z

Stat. Uncert.
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Data (103697.00 : [100.00%])
 (49376.58 : [47.62%])νe→W

MultiJet (24874.95 : [23.99%])
ee (23156.41 : [22.33%])→Z

Top (4338.88 : [4.18%])
 (2284.90 : [2.20%])ντ→W

 (1140.60 : [1.10%])ττ→Z
Diboson (358.04 : [0.35%])

 (15.61 : [0.02%])νµ→W
 (7.09 : [0.01%])µµ→Z

Stat. Uncert.

Data (103697.00 : [100.00%])
 (49376.58 : [47.62%])νe→W

MultiJet (24874.95 : [23.99%])
ee (23156.41 : [22.33%])→Z

Top (4338.88 : [4.18%])
 (2284.90 : [2.20%])ντ→W

 (1140.60 : [1.10%])ττ→Z
Diboson (358.04 : [0.35%])

 (15.61 : [0.02%])νµ→W
 (7.09 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_5

Data (103697.00 : [100.00%])
 (49376.58 : [47.62%])νe→W

MultiJet (24874.95 : [23.99%])
ee (23156.41 : [22.33%])→Z

Top (4338.88 : [4.18%])
 (2284.90 : [2.20%])ντ→W

 (1140.60 : [1.10%])ττ→Z
Diboson (358.04 : [0.35%])

 (15.61 : [0.02%])νµ→W
 (7.09 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_5

Data (103697.00 : [100.00%])
 (49376.58 : [47.62%])νe→W

MultiJet (24874.95 : [23.99%])
ee (23156.41 : [22.33%])→Z

Top (4338.88 : [4.18%])
 (2284.90 : [2.20%])ντ→W

 (1140.60 : [1.10%])ττ→Z
Diboson (358.04 : [0.35%])

 (15.61 : [0.02%])νµ→W
 (7.09 : [0.01%])µµ→Z

Stat. Uncert.
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Data (51222.00 : [100.00%])
 (31620.08 : [61.73%])νe→W

ee (6144.84 : [12.00%])→Z
Top (5914.38 : [11.55%])
MultiJet (4968.10 : [9.70%])

 (1691.84 : [3.30%])ντ→W
 (555.76 : [1.09%])ττ→Z

Diboson (334.74 : [0.65%])
 (14.32 : [0.03%])νµ→W

 (4.10 : [0.01%])µµ→Z
Stat. Uncert.

Data (51222.00 : [100.00%])
 (31620.08 : [61.73%])νe→W

ee (6144.84 : [12.00%])→Z
Top (5914.38 : [11.55%])
MultiJet (4968.10 : [9.70%])

 (1691.84 : [3.30%])ντ→W
 (555.76 : [1.09%])ττ→Z

Diboson (334.74 : [0.65%])
 (14.32 : [0.03%])νµ→W

 (4.10 : [0.01%])µµ→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_6

Data (51222.00 : [100.00%])
 (31620.08 : [61.73%])νe→W

ee (6144.84 : [12.00%])→Z
Top (5914.38 : [11.55%])
MultiJet (4968.10 : [9.70%])

 (1691.84 : [3.30%])ντ→W
 (555.76 : [1.09%])ττ→Z

Diboson (334.74 : [0.65%])
 (14.32 : [0.03%])νµ→W

 (4.10 : [0.01%])µµ→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_6

Data (51222.00 : [100.00%])
 (31620.08 : [61.73%])νe→W

ee (6144.84 : [12.00%])→Z
Top (5914.38 : [11.55%])
MultiJet (4968.10 : [9.70%])

 (1691.84 : [3.30%])ντ→W
 (555.76 : [1.09%])ττ→Z

Diboson (334.74 : [0.65%])
 (14.32 : [0.03%])νµ→W

 (4.10 : [0.01%])µµ→Z
Stat. Uncert.
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Data (22818.00 : [100.00%])
 (14483.98 : [63.48%])νe→W

Top (5053.98 : [22.15%])
ee (1469.18 : [6.44%])→Z

 (842.12 : [3.69%])ντ→W
MultiJet (636.24 : [2.79%])

 (260.12 : [1.14%])ττ→Z
Diboson (198.35 : [0.87%])

 (8.04 : [0.04%])νµ→W
 (1.63 : [0.01%])µµ→Z

Stat. Uncert.

Data (22818.00 : [100.00%])
 (14483.98 : [63.48%])νe→W

Top (5053.98 : [22.15%])
ee (1469.18 : [6.44%])→Z

 (842.12 : [3.69%])ντ→W
MultiJet (636.24 : [2.79%])

 (260.12 : [1.14%])ττ→Z
Diboson (198.35 : [0.87%])

 (8.04 : [0.04%])νµ→W
 (1.63 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_7

Data (22818.00 : [100.00%])
 (14483.98 : [63.48%])νe→W

Top (5053.98 : [22.15%])
ee (1469.18 : [6.44%])→Z

 (842.12 : [3.69%])ντ→W
MultiJet (636.24 : [2.79%])

 (260.12 : [1.14%])ττ→Z
Diboson (198.35 : [0.87%])

 (8.04 : [0.04%])νµ→W
 (1.63 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_7

Data (22818.00 : [100.00%])
 (14483.98 : [63.48%])νe→W

Top (5053.98 : [22.15%])
ee (1469.18 : [6.44%])→Z

 (842.12 : [3.69%])ντ→W
MultiJet (636.24 : [2.79%])

 (260.12 : [1.14%])ττ→Z
Diboson (198.35 : [0.87%])

 (8.04 : [0.04%])νµ→W
 (1.63 : [0.01%])µµ→Z

Stat. Uncert.
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Data (13948.00 : [100.00%])
 (7573.91 : [54.30%])νe→W

Top (4612.29 : [33.07%])
ee (648.25 : [4.65%])→Z

 (521.76 : [3.74%])ντ→W
Diboson (135.51 : [0.97%])

 (128.62 : [0.92%])ττ→Z
MultiJet (44.20 : [0.32%])

 (7.65 : [0.05%])νµ→W
 (1.13 : [0.01%])µµ→Z

Stat. Uncert.

Data (13948.00 : [100.00%])
 (7573.91 : [54.30%])νe→W

Top (4612.29 : [33.07%])
ee (648.25 : [4.65%])→Z

 (521.76 : [3.74%])ντ→W
Diboson (135.51 : [0.97%])

 (128.62 : [0.92%])ττ→Z
MultiJet (44.20 : [0.32%])

 (7.65 : [0.05%])νµ→W
 (1.13 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_8

Data (13948.00 : [100.00%])
 (7573.91 : [54.30%])νe→W

Top (4612.29 : [33.07%])
ee (648.25 : [4.65%])→Z

 (521.76 : [3.74%])ντ→W
Diboson (135.51 : [0.97%])

 (128.62 : [0.92%])ττ→Z
MultiJet (44.20 : [0.32%])

 (7.65 : [0.05%])νµ→W
 (1.13 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_8

Data (13948.00 : [100.00%])
 (7573.91 : [54.30%])νe→W

Top (4612.29 : [33.07%])
ee (648.25 : [4.65%])→Z

 (521.76 : [3.74%])ντ→W
Diboson (135.51 : [0.97%])

 (128.62 : [0.92%])ττ→Z
MultiJet (44.20 : [0.32%])

 (7.65 : [0.05%])νµ→W
 (1.13 : [0.01%])µµ→Z

Stat. Uncert.
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Data (9191.00 : [100.00%])
 (4458.94 : [48.51%])νe→W

Top (4030.86 : [43.86%])
ee (357.13 : [3.89%])→Z

 (326.64 : [3.55%])ντ→W
Diboson (115.25 : [1.25%])

 (77.20 : [0.84%])ττ→Z
MultiJet (12.20 : [0.13%])

 (4.59 : [0.05%])νµ→W
 (0.48 : [0.01%])µµ→Z

Stat. Uncert.

Data (9191.00 : [100.00%])
 (4458.94 : [48.51%])νe→W

Top (4030.86 : [43.86%])
ee (357.13 : [3.89%])→Z

 (326.64 : [3.55%])ντ→W
Diboson (115.25 : [1.25%])

 (77.20 : [0.84%])ττ→Z
MultiJet (12.20 : [0.13%])

 (4.59 : [0.05%])νµ→W
 (0.48 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_9

Data (9191.00 : [100.00%])
 (4458.94 : [48.51%])νe→W

Top (4030.86 : [43.86%])
ee (357.13 : [3.89%])→Z

 (326.64 : [3.55%])ντ→W
Diboson (115.25 : [1.25%])

 (77.20 : [0.84%])ττ→Z
MultiJet (12.20 : [0.13%])

 (4.59 : [0.05%])νµ→W
 (0.48 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_9

Data (9191.00 : [100.00%])
 (4458.94 : [48.51%])νe→W

Top (4030.86 : [43.86%])
ee (357.13 : [3.89%])→Z

 (326.64 : [3.55%])ντ→W
Diboson (115.25 : [1.25%])

 (77.20 : [0.84%])ττ→Z
MultiJet (12.20 : [0.13%])

 (4.59 : [0.05%])νµ→W
 (0.48 : [0.01%])µµ→Z

Stat. Uncert.
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Data (4276.00 : [100.00%])
Top (2248.03 : [52.57%])

 (1897.50 : [44.38%])νe→W
 (142.90 : [3.34%])ντ→W

ee (141.40 : [3.31%])→Z
Diboson (79.46 : [1.86%])

 (29.55 : [0.69%])ττ→Z
MultiJet (11.44 : [0.27%])

 (2.21 : [0.05%])νµ→W
 (0.40 : [0.01%])µµ→Z

Stat. Uncert.

Data (4276.00 : [100.00%])
Top (2248.03 : [52.57%])

 (1897.50 : [44.38%])νe→W
 (142.90 : [3.34%])ντ→W

ee (141.40 : [3.31%])→Z
Diboson (79.46 : [1.86%])

 (29.55 : [0.69%])ττ→Z
MultiJet (11.44 : [0.27%])

 (2.21 : [0.05%])νµ→W
 (0.40 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_10

Data (4276.00 : [100.00%])
Top (2248.03 : [52.57%])

 (1897.50 : [44.38%])νe→W
 (142.90 : [3.34%])ντ→W

ee (141.40 : [3.31%])→Z
Diboson (79.46 : [1.86%])

 (29.55 : [0.69%])ττ→Z
MultiJet (11.44 : [0.27%])

 (2.21 : [0.05%])νµ→W
 (0.40 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_10

Data (4276.00 : [100.00%])
Top (2248.03 : [52.57%])

 (1897.50 : [44.38%])νe→W
 (142.90 : [3.34%])ντ→W

ee (141.40 : [3.31%])→Z
Diboson (79.46 : [1.86%])

 (29.55 : [0.69%])ττ→Z
MultiJet (11.44 : [0.27%])

 (2.21 : [0.05%])νµ→W
 (0.40 : [0.01%])µµ→Z

Stat. Uncert.
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Data (1848.00 : [100.00%])
Top (1062.21 : [57.48%])

 (820.83 : [44.42%])νe→W
 (73.97 : [4.00%])ντ→W

Diboson (52.68 : [2.85%])
ee (50.51 : [2.73%])→Z

 (11.33 : [0.61%])ττ→Z
 (2.06 : [0.11%])νµ→W

 (0.29 : [0.02%])µµ→Z
MultiJet (0.00 : [0.00%])
Stat. Uncert.

Data (1848.00 : [100.00%])
Top (1062.21 : [57.48%])

 (820.83 : [44.42%])νe→W
 (73.97 : [4.00%])ντ→W

Diboson (52.68 : [2.85%])
ee (50.51 : [2.73%])→Z

 (11.33 : [0.61%])ττ→Z
 (2.06 : [0.11%])νµ→W

 (0.29 : [0.02%])µµ→Z
MultiJet (0.00 : [0.00%])
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

Data (1848.00 : [100.00%])
Top (1062.21 : [57.48%])

 (820.83 : [44.42%])νe→W
 (73.97 : [4.00%])ντ→W

Diboson (52.68 : [2.85%])
ee (50.51 : [2.73%])→Z

 (11.33 : [0.61%])ττ→Z
 (2.06 : [0.11%])νµ→W

 (0.29 : [0.02%])µµ→Z
MultiJet (0.00 : [0.00%])
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

Data (1848.00 : [100.00%])
Top (1062.21 : [57.48%])

 (820.83 : [44.42%])νe→W
 (73.97 : [4.00%])ντ→W

Diboson (52.68 : [2.85%])
ee (50.51 : [2.73%])→Z

 (11.33 : [0.61%])ττ→Z
 (2.06 : [0.11%])νµ→W

 (0.29 : [0.02%])µµ→Z
MultiJet (0.00 : [0.00%])
Stat. Uncert.
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MJ agreement: �reco

CS
as function of uT bins

Binning variable:

0 100 200 300 400 500 600
 (optimized boson pT bins) [GeV]tu

0.8

1

1.2

D
at

a 
/ M

od
el

310

410

510

610

710Bi
n

 / 
Ev

en
ts

Data (1254024.00 : [100.00%])
 (877866.03 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.19 : [6.27%])→Z

Top (33358.82 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.36 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

Data (1254024.00 : [100.00%])
 (877866.03 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.19 : [6.27%])→Z

Top (33358.82 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.36 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

Data (1254024.00 : [100.00%])
 (877866.03 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.19 : [6.27%])→Z

Top (33358.82 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.36 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

Data (1254024.00 : [100.00%])
 (877866.03 : [70.00%])νe→W

MultiJet (213593.01 : [17.03%])
ee (78587.19 : [6.27%])→Z

Top (33358.82 : [2.66%])
 (26696.76 : [2.13%])ντ→W

 (6761.43 : [0.54%])ττ→Z
Diboson (2178.36 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

Use �reco

CS
MJ template from

SR for all uT bins

MJ yield normalization is

provided by MJ yield in given

uT bin

In the MJ populated uT bins

(3 and 4) Data/Bkg

prediction discrepancy ⇠ 15%
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Data (265827.00 : [100.00%])
 (245775.50 : [92.46%])νe→W
 (5841.21 : [2.20%])ντ→W

MultiJet (4284.65 : [1.61%])
ee (480.25 : [0.18%])→Z

 (341.25 : [0.13%])ττ→Z
Top (268.60 : [0.10%])
Diboson (67.97 : [0.03%])

 (14.84 : [0.01%])νµ→W
 (0.71 : [0.00%])µµ→Z

Stat. Uncert.

Data (265827.00 : [100.00%])
 (245775.50 : [92.46%])νe→W
 (5841.21 : [2.20%])ντ→W

MultiJet (4284.65 : [1.61%])
ee (480.25 : [0.18%])→Z

 (341.25 : [0.13%])ττ→Z
Top (268.60 : [0.10%])
Diboson (67.97 : [0.03%])

 (14.84 : [0.01%])νµ→W
 (0.71 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_1

Data (265827.00 : [100.00%])
 (245775.50 : [92.46%])νe→W
 (5841.21 : [2.20%])ντ→W

MultiJet (4284.65 : [1.61%])
ee (480.25 : [0.18%])→Z

 (341.25 : [0.13%])ττ→Z
Top (268.60 : [0.10%])
Diboson (67.97 : [0.03%])

 (14.84 : [0.01%])νµ→W
 (0.71 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_1

Data (265827.00 : [100.00%])
 (245775.50 : [92.46%])νe→W
 (5841.21 : [2.20%])ντ→W

MultiJet (4284.65 : [1.61%])
ee (480.25 : [0.18%])→Z

 (341.25 : [0.13%])ττ→Z
Top (268.60 : [0.10%])
Diboson (67.97 : [0.03%])

 (14.84 : [0.01%])νµ→W
 (0.71 : [0.00%])µµ→Z

Stat. Uncert.
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Data (333215.00 : [100.00%])
 (285932.89 : [85.81%])νe→W

MultiJet (33099.43 : [9.93%])
 (7259.66 : [2.18%])ντ→W

ee (3163.93 : [0.95%])→Z
 (959.64 : [0.29%])ττ→Z

Top (931.95 : [0.28%])
Diboson (196.18 : [0.06%])

 (26.08 : [0.01%])νµ→W
 (1.06 : [0.00%])µµ→Z

Stat. Uncert.

Data (333215.00 : [100.00%])
 (285932.89 : [85.81%])νe→W

MultiJet (33099.43 : [9.93%])
 (7259.66 : [2.18%])ντ→W

ee (3163.93 : [0.95%])→Z
 (959.64 : [0.29%])ττ→Z

Top (931.95 : [0.28%])
Diboson (196.18 : [0.06%])

 (26.08 : [0.01%])νµ→W
 (1.06 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_2

Data (333215.00 : [100.00%])
 (285932.89 : [85.81%])νe→W

MultiJet (33099.43 : [9.93%])
 (7259.66 : [2.18%])ντ→W

ee (3163.93 : [0.95%])→Z
 (959.64 : [0.29%])ττ→Z

Top (931.95 : [0.28%])
Diboson (196.18 : [0.06%])

 (26.08 : [0.01%])νµ→W
 (1.06 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_2

Data (333215.00 : [100.00%])
 (285932.89 : [85.81%])νe→W

MultiJet (33099.43 : [9.93%])
 (7259.66 : [2.18%])ντ→W

ee (3163.93 : [0.95%])→Z
 (959.64 : [0.29%])ττ→Z

Top (931.95 : [0.28%])
Diboson (196.18 : [0.06%])

 (26.08 : [0.01%])νµ→W
 (1.06 : [0.00%])µµ→Z

Stat. Uncert.
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Data (247722.00 : [100.00%])
 (147708.61 : [59.63%])νe→W

MultiJet (73554.39 : [29.69%])
ee (12486.82 : [5.04%])→Z

 (4428.27 : [1.79%])ντ→W
Top (1771.59 : [0.72%])

 (1444.82 : [0.58%])ττ→Z
Diboson (289.63 : [0.12%])

 (18.43 : [0.01%])νµ→W
 (1.85 : [0.00%])µµ→Z

Stat. Uncert.

Data (247722.00 : [100.00%])
 (147708.61 : [59.63%])νe→W

MultiJet (73554.39 : [29.69%])
ee (12486.82 : [5.04%])→Z

 (4428.27 : [1.79%])ντ→W
Top (1771.59 : [0.72%])

 (1444.82 : [0.58%])ττ→Z
Diboson (289.63 : [0.12%])

 (18.43 : [0.01%])νµ→W
 (1.85 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_3

Data (247722.00 : [100.00%])
 (147708.61 : [59.63%])νe→W

MultiJet (73554.39 : [29.69%])
ee (12486.82 : [5.04%])→Z

 (4428.27 : [1.79%])ντ→W
Top (1771.59 : [0.72%])

 (1444.82 : [0.58%])ττ→Z
Diboson (289.63 : [0.12%])

 (18.43 : [0.01%])νµ→W
 (1.85 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_3

Data (247722.00 : [100.00%])
 (147708.61 : [59.63%])νe→W

MultiJet (73554.39 : [29.69%])
ee (12486.82 : [5.04%])→Z

 (4428.27 : [1.79%])ντ→W
Top (1771.59 : [0.72%])

 (1444.82 : [0.58%])ττ→Z
Diboson (289.63 : [0.12%])

 (18.43 : [0.01%])νµ→W
 (1.85 : [0.00%])µµ→Z

Stat. Uncert.
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Data (200262.00 : [100.00%])
 (88220.81 : [44.05%])νe→W

MultiJet (72107.41 : [36.01%])
ee (30488.52 : [15.22%])→Z

 (3283.48 : [1.64%])ντ→W
Top (3126.63 : [1.56%])

 (1812.53 : [0.91%])ττ→Z
Diboson (350.71 : [0.18%])

 (21.34 : [0.01%])νµ→W
 (6.63 : [0.00%])µµ→Z

Stat. Uncert.

Data (200262.00 : [100.00%])
 (88220.81 : [44.05%])νe→W

MultiJet (72107.41 : [36.01%])
ee (30488.52 : [15.22%])→Z

 (3283.48 : [1.64%])ντ→W
Top (3126.63 : [1.56%])

 (1812.53 : [0.91%])ττ→Z
Diboson (350.71 : [0.18%])

 (21.34 : [0.01%])νµ→W
 (6.63 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_4

Data (200262.00 : [100.00%])
 (88220.81 : [44.05%])νe→W

MultiJet (72107.41 : [36.01%])
ee (30488.52 : [15.22%])→Z

 (3283.48 : [1.64%])ντ→W
Top (3126.63 : [1.56%])

 (1812.53 : [0.91%])ττ→Z
Diboson (350.71 : [0.18%])

 (21.34 : [0.01%])νµ→W
 (6.63 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_4

Data (200262.00 : [100.00%])
 (88220.81 : [44.05%])νe→W

MultiJet (72107.41 : [36.01%])
ee (30488.52 : [15.22%])→Z

 (3283.48 : [1.64%])ντ→W
Top (3126.63 : [1.56%])

 (1812.53 : [0.91%])ττ→Z
Diboson (350.71 : [0.18%])

 (21.34 : [0.01%])νµ→W
 (6.63 : [0.00%])µµ→Z

Stat. Uncert.
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Data (103697.00 : [100.00%])
 (49376.58 : [47.62%])νe→W

MultiJet (24874.95 : [23.99%])
ee (23156.41 : [22.33%])→Z

Top (4338.88 : [4.18%])
 (2284.90 : [2.20%])ντ→W

 (1140.60 : [1.10%])ττ→Z
Diboson (358.04 : [0.35%])

 (15.61 : [0.02%])νµ→W
 (7.09 : [0.01%])µµ→Z

Stat. Uncert.

Data (103697.00 : [100.00%])
 (49376.58 : [47.62%])νe→W

MultiJet (24874.95 : [23.99%])
ee (23156.41 : [22.33%])→Z

Top (4338.88 : [4.18%])
 (2284.90 : [2.20%])ντ→W

 (1140.60 : [1.10%])ττ→Z
Diboson (358.04 : [0.35%])

 (15.61 : [0.02%])νµ→W
 (7.09 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_5

Data (103697.00 : [100.00%])
 (49376.58 : [47.62%])νe→W

MultiJet (24874.95 : [23.99%])
ee (23156.41 : [22.33%])→Z

Top (4338.88 : [4.18%])
 (2284.90 : [2.20%])ντ→W

 (1140.60 : [1.10%])ττ→Z
Diboson (358.04 : [0.35%])

 (15.61 : [0.02%])νµ→W
 (7.09 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_5

Data (103697.00 : [100.00%])
 (49376.58 : [47.62%])νe→W

MultiJet (24874.95 : [23.99%])
ee (23156.41 : [22.33%])→Z

Top (4338.88 : [4.18%])
 (2284.90 : [2.20%])ντ→W

 (1140.60 : [1.10%])ττ→Z
Diboson (358.04 : [0.35%])

 (15.61 : [0.02%])νµ→W
 (7.09 : [0.01%])µµ→Z

Stat. Uncert.
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Data (51222.00 : [100.00%])
 (31620.08 : [61.73%])νe→W

ee (6144.84 : [12.00%])→Z
Top (5914.38 : [11.55%])
MultiJet (4968.10 : [9.70%])

 (1691.84 : [3.30%])ντ→W
 (555.76 : [1.09%])ττ→Z

Diboson (334.74 : [0.65%])
 (14.32 : [0.03%])νµ→W

 (4.10 : [0.01%])µµ→Z
Stat. Uncert.

Data (51222.00 : [100.00%])
 (31620.08 : [61.73%])νe→W

ee (6144.84 : [12.00%])→Z
Top (5914.38 : [11.55%])
MultiJet (4968.10 : [9.70%])

 (1691.84 : [3.30%])ντ→W
 (555.76 : [1.09%])ττ→Z

Diboson (334.74 : [0.65%])
 (14.32 : [0.03%])νµ→W

 (4.10 : [0.01%])µµ→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_6

Data (51222.00 : [100.00%])
 (31620.08 : [61.73%])νe→W

ee (6144.84 : [12.00%])→Z
Top (5914.38 : [11.55%])
MultiJet (4968.10 : [9.70%])

 (1691.84 : [3.30%])ντ→W
 (555.76 : [1.09%])ττ→Z

Diboson (334.74 : [0.65%])
 (14.32 : [0.03%])νµ→W

 (4.10 : [0.01%])µµ→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_6

Data (51222.00 : [100.00%])
 (31620.08 : [61.73%])νe→W

ee (6144.84 : [12.00%])→Z
Top (5914.38 : [11.55%])
MultiJet (4968.10 : [9.70%])

 (1691.84 : [3.30%])ντ→W
 (555.76 : [1.09%])ττ→Z

Diboson (334.74 : [0.65%])
 (14.32 : [0.03%])νµ→W

 (4.10 : [0.01%])µµ→Z
Stat. Uncert.
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Data (22818.00 : [100.00%])
 (14483.98 : [63.48%])νe→W

Top (5053.98 : [22.15%])
ee (1469.18 : [6.44%])→Z

 (842.12 : [3.69%])ντ→W
MultiJet (636.24 : [2.79%])

 (260.12 : [1.14%])ττ→Z
Diboson (198.35 : [0.87%])

 (8.04 : [0.04%])νµ→W
 (1.63 : [0.01%])µµ→Z

Stat. Uncert.

Data (22818.00 : [100.00%])
 (14483.98 : [63.48%])νe→W

Top (5053.98 : [22.15%])
ee (1469.18 : [6.44%])→Z

 (842.12 : [3.69%])ντ→W
MultiJet (636.24 : [2.79%])

 (260.12 : [1.14%])ττ→Z
Diboson (198.35 : [0.87%])

 (8.04 : [0.04%])νµ→W
 (1.63 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_7

Data (22818.00 : [100.00%])
 (14483.98 : [63.48%])νe→W

Top (5053.98 : [22.15%])
ee (1469.18 : [6.44%])→Z

 (842.12 : [3.69%])ντ→W
MultiJet (636.24 : [2.79%])

 (260.12 : [1.14%])ττ→Z
Diboson (198.35 : [0.87%])

 (8.04 : [0.04%])νµ→W
 (1.63 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_7

Data (22818.00 : [100.00%])
 (14483.98 : [63.48%])νe→W

Top (5053.98 : [22.15%])
ee (1469.18 : [6.44%])→Z

 (842.12 : [3.69%])ντ→W
MultiJet (636.24 : [2.79%])

 (260.12 : [1.14%])ττ→Z
Diboson (198.35 : [0.87%])

 (8.04 : [0.04%])νµ→W
 (1.63 : [0.01%])µµ→Z

Stat. Uncert.
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Data (13948.00 : [100.00%])
 (7573.91 : [54.30%])νe→W

Top (4612.29 : [33.07%])
ee (648.25 : [4.65%])→Z

 (521.76 : [3.74%])ντ→W
Diboson (135.51 : [0.97%])

 (128.62 : [0.92%])ττ→Z
MultiJet (44.20 : [0.32%])

 (7.65 : [0.05%])νµ→W
 (1.13 : [0.01%])µµ→Z

Stat. Uncert.

Data (13948.00 : [100.00%])
 (7573.91 : [54.30%])νe→W

Top (4612.29 : [33.07%])
ee (648.25 : [4.65%])→Z

 (521.76 : [3.74%])ντ→W
Diboson (135.51 : [0.97%])

 (128.62 : [0.92%])ττ→Z
MultiJet (44.20 : [0.32%])

 (7.65 : [0.05%])νµ→W
 (1.13 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_8

Data (13948.00 : [100.00%])
 (7573.91 : [54.30%])νe→W

Top (4612.29 : [33.07%])
ee (648.25 : [4.65%])→Z

 (521.76 : [3.74%])ντ→W
Diboson (135.51 : [0.97%])

 (128.62 : [0.92%])ττ→Z
MultiJet (44.20 : [0.32%])

 (7.65 : [0.05%])νµ→W
 (1.13 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_8

Data (13948.00 : [100.00%])
 (7573.91 : [54.30%])νe→W

Top (4612.29 : [33.07%])
ee (648.25 : [4.65%])→Z

 (521.76 : [3.74%])ντ→W
Diboson (135.51 : [0.97%])

 (128.62 : [0.92%])ττ→Z
MultiJet (44.20 : [0.32%])

 (7.65 : [0.05%])νµ→W
 (1.13 : [0.01%])µµ→Z

Stat. Uncert.
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Data (9191.00 : [100.00%])
 (4458.94 : [48.51%])νe→W

Top (4030.86 : [43.86%])
ee (357.13 : [3.89%])→Z

 (326.64 : [3.55%])ντ→W
Diboson (115.25 : [1.25%])

 (77.20 : [0.84%])ττ→Z
MultiJet (12.20 : [0.13%])

 (4.59 : [0.05%])νµ→W
 (0.48 : [0.01%])µµ→Z

Stat. Uncert.

Data (9191.00 : [100.00%])
 (4458.94 : [48.51%])νe→W

Top (4030.86 : [43.86%])
ee (357.13 : [3.89%])→Z

 (326.64 : [3.55%])ντ→W
Diboson (115.25 : [1.25%])

 (77.20 : [0.84%])ττ→Z
MultiJet (12.20 : [0.13%])

 (4.59 : [0.05%])νµ→W
 (0.48 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_9

Data (9191.00 : [100.00%])
 (4458.94 : [48.51%])νe→W

Top (4030.86 : [43.86%])
ee (357.13 : [3.89%])→Z

 (326.64 : [3.55%])ντ→W
Diboson (115.25 : [1.25%])

 (77.20 : [0.84%])ττ→Z
MultiJet (12.20 : [0.13%])

 (4.59 : [0.05%])νµ→W
 (0.48 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_9

Data (9191.00 : [100.00%])
 (4458.94 : [48.51%])νe→W

Top (4030.86 : [43.86%])
ee (357.13 : [3.89%])→Z

 (326.64 : [3.55%])ντ→W
Diboson (115.25 : [1.25%])

 (77.20 : [0.84%])ττ→Z
MultiJet (12.20 : [0.13%])

 (4.59 : [0.05%])νµ→W
 (0.48 : [0.01%])µµ→Z

Stat. Uncert.
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Data (4276.00 : [100.00%])
Top (2248.03 : [52.57%])

 (1897.50 : [44.38%])νe→W
 (142.90 : [3.34%])ντ→W

ee (141.40 : [3.31%])→Z
Diboson (79.46 : [1.86%])

 (29.55 : [0.69%])ττ→Z
MultiJet (11.44 : [0.27%])

 (2.21 : [0.05%])νµ→W
 (0.40 : [0.01%])µµ→Z

Stat. Uncert.

Data (4276.00 : [100.00%])
Top (2248.03 : [52.57%])

 (1897.50 : [44.38%])νe→W
 (142.90 : [3.34%])ντ→W

ee (141.40 : [3.31%])→Z
Diboson (79.46 : [1.86%])

 (29.55 : [0.69%])ττ→Z
MultiJet (11.44 : [0.27%])

 (2.21 : [0.05%])νµ→W
 (0.40 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_10

Data (4276.00 : [100.00%])
Top (2248.03 : [52.57%])

 (1897.50 : [44.38%])νe→W
 (142.90 : [3.34%])ντ→W

ee (141.40 : [3.31%])→Z
Diboson (79.46 : [1.86%])

 (29.55 : [0.69%])ττ→Z
MultiJet (11.44 : [0.27%])

 (2.21 : [0.05%])νµ→W
 (0.40 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_10

Data (4276.00 : [100.00%])
Top (2248.03 : [52.57%])

 (1897.50 : [44.38%])νe→W
 (142.90 : [3.34%])ντ→W

ee (141.40 : [3.31%])→Z
Diboson (79.46 : [1.86%])

 (29.55 : [0.69%])ττ→Z
MultiJet (11.44 : [0.27%])

 (2.21 : [0.05%])νµ→W
 (0.40 : [0.01%])µµ→Z

Stat. Uncert.
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Data (1848.00 : [100.00%])
Top (1062.21 : [57.48%])

 (820.83 : [44.42%])νe→W
 (73.97 : [4.00%])ντ→W

Diboson (52.68 : [2.85%])
ee (50.51 : [2.73%])→Z

 (11.33 : [0.61%])ττ→Z
 (2.06 : [0.11%])νµ→W

 (0.29 : [0.02%])µµ→Z
MultiJet (0.00 : [0.00%])
Stat. Uncert.

Data (1848.00 : [100.00%])
Top (1062.21 : [57.48%])

 (820.83 : [44.42%])νe→W
 (73.97 : [4.00%])ντ→W

Diboson (52.68 : [2.85%])
ee (50.51 : [2.73%])→Z

 (11.33 : [0.61%])ττ→Z
 (2.06 : [0.11%])νµ→W

 (0.29 : [0.02%])µµ→Z
MultiJet (0.00 : [0.00%])
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

Data (1848.00 : [100.00%])
Top (1062.21 : [57.48%])

 (820.83 : [44.42%])νe→W
 (73.97 : [4.00%])ντ→W

Diboson (52.68 : [2.85%])
ee (50.51 : [2.73%])→Z

 (11.33 : [0.61%])ττ→Z
 (2.06 : [0.11%])νµ→W

 (0.29 : [0.02%])µµ→Z
MultiJet (0.00 : [0.00%])
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

Data (1848.00 : [100.00%])
Top (1062.21 : [57.48%])

 (820.83 : [44.42%])νe→W
 (73.97 : [4.00%])ντ→W

Diboson (52.68 : [2.85%])
ee (50.51 : [2.73%])→Z

 (11.33 : [0.61%])ττ→Z
 (2.06 : [0.11%])νµ→W

 (0.29 : [0.02%])µµ→Z
MultiJet (0.00 : [0.00%])
Stat. Uncert.

Daniil Ponomarenko (NRNU MEPhI, Radboud University) W-Ai measurements November 12, 2021 13 / 39



MJ agreement: �reco

CS
as function of |Y | bins

Binning variable:
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Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 3828.84/62χ

Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 3828.84/62χ

Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

Use �reco

CS
MJ template from

SR for all |Y | bins
MJ yield normalization is

provided by MJ yield in given

|Y | bin
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Data (236981.00 : [100.00%])
 (174824.14 : [73.77%])νe→W

MultiJet (43276.52 : [18.26%])
ee (11822.23 : [4.99%])→Z

Top (8524.26 : [3.60%])
 (5108.09 : [2.16%])ντ→W

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (12.95 : [0.01%])νµ→W
 (2.02 : [0.00%])µµ→Z

Stat. Uncert.

Data (236981.00 : [100.00%])
 (174824.14 : [73.77%])νe→W

MultiJet (43276.52 : [18.26%])
ee (11822.23 : [4.99%])→Z

Top (8524.26 : [3.60%])
 (5108.09 : [2.16%])ντ→W

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (12.95 : [0.01%])νµ→W
 (2.02 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

Data (236981.00 : [100.00%])
 (174824.14 : [73.77%])νe→W

MultiJet (43276.52 : [18.26%])
ee (11822.23 : [4.99%])→Z

Top (8524.26 : [3.60%])
 (5108.09 : [2.16%])ντ→W

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (12.95 : [0.01%])νµ→W
 (2.02 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

Data (236981.00 : [100.00%])
 (174824.14 : [73.77%])νe→W

MultiJet (43276.52 : [18.26%])
ee (11822.23 : [4.99%])→Z

Top (8524.26 : [3.60%])
 (5108.09 : [2.16%])ντ→W

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (12.95 : [0.01%])νµ→W
 (2.02 : [0.00%])µµ→Z

Stat. Uncert.
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Data (221334.00 : [100.00%])
 (162313.20 : [73.33%])νe→W

MultiJet (39656.51 : [17.92%])
ee (10711.51 : [4.84%])→Z

Top (7838.85 : [3.54%])
 (4400.33 : [1.99%])ντ→W

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (11.15 : [0.01%])νµ→W
 (3.15 : [0.00%])µµ→Z

Stat. Uncert.

Data (221334.00 : [100.00%])
 (162313.20 : [73.33%])νe→W

MultiJet (39656.51 : [17.92%])
ee (10711.51 : [4.84%])→Z

Top (7838.85 : [3.54%])
 (4400.33 : [1.99%])ντ→W

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (11.15 : [0.01%])νµ→W
 (3.15 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

Data (221334.00 : [100.00%])
 (162313.20 : [73.33%])νe→W

MultiJet (39656.51 : [17.92%])
ee (10711.51 : [4.84%])→Z

Top (7838.85 : [3.54%])
 (4400.33 : [1.99%])ντ→W

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (11.15 : [0.01%])νµ→W
 (3.15 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

Data (221334.00 : [100.00%])
 (162313.20 : [73.33%])νe→W

MultiJet (39656.51 : [17.92%])
ee (10711.51 : [4.84%])→Z

Top (7838.85 : [3.54%])
 (4400.33 : [1.99%])ντ→W

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (11.15 : [0.01%])νµ→W
 (3.15 : [0.00%])µµ→Z

Stat. Uncert.
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Data (212476.00 : [100.00%])
 (149898.00 : [70.55%])νe→W

MultiJet (32139.79 : [15.13%])
ee (12432.60 : [5.85%])→Z

Top (6464.91 : [3.04%])
 (4577.01 : [2.15%])ντ→W

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (21.25 : [0.01%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

Data (212476.00 : [100.00%])
 (149898.00 : [70.55%])νe→W

MultiJet (32139.79 : [15.13%])
ee (12432.60 : [5.85%])→Z

Top (6464.91 : [3.04%])
 (4577.01 : [2.15%])ντ→W

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (21.25 : [0.01%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

Data (212476.00 : [100.00%])
 (149898.00 : [70.55%])νe→W

MultiJet (32139.79 : [15.13%])
ee (12432.60 : [5.85%])→Z

Top (6464.91 : [3.04%])
 (4577.01 : [2.15%])ντ→W

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (21.25 : [0.01%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

Data (212476.00 : [100.00%])
 (149898.00 : [70.55%])νe→W

MultiJet (32139.79 : [15.13%])
ee (12432.60 : [5.85%])→Z

Top (6464.91 : [3.04%])
 (4577.01 : [2.15%])ντ→W

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (21.25 : [0.01%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.
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Data (183791.00 : [100.00%])
 (128374.67 : [69.85%])νe→W

MultiJet (22603.91 : [12.30%])
ee (13056.00 : [7.10%])→Z

Top (4292.44 : [2.34%])
 (4168.83 : [2.27%])ντ→W

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (27.71 : [0.02%])νµ→W
 (4.23 : [0.00%])µµ→Z

Stat. Uncert.

Data (183791.00 : [100.00%])
 (128374.67 : [69.85%])νe→W

MultiJet (22603.91 : [12.30%])
ee (13056.00 : [7.10%])→Z

Top (4292.44 : [2.34%])
 (4168.83 : [2.27%])ντ→W

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (27.71 : [0.02%])νµ→W
 (4.23 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

Data (183791.00 : [100.00%])
 (128374.67 : [69.85%])νe→W

MultiJet (22603.91 : [12.30%])
ee (13056.00 : [7.10%])→Z

Top (4292.44 : [2.34%])
 (4168.83 : [2.27%])ντ→W

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (27.71 : [0.02%])νµ→W
 (4.23 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

Data (183791.00 : [100.00%])
 (128374.67 : [69.85%])νe→W

MultiJet (22603.91 : [12.30%])
ee (13056.00 : [7.10%])→Z

Top (4292.44 : [2.34%])
 (4168.83 : [2.27%])ντ→W

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (27.71 : [0.02%])νµ→W
 (4.23 : [0.00%])µµ→Z

Stat. Uncert.
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Data (149667.00 : [100.00%])
 (110752.38 : [74.00%])νe→W

MultiJet (25368.36 : [16.95%])
ee (9271.67 : [6.19%])→Z

Top (3218.32 : [2.15%])
 (2896.15 : [1.94%])ντ→W

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (16.74 : [0.01%])νµ→W
 (2.18 : [0.00%])µµ→Z

Stat. Uncert.

Data (149667.00 : [100.00%])
 (110752.38 : [74.00%])νe→W

MultiJet (25368.36 : [16.95%])
ee (9271.67 : [6.19%])→Z

Top (3218.32 : [2.15%])
 (2896.15 : [1.94%])ντ→W

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (16.74 : [0.01%])νµ→W
 (2.18 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

Data (149667.00 : [100.00%])
 (110752.38 : [74.00%])νe→W

MultiJet (25368.36 : [16.95%])
ee (9271.67 : [6.19%])→Z

Top (3218.32 : [2.15%])
 (2896.15 : [1.94%])ντ→W

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (16.74 : [0.01%])νµ→W
 (2.18 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

Data (149667.00 : [100.00%])
 (110752.38 : [74.00%])νe→W

MultiJet (25368.36 : [16.95%])
ee (9271.67 : [6.19%])→Z

Top (3218.32 : [2.15%])
 (2896.15 : [1.94%])ντ→W

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (16.74 : [0.01%])νµ→W
 (2.18 : [0.00%])µµ→Z

Stat. Uncert.
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Data (107311.00 : [100.00%])
 (79528.94 : [74.11%])νe→W

MultiJet (21183.11 : [19.74%])
ee (6239.96 : [5.81%])→Z

Top (1882.00 : [1.75%])
 (1824.84 : [1.70%])ντ→W

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (11.98 : [0.01%])νµ→W
 (2.45 : [0.00%])µµ→Z

Stat. Uncert.

Data (107311.00 : [100.00%])
 (79528.94 : [74.11%])νe→W

MultiJet (21183.11 : [19.74%])
ee (6239.96 : [5.81%])→Z

Top (1882.00 : [1.75%])
 (1824.84 : [1.70%])ντ→W

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (11.98 : [0.01%])νµ→W
 (2.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

Data (107311.00 : [100.00%])
 (79528.94 : [74.11%])νe→W

MultiJet (21183.11 : [19.74%])
ee (6239.96 : [5.81%])→Z

Top (1882.00 : [1.75%])
 (1824.84 : [1.70%])ντ→W

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (11.98 : [0.01%])νµ→W
 (2.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

Data (107311.00 : [100.00%])
 (79528.94 : [74.11%])νe→W

MultiJet (21183.11 : [19.74%])
ee (6239.96 : [5.81%])→Z

Top (1882.00 : [1.75%])
 (1824.84 : [1.70%])ντ→W

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (11.98 : [0.01%])νµ→W
 (2.45 : [0.00%])µµ→Z

Stat. Uncert.
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Data (142173.00 : [100.00%])
 (72175.84 : [50.77%])νe→W

MultiJet (29364.81 : [20.65%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
Top (1143.95 : [0.80%])

 (1006.91 : [0.71%])ττ→Z
Diboson (122.03 : [0.09%])

 (33.40 : [0.02%])νµ→W
 (6.32 : [0.00%])µµ→Z

Stat. Uncert.

Data (142173.00 : [100.00%])
 (72175.84 : [50.77%])νe→W

MultiJet (29364.81 : [20.65%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
Top (1143.95 : [0.80%])

 (1006.91 : [0.71%])ττ→Z
Diboson (122.03 : [0.09%])

 (33.40 : [0.02%])νµ→W
 (6.32 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

Data (142173.00 : [100.00%])
 (72175.84 : [50.77%])νe→W

MultiJet (29364.81 : [20.65%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
Top (1143.95 : [0.80%])

 (1006.91 : [0.71%])ττ→Z
Diboson (122.03 : [0.09%])

 (33.40 : [0.02%])νµ→W
 (6.32 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

Data (142173.00 : [100.00%])
 (72175.84 : [50.77%])νe→W

MultiJet (29364.81 : [20.65%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
Top (1143.95 : [0.80%])

 (1006.91 : [0.71%])ττ→Z
Diboson (122.03 : [0.09%])

 (33.40 : [0.02%])νµ→W
 (6.32 : [0.00%])µµ→Z

Stat. Uncert.

Note

�reco

CS
shows some MJ normalization problems
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MJ agreement: cos ✓reco
CS

as function of |Y | bins
Binning variable:
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Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 3828.84/62χ

Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 3828.84/62χ

Data (1253733.00 : [100.00%])
 (877867.16 : [70.02%])νe→W

MultiJet (213593.01 : [17.04%])
ee (78571.46 : [6.27%])→Z

Top (33364.73 : [2.66%])
 (26696.95 : [2.13%])ντ→W

 (6755.43 : [0.54%])ττ→Z
Diboson (2179.23 : [0.17%])

 (135.18 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

Use cos ✓reco
CS

MJ template

from SR for all |Y | bins
MJ yield normalization is

provided by MJ yield in given

|Y | bin
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Data (236981.00 : [100.00%])
 (174824.14 : [73.77%])νe→W

MultiJet (43276.52 : [18.26%])
ee (11822.23 : [4.99%])→Z

Top (8524.26 : [3.60%])
 (5108.09 : [2.16%])ντ→W

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (12.95 : [0.01%])νµ→W
 (2.02 : [0.00%])µµ→Z

Stat. Uncert.

Data (236981.00 : [100.00%])
 (174824.14 : [73.77%])νe→W

MultiJet (43276.52 : [18.26%])
ee (11822.23 : [4.99%])→Z

Top (8524.26 : [3.60%])
 (5108.09 : [2.16%])ντ→W

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (12.95 : [0.01%])νµ→W
 (2.02 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

Data (236981.00 : [100.00%])
 (174824.14 : [73.77%])νe→W

MultiJet (43276.52 : [18.26%])
ee (11822.23 : [4.99%])→Z

Top (8524.26 : [3.60%])
 (5108.09 : [2.16%])ντ→W

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (12.95 : [0.01%])νµ→W
 (2.02 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

Data (236981.00 : [100.00%])
 (174824.14 : [73.77%])νe→W

MultiJet (43276.52 : [18.26%])
ee (11822.23 : [4.99%])→Z

Top (8524.26 : [3.60%])
 (5108.09 : [2.16%])ντ→W

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (12.95 : [0.01%])νµ→W
 (2.02 : [0.00%])µµ→Z

Stat. Uncert.
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Data (221334.00 : [100.00%])
 (162313.20 : [73.33%])νe→W

MultiJet (39656.51 : [17.92%])
ee (10711.51 : [4.84%])→Z

Top (7838.85 : [3.54%])
 (4400.33 : [1.99%])ντ→W

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (11.15 : [0.01%])νµ→W
 (3.15 : [0.00%])µµ→Z

Stat. Uncert.

Data (221334.00 : [100.00%])
 (162313.20 : [73.33%])νe→W

MultiJet (39656.51 : [17.92%])
ee (10711.51 : [4.84%])→Z

Top (7838.85 : [3.54%])
 (4400.33 : [1.99%])ντ→W

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (11.15 : [0.01%])νµ→W
 (3.15 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

Data (221334.00 : [100.00%])
 (162313.20 : [73.33%])νe→W

MultiJet (39656.51 : [17.92%])
ee (10711.51 : [4.84%])→Z

Top (7838.85 : [3.54%])
 (4400.33 : [1.99%])ντ→W

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (11.15 : [0.01%])νµ→W
 (3.15 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

Data (221334.00 : [100.00%])
 (162313.20 : [73.33%])νe→W

MultiJet (39656.51 : [17.92%])
ee (10711.51 : [4.84%])→Z

Top (7838.85 : [3.54%])
 (4400.33 : [1.99%])ντ→W

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (11.15 : [0.01%])νµ→W
 (3.15 : [0.00%])µµ→Z

Stat. Uncert.
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Data (212476.00 : [100.00%])
 (149898.00 : [70.55%])νe→W

MultiJet (32139.79 : [15.13%])
ee (12432.60 : [5.85%])→Z

Top (6464.91 : [3.04%])
 (4577.01 : [2.15%])ντ→W

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (21.25 : [0.01%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

Data (212476.00 : [100.00%])
 (149898.00 : [70.55%])νe→W

MultiJet (32139.79 : [15.13%])
ee (12432.60 : [5.85%])→Z

Top (6464.91 : [3.04%])
 (4577.01 : [2.15%])ντ→W

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (21.25 : [0.01%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

Data (212476.00 : [100.00%])
 (149898.00 : [70.55%])νe→W

MultiJet (32139.79 : [15.13%])
ee (12432.60 : [5.85%])→Z

Top (6464.91 : [3.04%])
 (4577.01 : [2.15%])ντ→W

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (21.25 : [0.01%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

Data (212476.00 : [100.00%])
 (149898.00 : [70.55%])νe→W

MultiJet (32139.79 : [15.13%])
ee (12432.60 : [5.85%])→Z

Top (6464.91 : [3.04%])
 (4577.01 : [2.15%])ντ→W

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (21.25 : [0.01%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.
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Data (183791.00 : [100.00%])
 (128374.67 : [69.85%])νe→W

MultiJet (22603.91 : [12.30%])
ee (13056.00 : [7.10%])→Z

Top (4292.44 : [2.34%])
 (4168.83 : [2.27%])ντ→W

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (27.71 : [0.02%])νµ→W
 (4.23 : [0.00%])µµ→Z

Stat. Uncert.

Data (183791.00 : [100.00%])
 (128374.67 : [69.85%])νe→W

MultiJet (22603.91 : [12.30%])
ee (13056.00 : [7.10%])→Z

Top (4292.44 : [2.34%])
 (4168.83 : [2.27%])ντ→W

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (27.71 : [0.02%])νµ→W
 (4.23 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

Data (183791.00 : [100.00%])
 (128374.67 : [69.85%])νe→W

MultiJet (22603.91 : [12.30%])
ee (13056.00 : [7.10%])→Z

Top (4292.44 : [2.34%])
 (4168.83 : [2.27%])ντ→W

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (27.71 : [0.02%])νµ→W
 (4.23 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

Data (183791.00 : [100.00%])
 (128374.67 : [69.85%])νe→W

MultiJet (22603.91 : [12.30%])
ee (13056.00 : [7.10%])→Z

Top (4292.44 : [2.34%])
 (4168.83 : [2.27%])ντ→W

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (27.71 : [0.02%])νµ→W
 (4.23 : [0.00%])µµ→Z

Stat. Uncert.
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Data (149667.00 : [100.00%])
 (110752.38 : [74.00%])νe→W

MultiJet (25368.36 : [16.95%])
ee (9271.67 : [6.19%])→Z

Top (3218.32 : [2.15%])
 (2896.15 : [1.94%])ντ→W

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (16.74 : [0.01%])νµ→W
 (2.18 : [0.00%])µµ→Z

Stat. Uncert.

Data (149667.00 : [100.00%])
 (110752.38 : [74.00%])νe→W

MultiJet (25368.36 : [16.95%])
ee (9271.67 : [6.19%])→Z

Top (3218.32 : [2.15%])
 (2896.15 : [1.94%])ντ→W

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (16.74 : [0.01%])νµ→W
 (2.18 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

Data (149667.00 : [100.00%])
 (110752.38 : [74.00%])νe→W

MultiJet (25368.36 : [16.95%])
ee (9271.67 : [6.19%])→Z

Top (3218.32 : [2.15%])
 (2896.15 : [1.94%])ντ→W

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (16.74 : [0.01%])νµ→W
 (2.18 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

Data (149667.00 : [100.00%])
 (110752.38 : [74.00%])νe→W

MultiJet (25368.36 : [16.95%])
ee (9271.67 : [6.19%])→Z

Top (3218.32 : [2.15%])
 (2896.15 : [1.94%])ντ→W

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (16.74 : [0.01%])νµ→W
 (2.18 : [0.00%])µµ→Z

Stat. Uncert.
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Data (107311.00 : [100.00%])
 (79528.94 : [74.11%])νe→W

MultiJet (21183.11 : [19.74%])
ee (6239.96 : [5.81%])→Z

Top (1882.00 : [1.75%])
 (1824.84 : [1.70%])ντ→W

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (11.98 : [0.01%])νµ→W
 (2.45 : [0.00%])µµ→Z

Stat. Uncert.

Data (107311.00 : [100.00%])
 (79528.94 : [74.11%])νe→W

MultiJet (21183.11 : [19.74%])
ee (6239.96 : [5.81%])→Z

Top (1882.00 : [1.75%])
 (1824.84 : [1.70%])ντ→W

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (11.98 : [0.01%])νµ→W
 (2.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

Data (107311.00 : [100.00%])
 (79528.94 : [74.11%])νe→W

MultiJet (21183.11 : [19.74%])
ee (6239.96 : [5.81%])→Z

Top (1882.00 : [1.75%])
 (1824.84 : [1.70%])ντ→W

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (11.98 : [0.01%])νµ→W
 (2.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

Data (107311.00 : [100.00%])
 (79528.94 : [74.11%])νe→W

MultiJet (21183.11 : [19.74%])
ee (6239.96 : [5.81%])→Z

Top (1882.00 : [1.75%])
 (1824.84 : [1.70%])ντ→W

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (11.98 : [0.01%])νµ→W
 (2.45 : [0.00%])µµ→Z

Stat. Uncert.
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Data (142173.00 : [100.00%])
 (72175.84 : [50.77%])νe→W

MultiJet (29364.81 : [20.65%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
Top (1143.95 : [0.80%])

 (1006.91 : [0.71%])ττ→Z
Diboson (122.03 : [0.09%])

 (33.40 : [0.02%])νµ→W
 (6.32 : [0.00%])µµ→Z

Stat. Uncert.

Data (142173.00 : [100.00%])
 (72175.84 : [50.77%])νe→W

MultiJet (29364.81 : [20.65%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
Top (1143.95 : [0.80%])

 (1006.91 : [0.71%])ττ→Z
Diboson (122.03 : [0.09%])

 (33.40 : [0.02%])νµ→W
 (6.32 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

Data (142173.00 : [100.00%])
 (72175.84 : [50.77%])νe→W

MultiJet (29364.81 : [20.65%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
Top (1143.95 : [0.80%])

 (1006.91 : [0.71%])ττ→Z
Diboson (122.03 : [0.09%])

 (33.40 : [0.02%])νµ→W
 (6.32 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

Data (142173.00 : [100.00%])
 (72175.84 : [50.77%])νe→W

MultiJet (29364.81 : [20.65%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
Top (1143.95 : [0.80%])

 (1006.91 : [0.71%])ττ→Z
Diboson (122.03 : [0.09%])

 (33.40 : [0.02%])νµ→W
 (6.32 : [0.00%])µµ→Z

Stat. Uncert.

Note

cos ✓recoCS MJ shape should be treated as function of |Y |
We have enough statistics to split |Y | in 3 regions and derive MJ
templates for each region individually
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MJ from 3 independent |Y | bins: cos ✓reco
CS

as function of |Y | bins

Split SR in 3 regions:

|Y | < 0.8

0.8 < |Y | < 2.0

|Y | > 2.0
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Data (458315.00 : [100.00%])
 (337137.33 : [73.56%])νe→W

MultiJet (66379.46 : [14.48%])
ee (22533.75 : [4.92%])→Z

Top (16363.11 : [3.57%])
 (9508.43 : [2.07%])ντ→W

 (2312.73 : [0.50%])ττ→Z
Diboson (851.94 : [0.19%])

 (24.10 : [0.01%])νµ→W
 (5.18 : [0.00%])µµ→Z

Stat. Uncert.

Data (458315.00 : [100.00%])
 (337137.33 : [73.56%])νe→W

MultiJet (66379.46 : [14.48%])
ee (22533.75 : [4.92%])→Z

Top (16363.11 : [3.57%])
 (9508.43 : [2.07%])ντ→W

 (2312.73 : [0.50%])ττ→Z
Diboson (851.94 : [0.19%])

 (24.10 : [0.01%])νµ→W
 (5.18 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 12.45/12χ

Data (458315.00 : [100.00%])
 (337137.33 : [73.56%])νe→W

MultiJet (66379.46 : [14.48%])
ee (22533.75 : [4.92%])→Z

Top (16363.11 : [3.57%])
 (9508.43 : [2.07%])ντ→W

 (2312.73 : [0.50%])ττ→Z
Diboson (851.94 : [0.19%])

 (24.10 : [0.01%])νµ→W
 (5.18 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 12.45/12χ

Data (458315.00 : [100.00%])
 (337137.33 : [73.56%])νe→W

MultiJet (66379.46 : [14.48%])
ee (22533.75 : [4.92%])→Z

Top (16363.11 : [3.57%])
 (9508.43 : [2.07%])ντ→W

 (2312.73 : [0.50%])ττ→Z
Diboson (851.94 : [0.19%])

 (24.10 : [0.01%])νµ→W
 (5.18 : [0.00%])µµ→Z

Stat. Uncert.
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Data (545934.00 : [100.00%])
 (389025.05 : [71.26%])νe→W

MultiJet (85483.39 : [15.66%])
ee (34760.26 : [6.37%])→Z

Top (13975.67 : [2.56%])
 (11641.99 : [2.13%])ντ→W

 (2921.31 : [0.54%])ττ→Z
Diboson (985.43 : [0.18%])

 (65.70 : [0.01%])νµ→W
 (11.50 : [0.00%])µµ→Z

Stat. Uncert.

Data (545934.00 : [100.00%])
 (389025.05 : [71.26%])νe→W

MultiJet (85483.39 : [15.66%])
ee (34760.26 : [6.37%])→Z

Top (13975.67 : [2.56%])
 (11641.99 : [2.13%])ντ→W

 (2921.31 : [0.54%])ττ→Z
Diboson (985.43 : [0.18%])

 (65.70 : [0.01%])νµ→W
 (11.50 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 430.15/22χ

Data (545934.00 : [100.00%])
 (389025.05 : [71.26%])νe→W

MultiJet (85483.39 : [15.66%])
ee (34760.26 : [6.37%])→Z

Top (13975.67 : [2.56%])
 (11641.99 : [2.13%])ντ→W

 (2921.31 : [0.54%])ττ→Z
Diboson (985.43 : [0.18%])

 (65.70 : [0.01%])νµ→W
 (11.50 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 430.15/22χ

Data (545934.00 : [100.00%])
 (389025.05 : [71.26%])νe→W

MultiJet (85483.39 : [15.66%])
ee (34760.26 : [6.37%])→Z

Top (13975.67 : [2.56%])
 (11641.99 : [2.13%])ντ→W

 (2921.31 : [0.54%])ττ→Z
Diboson (985.43 : [0.18%])

 (65.70 : [0.01%])νµ→W
 (11.50 : [0.00%])µµ→Z

Stat. Uncert.
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Data (249484.00 : [100.00%])
 (151704.78 : [60.81%])νe→W

MultiJet (68633.40 : [27.51%])
ee (21277.45 : [8.53%])→Z

 (5546.53 : [2.22%])ντ→W
Top (3025.95 : [1.21%])

 (1521.39 : [0.61%])ττ→Z
Diboson (341.86 : [0.14%])

 (45.37 : [0.02%])νµ→W
 (8.77 : [0.00%])µµ→Z

Stat. Uncert.

Data (249484.00 : [100.00%])
 (151704.78 : [60.81%])νe→W

MultiJet (68633.40 : [27.51%])
ee (21277.45 : [8.53%])→Z

 (5546.53 : [2.22%])ντ→W
Top (3025.95 : [1.21%])

 (1521.39 : [0.61%])ττ→Z
Diboson (341.86 : [0.14%])

 (45.37 : [0.02%])νµ→W
 (8.77 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 1388.74/12χ

Data (249484.00 : [100.00%])
 (151704.78 : [60.81%])νe→W

MultiJet (68633.40 : [27.51%])
ee (21277.45 : [8.53%])→Z

 (5546.53 : [2.22%])ντ→W
Top (3025.95 : [1.21%])

 (1521.39 : [0.61%])ττ→Z
Diboson (341.86 : [0.14%])

 (45.37 : [0.02%])νµ→W
 (8.77 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 1388.74/12χ

Data (249484.00 : [100.00%])
 (151704.78 : [60.81%])νe→W

MultiJet (68633.40 : [27.51%])
ee (21277.45 : [8.53%])→Z

 (5546.53 : [2.22%])ντ→W
Top (3025.95 : [1.21%])

 (1521.39 : [0.61%])ττ→Z
Diboson (341.86 : [0.14%])

 (45.37 : [0.02%])νµ→W
 (8.77 : [0.00%])µµ→Z

Stat. Uncert.
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Data (236981.00 : [100.00%])
 (174824.14 : [73.77%])νe→W

MultiJet (34656.45 : [14.62%])
ee (11822.23 : [4.99%])→Z

Top (8524.26 : [3.60%])
 (5108.09 : [2.16%])ντ→W

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (12.95 : [0.01%])νµ→W
 (2.02 : [0.00%])µµ→Z

Stat. Uncert.

Data (236981.00 : [100.00%])
 (174824.14 : [73.77%])νe→W

MultiJet (34656.45 : [14.62%])
ee (11822.23 : [4.99%])→Z

Top (8524.26 : [3.60%])
 (5108.09 : [2.16%])ντ→W

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (12.95 : [0.01%])νµ→W
 (2.02 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

/dof = 21.12/92χ

Data (236981.00 : [100.00%])
 (174824.14 : [73.77%])νe→W

MultiJet (34656.45 : [14.62%])
ee (11822.23 : [4.99%])→Z

Top (8524.26 : [3.60%])
 (5108.09 : [2.16%])ντ→W

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (12.95 : [0.01%])νµ→W
 (2.02 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

/dof = 21.12/92χ

Data (236981.00 : [100.00%])
 (174824.14 : [73.77%])νe→W

MultiJet (34656.45 : [14.62%])
ee (11822.23 : [4.99%])→Z

Top (8524.26 : [3.60%])
 (5108.09 : [2.16%])ντ→W

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (12.95 : [0.01%])νµ→W
 (2.02 : [0.00%])µµ→Z

Stat. Uncert.
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Data (221334.00 : [100.00%])
 (162313.20 : [73.33%])νe→W

MultiJet (31723.01 : [14.33%])
ee (10711.51 : [4.84%])→Z

Top (7838.85 : [3.54%])
 (4400.33 : [1.99%])ντ→W

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (11.15 : [0.01%])νµ→W
 (3.15 : [0.00%])µµ→Z

Stat. Uncert.

Data (221334.00 : [100.00%])
 (162313.20 : [73.33%])νe→W

MultiJet (31723.01 : [14.33%])
ee (10711.51 : [4.84%])→Z

Top (7838.85 : [3.54%])
 (4400.33 : [1.99%])ντ→W

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (11.15 : [0.01%])νµ→W
 (3.15 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

/dof = 572.32/92χ

Data (221334.00 : [100.00%])
 (162313.20 : [73.33%])νe→W

MultiJet (31723.01 : [14.33%])
ee (10711.51 : [4.84%])→Z

Top (7838.85 : [3.54%])
 (4400.33 : [1.99%])ντ→W

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (11.15 : [0.01%])νµ→W
 (3.15 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

/dof = 572.32/92χ

Data (221334.00 : [100.00%])
 (162313.20 : [73.33%])νe→W

MultiJet (31723.01 : [14.33%])
ee (10711.51 : [4.84%])→Z

Top (7838.85 : [3.54%])
 (4400.33 : [1.99%])ντ→W

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (11.15 : [0.01%])νµ→W
 (3.15 : [0.00%])µµ→Z

Stat. Uncert.
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Data (212476.00 : [100.00%])
 (149898.00 : [70.55%])νe→W

MultiJet (33922.84 : [15.97%])
ee (12432.60 : [5.85%])→Z

Top (6464.91 : [3.04%])
 (4577.01 : [2.15%])ντ→W

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (21.25 : [0.01%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

Data (212476.00 : [100.00%])
 (149898.00 : [70.55%])νe→W

MultiJet (33922.84 : [15.97%])
ee (12432.60 : [5.85%])→Z

Top (6464.91 : [3.04%])
 (4577.01 : [2.15%])ντ→W

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (21.25 : [0.01%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

/dof = 12122.47/92χ

Data (212476.00 : [100.00%])
 (149898.00 : [70.55%])νe→W

MultiJet (33922.84 : [15.97%])
ee (12432.60 : [5.85%])→Z

Top (6464.91 : [3.04%])
 (4577.01 : [2.15%])ντ→W

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (21.25 : [0.01%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

/dof = 12122.47/92χ

Data (212476.00 : [100.00%])
 (149898.00 : [70.55%])νe→W

MultiJet (33922.84 : [15.97%])
ee (12432.60 : [5.85%])→Z

Top (6464.91 : [3.04%])
 (4577.01 : [2.15%])ντ→W

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (21.25 : [0.01%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.
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Data (183791.00 : [100.00%])
 (128374.67 : [69.85%])νe→W

MultiJet (24459.90 : [13.31%])
ee (13056.00 : [7.10%])→Z

Top (4292.44 : [2.34%])
 (4168.83 : [2.27%])ντ→W

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (27.71 : [0.02%])νµ→W
 (4.23 : [0.00%])µµ→Z

Stat. Uncert.

Data (183791.00 : [100.00%])
 (128374.67 : [69.85%])νe→W

MultiJet (24459.90 : [13.31%])
ee (13056.00 : [7.10%])→Z

Top (4292.44 : [2.34%])
 (4168.83 : [2.27%])ντ→W

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (27.71 : [0.02%])νµ→W
 (4.23 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

/dof = 3781.95/92χ

Data (183791.00 : [100.00%])
 (128374.67 : [69.85%])νe→W

MultiJet (24459.90 : [13.31%])
ee (13056.00 : [7.10%])→Z

Top (4292.44 : [2.34%])
 (4168.83 : [2.27%])ντ→W

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (27.71 : [0.02%])νµ→W
 (4.23 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

/dof = 3781.95/92χ

Data (183791.00 : [100.00%])
 (128374.67 : [69.85%])νe→W

MultiJet (24459.90 : [13.31%])
ee (13056.00 : [7.10%])→Z

Top (4292.44 : [2.34%])
 (4168.83 : [2.27%])ντ→W

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (27.71 : [0.02%])νµ→W
 (4.23 : [0.00%])µµ→Z

Stat. Uncert.
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Data (149667.00 : [100.00%])
 (110752.38 : [74.00%])νe→W

MultiJet (27100.66 : [18.11%])
ee (9271.67 : [6.19%])→Z

Top (3218.32 : [2.15%])
 (2896.15 : [1.94%])ντ→W

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (16.74 : [0.01%])νµ→W
 (2.18 : [0.00%])µµ→Z

Stat. Uncert.

Data (149667.00 : [100.00%])
 (110752.38 : [74.00%])νe→W

MultiJet (27100.66 : [18.11%])
ee (9271.67 : [6.19%])→Z

Top (3218.32 : [2.15%])
 (2896.15 : [1.94%])ντ→W

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (16.74 : [0.01%])νµ→W
 (2.18 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

/dof = 1574.14/92χ

Data (149667.00 : [100.00%])
 (110752.38 : [74.00%])νe→W

MultiJet (27100.66 : [18.11%])
ee (9271.67 : [6.19%])→Z

Top (3218.32 : [2.15%])
 (2896.15 : [1.94%])ντ→W

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (16.74 : [0.01%])νµ→W
 (2.18 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

/dof = 1574.14/92χ

Data (149667.00 : [100.00%])
 (110752.38 : [74.00%])νe→W

MultiJet (27100.66 : [18.11%])
ee (9271.67 : [6.19%])→Z

Top (3218.32 : [2.15%])
 (2896.15 : [1.94%])ντ→W

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (16.74 : [0.01%])νµ→W
 (2.18 : [0.00%])µµ→Z

Stat. Uncert.
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Data (107311.00 : [100.00%])
 (79528.94 : [74.11%])νe→W

MultiJet (27962.53 : [26.06%])
ee (6239.96 : [5.81%])→Z

Top (1882.00 : [1.75%])
 (1824.84 : [1.70%])ντ→W

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (11.98 : [0.01%])νµ→W
 (2.45 : [0.00%])µµ→Z

Stat. Uncert.

Data (107311.00 : [100.00%])
 (79528.94 : [74.11%])νe→W

MultiJet (27962.53 : [26.06%])
ee (6239.96 : [5.81%])→Z

Top (1882.00 : [1.75%])
 (1824.84 : [1.70%])ντ→W

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (11.98 : [0.01%])νµ→W
 (2.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

/dof = 2844.66/92χ

Data (107311.00 : [100.00%])
 (79528.94 : [74.11%])νe→W

MultiJet (27962.53 : [26.06%])
ee (6239.96 : [5.81%])→Z

Top (1882.00 : [1.75%])
 (1824.84 : [1.70%])ντ→W

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (11.98 : [0.01%])νµ→W
 (2.45 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

/dof = 2844.66/92χ

Data (107311.00 : [100.00%])
 (79528.94 : [74.11%])νe→W

MultiJet (27962.53 : [26.06%])
ee (6239.96 : [5.81%])→Z

Top (1882.00 : [1.75%])
 (1824.84 : [1.70%])ντ→W

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (11.98 : [0.01%])νµ→W
 (2.45 : [0.00%])µµ→Z

Stat. Uncert.

1− 0 1 2 3 4
 [Rotation]reco

CSθcos

0.8

1

1.2

D
at

a 
/ M

od
el

210

310

410

510

6100.
25

 / 
Ev

en
ts

Data (142173.00 : [100.00%])
 (72175.84 : [50.77%])νe→W

MultiJet (40670.87 : [28.61%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
Top (1143.95 : [0.80%])

 (1006.91 : [0.71%])ττ→Z
Diboson (122.03 : [0.09%])

 (33.40 : [0.02%])νµ→W
 (6.32 : [0.00%])µµ→Z

Stat. Uncert.

Data (142173.00 : [100.00%])
 (72175.84 : [50.77%])νe→W

MultiJet (40670.87 : [28.61%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
Top (1143.95 : [0.80%])

 (1006.91 : [0.71%])ττ→Z
Diboson (122.03 : [0.09%])

 (33.40 : [0.02%])νµ→W
 (6.32 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

/dof = 763.78/92χ

Data (142173.00 : [100.00%])
 (72175.84 : [50.77%])νe→W

MultiJet (40670.87 : [28.61%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
Top (1143.95 : [0.80%])

 (1006.91 : [0.71%])ττ→Z
Diboson (122.03 : [0.09%])

 (33.40 : [0.02%])νµ→W
 (6.32 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

/dof = 763.78/92χ

Data (142173.00 : [100.00%])
 (72175.84 : [50.77%])νe→W

MultiJet (40670.87 : [28.61%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
Top (1143.95 : [0.80%])

 (1006.91 : [0.71%])ττ→Z
Diboson (122.03 : [0.09%])

 (33.40 : [0.02%])νµ→W
 (6.32 : [0.00%])µµ→Z

Stat. Uncert.

Calculate MJ yield and shape individually for each |Y | region
Splitting in 3 |Y | bins shows positive e↵ect, but not able to cope with
cos ✓reco

CS
vs |Y | dependency e↵ectively
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MJ from 3 independent |Y | bins: cos ✓reco
CS

and �reco

CS
as function of |Y | bins
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Note

cos ✓reco
CS

MJ template shape depends on |Y |

Same behaviour in the muon channel
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Impact of |Y | binning on sys. uncertainty for W � ! e�⌫

W
� ! e

�⌫ Signal region Central |Y | < 0.8 Middle 0.8 < |Y | < 2.0 Forward |Y | > 2.0

Total Number of MJ bkg 213593 66379 85483 68633

Luminosity and cross section 774 (0.36%) 234 (0.35%) 332 (0.39%) 172 (0.25%)

Intersection point 37474 (17.54%) 13077 (19.7%) 19137 (22.39%) 14634 (21.32%)

Extrapolation target 1109 (0.52%) 457 (0.69%) 798 (0.93%) 1260 (1.84%)

Choice of hists 12492 (5.85%) 4359 (6.57%) 6379 (7.46%) 4878 (7.11%)

Isolation correction N/A N/A N/A N/A

Correlated Uncertainty 39542 (18.5%) 13079 (19.7%) 20191 (23.6%) 15478 (22.5%)

Data Stat. 1546 (0.72%) 770 (1.16%) 984 (1.15%) 1071 (1.56%)

MC Stat. 2120 (1%) 1039 (1.57%) 1257 (1.47%) 1779 (2.59%)

Shape Correction 3236 (1.52%) 1017 (1.53%) 1785 (2.09%) 1031 (1.5%)

Uncorrelated Uncertainty 4166 (1.95%) 1645 (2.48%) 2394 (2.8%) 2318 (3.38%)

Preliminary MJ uncertainty estimation
I have to sync MJ unc. calculation with W precision analyses
I TODO: no sys. unc. for isolation correction included.

Daniil Ponomarenko (NRNU MEPhI, Radboud University) W-Ai measurements November 12, 2021 18 / 39



Conclusions
Control 1D plots (uT and |Y |) shows Data/Bkg disagreement:

I For high uT due to problems with uT reweighing in electrons and muons
I For high |Y | bins underestimate MJ background yield in electrons channel only

For 2D MJ template some bins are negative. This happens for regions where MJ close to 0.
I set all negative bins to 0

MJ templates for cos ✓recoCS depends on Y and uT :
I Same behaviour for electron and muon channels
I Calculating MJ cos ✓reco

CS
individually for 3 |Y | bins doesn’t solve an issue for electrons, but

might be an option for muons
F Could be this is e↵ect of Data/MC disagreement for electrons for �CS and cos ✓CS in SR

I Might consider building acceptance functions to calculate MJ templates for each uT and |Y |
bin using MJ 2D template from signal regions

Preliminary 2D templates are available on /eos for electron and muons channels (3 Y bins):
I Electrons /eos/home-d/dponomar/Storage/Science/Wai/results/v20210713ptrw ruth/WS

I Muons /eos/home-d/dponomar/Storage/Science/Wai/results/v20210906ptrw ruth/WS

I Summary for muon channel is in the backup slides
W� ! e�⌫ in the SR: 213593 ± 18.5% (corr) ± 1.95% (uncorr)

W� ! µ�⌫ in the SR: 118754 ± 9.49% (corr) ± 1.31% (uncorr)
Daniil Ponomarenko (NRNU MEPhI, Radboud University) W-Ai measurements November 12, 2021 19 / 39
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Thanks for attention!
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Why low-µ data?

3019.01.2022 Daniil Ponomarenko (Nikhef & MEPhI)



Data and MC samples for low <mu> analysis

31

Channel Samples

Wmu mc16_13TeV.361101.PowhegPythia8EvtGen_AZNLOCTEQ6L1_Wplusmunu
mc16_13TeV.361104.PowhegPythia8EvtGen_AZNLOCTEQ6L1_Wminusmunu

We mc16_13TeV.361100.PowhegPythia8EvtGen_AZNLOCTEQ6L1_Wplusenu
mc16_13TeV.361103.PowhegPythia8EvtGen_AZNLOCTEQ6L1_Wminusenu

Wtau mc16_13TeV.361102.PowhegPythia8EvtGen_AZNLOCTEQ6L1_Wplustaunu
mc16_13TeV.361105.PowhegPythia8EvtGen_AZNLOCTEQ6L1_Wminustaunu

Zee mc16_13TeV.361106.PowhegPythia8EvtGen_AZNLOCTEQ6L1_Zee

Zmm mc16_13TeV.361107.PowhegPythia8EvtGen_AZNLOCTEQ6L1_Zmumu

Ztt mc16_13TeV.361108.PowhegPythia8EvtGen_AZNLOCTEQ6L1_Ztautau

DiBoson mc16_13TeV.363356.Sherpa_221_NNPDF30NNLO_ZqqZll
mc16_13TeV.363358.Sherpa_221_NNPDF30NNLO_WqqZll
mc16_13TeV.363359.Sherpa_221_NNPDF30NNLO_WpqqWmlv
mc16_13TeV.363360.Sherpa_221_NNPDF30NNLO_WplvWmqq
mc16_13TeV.363489.Sherpa_221_NNPDF30NNLO_WlvZqq
mc16_13TeV.364250.Sherpa_222_NNPDF30NNLO_llll
mc16_13TeV.364253.Sherpa_222_NNPDF30NNLO_lllv
mc16_13TeV.364254.Sherpa_222_NNPDF30NNLO_llvv
mc16_13TeV.364255.Sherpa_222_NNPDF30NNLO_lvvv      

Top mc16_13TeV.410013.PowhegPythiaEvtGen_P2012_Wt_inclusive_top
mc16_13TeV.410014.PowhegPythiaEvtGen_P2012_Wt_inclusive_antitop
mc16_13TeV.410642.PhPy8EG_A14_tchan_lept_top
mc16_13TeV.410643.PhPy8EG_A14_tchan_lept_antitop
mc16_13TeV.410644.PowhegPythia8EvtGen_A14_singletop_schan_lept_top
mc16_13TeV.410645.PowhegPythia8EvtGen_A14_singletop_schan_lept_antitop
mc16_13TeV.410470.PhPy8EG_A14_ttbar_hdamp258p75_nonallhad
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The Colins-Soper Rest Frame
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from Ruth Jacobs @ status reportImproving our sensitivity

A

B

C

https://indico.cern.ch/event/980567/contributions/4130597/attachments/2154498/3633700/201202_WAiupdate_WZmeet_final.pdf
https://indico.cern.ch/event/367442/contributions/868167/attachments/730549/1002372/Mw_topical_230215.pdf
https://arxiv.org/pdf/1005.3196.pdf
https://indico.cern.ch/event/900815/


MJ Introduction
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◦ Algorithm is same as in ATL-COM-PHYS-2019-076
◦ MJ Background Estimation consists of 2 parts:

◦ The shape of MJ background 
◦ The total number of MJ background 

◦ A data-driven method
◦ Reverse two independent cuts and 3 control region (CR)

!!"#
!!"$

= !%"
&'(

!!")
◦ Here we can do the calculation bin-by-bin and get both 

the shape and the total number of MJ background
◦ We can take other BKG into the consideration, so we 

have

! = !!"#*+,+"!!"#-.&'(

!!"$*+,+ "!!"$-.&'( = !%"
/0 &'(

!!")*+,+"!!")-.&'(

Talk by Chen Wang

SR
Vars: !! and "" (#")

Exactly 1 lepton with: "">20, 
tightID, isoMedium

$"#$%%>25
#">50

ptvarcone20/pt < 0.1

MJ_template (CR2)
Vars: "" , #", $"#$%% , !&

Exactly 1 lepton with: "">20,, 
tightID&!isoMedium

$"#$%%>25
#">50

ptvarcone20/pt > 0.1 && sliced

FR (CR3)
Vars: "" , #", $"#$%% , !&

Exactly 1 lepton with: "">20, 
tightID, isoMedium

$"#$%%>0
#">0

ptvarcone20/pt < 0.1

CR1
Vars: "" , #", $"#$%% , !&

Exactly 1 lepton with: "">20, 
tightID&! isoMedium

$"#$%%>0
#">0

ptvarcone20/pt > 0.1 && sliced

Isolation axis
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https://cds.cern.ch/record/2657146/files/ATL-COM-PHYS-2019-076.pdf
https://indico.cern.ch/event/969042/contributions/4078529/attachments/2130362/3587563/WasymmetryUpdate.pdf


MJ: low <mu> analysis strategy
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! = !!"#*+,+"!!"#-.&'(

!!"$*+,+ "!!"$-.&'( = !%"
/0 &'(

!!")*+,+"!!")-.&'(

◦ Strategy
◦ For FR and CR1, both ## and $#$%&& cuts are removed

◦ Great point from Daniel, why not orthogonal?!
◦ Additional %# cut for CR1 and FR to suppress jet activity

◦ !1 < [15,20,30,10000]
◦ Choose 8 different slices of CR, with different isolation 

region
◦ [0.1,0.15,0.2,0.25, 0.3,0.35,0.5]

◦ A scaling parameter is used instead of the direct 
calculation to get the parameter T
◦ "234565 = ⍺ "2378 9:; + T ("<3=4565 - "<3=78 9:;)

◦ ⍺ is also a parameter in the fitting, but it should be close 
to 1 within the uncertainty

◦ Extrapolate ''()* +,- = T ('.(/0121 − '.(/34+,-) by a linear 
relationship to 0

Talk by Chen Wang

SR
Vars: !! and "" (#")

Exactly 1 lepton with: "">20, 
tightID, isoMedium

$"#$%%>25
#">50

ptvarcone20/pt < 0.1

MJ_template (CR2)
Vars: "" , #", $"#$%% , !&

Exactly 1 lepton with: "">20,, 
tightID&!isoMedium

$"#$%%>25
#">50

ptvarcone20/pt > 0.1 && sliced

FR (CR3)
Vars: "" , #", $"#$%% , !&

Exactly 1 lepton with: "">20, 
tightID, isoMedium

$"#$%%>0
#">0

ptvarcone20/pt < 0.1

CR1
Vars: "" , #", $"#$%% , !&

Exactly 1 lepton with: "">20, 
tightID&! isoMedium

$"#$%%>0
#">0

ptvarcone20/pt > 0.1 && sliced

Isolation axis
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Data: N = 1421260.0
: N = 25857.2, f = 2.0%tW
: N = 1186618.6, f = 90.6%µW

: N = 44817.1, f = 3.4%µZ
: N = 4013.8, f = 0.3%tZ

Top: N = 1763.3, f = 0.1%
Diboson: N = 424.5, f = 0.0%
QCD: N = 46296.3, f = 3.5%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
(W)>50 GeVT>25 GeV & Mmiss

TE

Data: N = 1421260.0
: N = 25857.2, f = 2.0%tW
: N = 1186618.6, f = 90.6%µW

: N = 44817.1, f = 3.4%µZ
: N = 4013.8, f = 0.3%tZ

Top: N = 1763.3, f = 0.1%
Diboson: N = 424.5, f = 0.0%
QCD: N = 46296.3, f = 3.5%
Stat. Uncert.
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Data: N = 1421260.0
: N = 25798.9, f = 1.8%, SF = 0.998 +/- 0.023tW
: N = 1183943.6, f = 83.1%, SF = 0.998 +/- 0.023µW

: N = 44716.0, f = 3.1%, SF = 0.998 +/- 0.023µZ
: N = 4004.7, f = 0.3%, SF = 0.998 +/- 0.023tZ

Top: N = 1759.4, f = 0.1%, SF = 0.998 +/- 0.023
Diboson: N = 423.6, f = 0.0%, SF = 0.998 +/- 0.023
QCD: N = 163638.5, f = 11.5%, SF = 3.535 +/- 0.021
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
(W)>50 GeVT>25 GeV & Mmiss

TE
 = 1.82/NDoF2c

Data: N = 1421260.0
: N = 25798.9, f = 1.8%, SF = 0.998 +/- 0.023tW
: N = 1183943.6, f = 83.1%, SF = 0.998 +/- 0.023µW

: N = 44716.0, f = 3.1%, SF = 0.998 +/- 0.023µZ
: N = 4004.7, f = 0.3%, SF = 0.998 +/- 0.023tZ

Top: N = 1759.4, f = 0.1%, SF = 0.998 +/- 0.023
Diboson: N = 423.6, f = 0.0%, SF = 0.998 +/- 0.023
QCD: N = 163638.5, f = 11.5%, SF = 3.535 +/- 0.021
Stat. Uncert.
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Data: N = 50295.0
QCD: N = 46296.3, f = 92.0%
EW MC FR2: N = 3998.7, f = 8.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.15
T

 ptvarcone20/p
0

Isolation: 0.1 < lep
Relaxed cuts:

(W)>50 GeVT>25 GeV & Mmiss
TE

Data: N = 50295.0
QCD: N = 46296.3, f = 92.0%
EW MC FR2: N = 3998.7, f = 8.0%
Stat. Uncert.
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Data: N = 1235217.0
: N = 18219.1, f = 1.5%tW
: N = 1147940.1, f = 93.9%µW

: N = 34984.6, f = 2.9%µZ
: N = 1163.3, f = 0.1%tZ

Top: N = 8864.8, f = 0.7%
Diboson: N = 718.7, f = 0.1%
QCD: N = 11179.2, f = 0.9%, SF = 3.535 +/- 0.021
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Data: N = 1235217.0
: N = 18219.1, f = 1.5%tW
: N = 1147940.1, f = 93.9%µW

: N = 34984.6, f = 2.9%µZ
: N = 1163.3, f = 0.1%tZ

Top: N = 8864.8, f = 0.7%
Diboson: N = 718.7, f = 0.1%
QCD: N = 11179.2, f = 0.9%, SF = 3.535 +/- 0.021
Stat. Uncert.
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Data: N = 7031.0
: N = 2.6, f = 0.1%tZ
: N = 112.1, f = 2.9%µZ
: N = 61.6, f = 1.6%tW
: N = 3615.8, f = 93.5%µW

Top: N = 74.7, f = 1.9%
Diboson: N = 1.3, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.15
T

 ptvarcone20/p
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Isolation: 0.1 < lep

Data: N = 7031.0
: N = 2.6, f = 0.1%tZ
: N = 112.1, f = 2.9%µZ
: N = 61.6, f = 1.6%tW
: N = 3615.8, f = 93.5%µW

Top: N = 74.7, f = 1.9%
Diboson: N = 1.3, f = 0.0%
Stat. Uncert.
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Data: N = 7031.0
QCD: N = 3162.8, f = 45.0%
EW MC MJ: N = 3868.2, f = 55.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.15
T

 ptvarcone20/p
0

Isolation: 0.1 < lep

Data: N = 7031.0
QCD: N = 3162.8, f = 45.0%
EW MC MJ: N = 3868.2, f = 55.0%
Stat. Uncert.

MJ strategy: example

36

SR
MJ_temp

(CR2)
CR2

EWK composition

CR1FR (CR3)
FR (CR3)
Before 
normalization

shape

T

◦ Choose 6 different slices of 
CR, with different isolation 
region
◦ [0.1,0.15,0.2,0.25, 0.3,0.35,0.4]

◦ Make 32 iso slice scans:
◦ 4 MJ discriminant variables:

◦ !" , #", MET, $%
◦ Additional 5! cut for CR1 and FR 

to suppress jet activity
◦ &! < [15,20,30,10000]
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MJ fit with mj_lepmet_mt
MJ fit with lepmet_dphi
MJ fit with mj_met_reco_et
MJ fit with mj_lep_0_pt

 Work in ProgressATLAS
Relaxed met_reco_et__M_T-FR

MJ fit with mj_lepmet_mt
MJ fit with lepmet_dphi
MJ fit with mj_met_reco_et
MJ fit with mj_lep_0_pt

W->nuMu+
uT<30 GeV
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Constrained &" variables [SR]
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◦ No difference
◦ Same for muons: see backup 
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Constrained ∆( variables [SR]
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◦ Almost no difference

0 0.5 1 1.5 2 2.5 3
-MET)

0
 (lepf D

0.8

1

1.2

D
at

a 
/ M

od
el

410

510

610

710

0.
19

7
 / 

Ev
en

ts

Data (1254042.00 : [100.00%])
 (856544.16 : [68.30%])ne®W

ee (76801.51 : [6.12%])®Z
Top (33310.08 : [2.66%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2171.74 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.46 : [0.00%])µµ®Z
Stat. Uncert.

Data (1254042.00 : [100.00%])
 (856544.16 : [68.30%])ne®W

ee (76801.51 : [6.12%])®Z
Top (33310.08 : [2.66%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2171.74 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.46 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1254042.00 : [100.00%])
 (856544.16 : [68.30%])ne®W

ee (76801.51 : [6.12%])®Z
Top (33310.08 : [2.66%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2171.74 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.46 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1254042.00 : [100.00%])
 (856544.16 : [68.30%])ne®W

ee (76801.51 : [6.12%])®Z
Top (33310.08 : [2.66%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2171.74 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.46 : [0.00%])µµ®Z
Stat. Uncert.

0 0.5 1 1.5 2 2.5 3
-MET) [Rotation]

0
 (lepf D

0.8

1

1.2

D
at

a 
/ M

od
el

410

510

610

710

0.
19

7
 / 

Ev
en

ts

Data (1254042.00 : [100.00%])
 (856544.16 : [68.30%])ne®W

ee (76801.51 : [6.12%])®Z
Top (33310.08 : [2.66%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2171.74 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.46 : [0.00%])µµ®Z
Stat. Uncert.
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Top (33310.08 : [2.66%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2171.74 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.46 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1254042.00 : [100.00%])
 (856544.16 : [68.30%])ne®W

ee (76801.51 : [6.12%])®Z
Top (33310.08 : [2.66%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2171.74 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.46 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1254042.00 : [100.00%])
 (856544.16 : [68.30%])ne®W

ee (76801.51 : [6.12%])®Z
Top (33310.08 : [2.66%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2171.74 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.46 : [0.00%])µµ®Z
Stat. Uncert.
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Data (1254042.00 : [100.00%])
 (856544.16 : [68.30%])ne®W

ee (76801.51 : [6.12%])®Z
Top (33310.08 : [2.66%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2171.74 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.46 : [0.00%])µµ®Z
Stat. Uncert.

Data (1254042.00 : [100.00%])
 (856544.16 : [68.30%])ne®W

ee (76801.51 : [6.12%])®Z
Top (33310.08 : [2.66%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2171.74 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.46 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1254042.00 : [100.00%])
 (856544.16 : [68.30%])ne®W

ee (76801.51 : [6.12%])®Z
Top (33310.08 : [2.66%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2171.74 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.46 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1254042.00 : [100.00%])
 (856544.16 : [68.30%])ne®W

ee (76801.51 : [6.12%])®Z
Top (33310.08 : [2.66%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2171.74 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.46 : [0.00%])µµ®Z
Stat. Uncert.
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◦ Seems to be legit
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Data (1249400.00 : [100.00%])
 (854702.79 : [68.41%])ne®W

ee (76781.98 : [6.15%])®Z
Top (29124.67 : [2.33%])

 (25391.38 : [2.03%])nt®W
 (6487.47 : [0.52%])tt®Z

Diboson (2046.39 : [0.16%])
 (121.11 : [0.01%])nµ®W

 (23.94 : [0.00%])µµ®Z
Stat. Uncert.

Data (1249400.00 : [100.00%])
 (854702.79 : [68.41%])ne®W

ee (76781.98 : [6.15%])®Z
Top (29124.67 : [2.33%])

 (25391.38 : [2.03%])nt®W
 (6487.47 : [0.52%])tt®Z

Diboson (2046.39 : [0.16%])
 (121.11 : [0.01%])nµ®W

 (23.94 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1249400.00 : [100.00%])
 (854702.79 : [68.41%])ne®W

ee (76781.98 : [6.15%])®Z
Top (29124.67 : [2.33%])

 (25391.38 : [2.03%])nt®W
 (6487.47 : [0.52%])tt®Z

Diboson (2046.39 : [0.16%])
 (121.11 : [0.01%])nµ®W

 (23.94 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1249400.00 : [100.00%])
 (854702.79 : [68.41%])ne®W

ee (76781.98 : [6.15%])®Z
Top (29124.67 : [2.33%])

 (25391.38 : [2.03%])nt®W
 (6487.47 : [0.52%])tt®Z

Diboson (2046.39 : [0.16%])
 (121.11 : [0.01%])nµ®W

 (23.94 : [0.00%])µµ®Z
Stat. Uncert.
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Data (1251026.00 : [100.00%])
 (855313.72 : [68.37%])ne®W

ee (76800.11 : [6.14%])®Z
Top (30784.49 : [2.46%])

 (25402.26 : [2.03%])nt®W
 (6489.59 : [0.52%])tt®Z

Diboson (2093.66 : [0.17%])
 (123.22 : [0.01%])nµ®W

 (24.18 : [0.00%])µµ®Z
Stat. Uncert.

Data (1251026.00 : [100.00%])
 (855313.72 : [68.37%])ne®W

ee (76800.11 : [6.14%])®Z
Top (30784.49 : [2.46%])

 (25402.26 : [2.03%])nt®W
 (6489.59 : [0.52%])tt®Z

Diboson (2093.66 : [0.17%])
 (123.22 : [0.01%])nµ®W

 (24.18 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1251026.00 : [100.00%])
 (855313.72 : [68.37%])ne®W

ee (76800.11 : [6.14%])®Z
Top (30784.49 : [2.46%])

 (25402.26 : [2.03%])nt®W
 (6489.59 : [0.52%])tt®Z

Diboson (2093.66 : [0.17%])
 (123.22 : [0.01%])nµ®W

 (24.18 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1251026.00 : [100.00%])
 (855313.72 : [68.37%])ne®W

ee (76800.11 : [6.14%])®Z
Top (30784.49 : [2.46%])

 (25402.26 : [2.03%])nt®W
 (6489.59 : [0.52%])tt®Z

Diboson (2093.66 : [0.17%])
 (123.22 : [0.01%])nµ®W

 (24.18 : [0.00%])µµ®Z
Stat. Uncert.
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Data (1251184.00 : [100.00%])
 (855334.49 : [68.36%])ne®W

ee (76799.86 : [6.14%])®Z
Top (31064.96 : [2.48%])

 (25402.95 : [2.03%])nt®W
 (6489.91 : [0.52%])tt®Z

Diboson (2100.78 : [0.17%])
 (122.94 : [0.01%])nµ®W

 (24.14 : [0.00%])µµ®Z
Stat. Uncert.

Data (1251184.00 : [100.00%])
 (855334.49 : [68.36%])ne®W

ee (76799.86 : [6.14%])®Z
Top (31064.96 : [2.48%])

 (25402.95 : [2.03%])nt®W
 (6489.91 : [0.52%])tt®Z

Diboson (2100.78 : [0.17%])
 (122.94 : [0.01%])nµ®W

 (24.14 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1251184.00 : [100.00%])
 (855334.49 : [68.36%])ne®W

ee (76799.86 : [6.14%])®Z
Top (31064.96 : [2.48%])

 (25402.95 : [2.03%])nt®W
 (6489.91 : [0.52%])tt®Z

Diboson (2100.78 : [0.17%])
 (122.94 : [0.01%])nµ®W

 (24.14 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1251184.00 : [100.00%])
 (855334.49 : [68.36%])ne®W

ee (76799.86 : [6.14%])®Z
Top (31064.96 : [2.48%])

 (25402.95 : [2.03%])nt®W
 (6489.91 : [0.52%])tt®Z

Diboson (2100.78 : [0.17%])
 (122.94 : [0.01%])nµ®W

 (24.14 : [0.00%])µµ®Z
Stat. Uncert.
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Constrained *" variables [SR]

40

◦ Is it expected?
◦ Should we limit MJ fit region to [0, 82]?

◦ For this presentation keep [0, 120]
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Data (1242653.00 : [100.00%])
 (849666.42 : [68.38%])ne®W

ee (76330.95 : [6.14%])®Z
Top (29135.32 : [2.34%])

 (25560.99 : [2.06%])nt®W
 (6514.24 : [0.52%])tt®Z

Diboson (1957.48 : [0.16%])
 (120.68 : [0.01%])nµ®W

 (23.77 : [0.00%])µµ®Z
Stat. Uncert.

Data (1242653.00 : [100.00%])
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ee (76330.95 : [6.14%])®Z
Top (29135.32 : [2.34%])
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 (6514.24 : [0.52%])tt®Z

Diboson (1957.48 : [0.16%])
 (120.68 : [0.01%])nµ®W

 (23.77 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1242653.00 : [100.00%])
 (849666.42 : [68.38%])ne®W

ee (76330.95 : [6.14%])®Z
Top (29135.32 : [2.34%])

 (25560.99 : [2.06%])nt®W
 (6514.24 : [0.52%])tt®Z

Diboson (1957.48 : [0.16%])
 (120.68 : [0.01%])nµ®W

 (23.77 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1242653.00 : [100.00%])
 (849666.42 : [68.38%])ne®W

ee (76330.95 : [6.14%])®Z
Top (29135.32 : [2.34%])

 (25560.99 : [2.06%])nt®W
 (6514.24 : [0.52%])tt®Z

Diboson (1957.48 : [0.16%])
 (120.68 : [0.01%])nµ®W

 (23.77 : [0.00%])µµ®Z
Stat. Uncert.
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Data (1254005.00 : [100.00%])
 (856544.12 : [68.30%])ne®W

ee (76801.51 : [6.12%])®Z
Top (33231.24 : [2.65%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2169.76 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.41 : [0.00%])µµ®Z
Stat. Uncert.

Data (1254005.00 : [100.00%])
 (856544.12 : [68.30%])ne®W

ee (76801.51 : [6.12%])®Z
Top (33231.24 : [2.65%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2169.76 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.41 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1254005.00 : [100.00%])
 (856544.12 : [68.30%])ne®W

ee (76801.51 : [6.12%])®Z
Top (33231.24 : [2.65%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2169.76 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.41 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1254005.00 : [100.00%])
 (856544.12 : [68.30%])ne®W

ee (76801.51 : [6.12%])®Z
Top (33231.24 : [2.65%])

 (25632.58 : [2.04%])nt®W
 (6528.07 : [0.52%])tt®Z

Diboson (2169.76 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.41 : [0.00%])µµ®Z
Stat. Uncert.
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Data (1252944.00 : [100.00%])
 (855966.11 : [68.32%])ne®W

ee (76782.04 : [6.13%])®Z
Top (32833.39 : [2.62%])

 (25630.70 : [2.05%])nt®W
 (6527.41 : [0.52%])tt®Z

Diboson (2153.33 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.35 : [0.00%])µµ®Z
Stat. Uncert.

Data (1252944.00 : [100.00%])
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Top (32833.39 : [2.62%])
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 (6527.41 : [0.52%])tt®Z

Diboson (2153.33 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.35 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1252944.00 : [100.00%])
 (855966.11 : [68.32%])ne®W

ee (76782.04 : [6.13%])®Z
Top (32833.39 : [2.62%])

 (25630.70 : [2.05%])nt®W
 (6527.41 : [0.52%])tt®Z

Diboson (2153.33 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.35 : [0.00%])µµ®Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
n-e®SR, W

Data (1252944.00 : [100.00%])
 (855966.11 : [68.32%])ne®W

ee (76782.04 : [6.13%])®Z
Top (32833.39 : [2.62%])

 (25630.70 : [2.05%])nt®W
 (6527.41 : [0.52%])tt®Z

Diboson (2153.33 : [0.17%])
 (125.34 : [0.01%])nµ®W

 (24.35 : [0.00%])µµ®Z
Stat. Uncert.
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Isolation ptvarcone20/pt slices for W � ! e�⌫: leading lepton pT

0.1 ! 0.15
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Data: N = 18317.0
Ze: N = 77.9, f = 0.4%

: N = 10.3, f = 0.1%τZ
: N = 0.1, f = 0.0%µZ
: N = 949.6, f = 5.2%eW
: N = 50.1, f = 0.3%τW
: N = 0.9, f = 0.0%µW

Top: N = 39.7, f = 0.2%
Diboson: N = 2.6, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.15 & topoetcone20/pt < 0.05
T

Isolation: 0.1 < ptvarcone20/p

Data: N = 18317.0
Ze: N = 77.9, f = 0.4%

: N = 10.3, f = 0.1%τZ
: N = 0.1, f = 0.0%µZ
: N = 949.6, f = 5.2%eW
: N = 50.1, f = 0.3%τW
: N = 0.9, f = 0.0%µW

Top: N = 39.7, f = 0.2%
Diboson: N = 2.6, f = 0.0%
Stat. Uncert.
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Data: N = 995206.0
: N = 684142.7, f = 68.7%, SF = 1.000 +/- 0.000eW
: N = 23448.0, f = 2.4%, SF = 1.000 +/- 0.000τW
: N = 103.7, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 54539.4, f = 5.5%, SF = 1.000 +/- 0.000
: N = 19.3, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 5896.3, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 11461.4, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 933.0, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 180043.4, f = 18.1%, T = 10.476 +/- 0.057
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.64/NDoF2χ

Data: N = 995206.0
: N = 684142.7, f = 68.7%, SF = 1.000 +/- 0.000eW
: N = 23448.0, f = 2.4%, SF = 1.000 +/- 0.000τW
: N = 103.7, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 54539.4, f = 5.5%, SF = 1.000 +/- 0.000
: N = 19.3, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 5896.3, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 11461.4, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 933.0, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 180043.4, f = 18.1%, T = 10.476 +/- 0.057
Stat. Uncert.
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Data: N = 6656.0
Ze: N = 6.5, f = 0.1%

: N = 0.8, f = 0.0%τZ
: N = 0.0, f = 0.0%µZ
: N = 68.1, f = 1.0%eW
: N = 0.2, f = 0.0%τW
: N = 0.9, f = 0.0%µW

Top: N = 4.8, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.25 & topoetcone20/pt < 0.05
T

Isolation: 0.2 < ptvarcone20/p

Data: N = 6656.0
Ze: N = 6.5, f = 0.1%

: N = 0.8, f = 0.0%τZ
: N = 0.0, f = 0.0%µZ
: N = 68.1, f = 1.0%eW
: N = 0.2, f = 0.0%τW
: N = 0.9, f = 0.0%µW

Top: N = 4.8, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 995206.0
: N = 684142.7, f = 68.7%, SF = 1.000 +/- 0.000eW
: N = 23448.0, f = 2.4%, SF = 1.000 +/- 0.000τW
: N = 103.7, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 54539.4, f = 5.5%, SF = 1.000 +/- 0.000
: N = 19.3, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 5896.3, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 11461.4, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 933.0, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 167043.8, f = 16.8%, T = 25.407 +/- 0.138
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.91/NDoF2χ

Data: N = 995206.0
: N = 684142.7, f = 68.7%, SF = 1.000 +/- 0.000eW
: N = 23448.0, f = 2.4%, SF = 1.000 +/- 0.000τW
: N = 103.7, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 54539.4, f = 5.5%, SF = 1.000 +/- 0.000
: N = 19.3, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 5896.3, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 11461.4, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 933.0, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 167043.8, f = 16.8%, T = 25.407 +/- 0.138
Stat. Uncert.
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Data: N = 2227.0
Ze: N = 1.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 0.2, f = 0.0%µZ
: N = 16.5, f = 0.7%eW
: N = 0.0, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 1.5, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.35 & topoetcone20/pt < 0.05
T

Isolation: 0.3 < ptvarcone20/p

Data: N = 2227.0
Ze: N = 1.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 0.2, f = 0.0%µZ
: N = 16.5, f = 0.7%eW
: N = 0.0, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 1.5, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 995206.0
: N = 684142.7, f = 68.7%, SF = 1.000 +/- 0.000eW
: N = 23448.0, f = 2.4%, SF = 1.000 +/- 0.000τW
: N = 103.7, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 54539.4, f = 5.5%, SF = 1.000 +/- 0.000
: N = 19.3, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 5896.3, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 11461.4, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 933.0, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 154411.6, f = 15.5%, T = 69.945 +/- 0.381
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 4.02/NDoF2χ

Data: N = 995206.0
: N = 684142.7, f = 68.7%, SF = 1.000 +/- 0.000eW
: N = 23448.0, f = 2.4%, SF = 1.000 +/- 0.000τW
: N = 103.7, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 54539.4, f = 5.5%, SF = 1.000 +/- 0.000
: N = 19.3, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 5896.3, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 11461.4, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 933.0, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 154411.6, f = 15.5%, T = 69.945 +/- 0.381
Stat. Uncert.
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Data: N = 761.0
Ze: N = 0.5, f = 0.1%

: N = 0.0, f = 0.0%τZ
: N = 0.1, f = 0.0%µZ
: N = 6.2, f = 0.8%eW
: N = 0.0, f = 0.0%τW
: N = 2.1, f = 0.3%µW

Top: N = 0.9, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.45 & topoetcone20/pt < 0.05
T

Isolation: 0.4 < ptvarcone20/p

Data: N = 761.0
Ze: N = 0.5, f = 0.1%

: N = 0.0, f = 0.0%τZ
: N = 0.1, f = 0.0%µZ
: N = 6.2, f = 0.8%eW
: N = 0.0, f = 0.0%τW
: N = 2.1, f = 0.3%µW

Top: N = 0.9, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 995206.0
: N = 684142.7, f = 68.7%, SF = 1.000 +/- 0.000eW
: N = 23448.0, f = 2.4%, SF = 1.000 +/- 0.000τW
: N = 103.7, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 54539.4, f = 5.5%, SF = 1.000 +/- 0.000
: N = 19.3, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 5896.3, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 11461.4, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 933.0, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 139547.3, f = 14.0%, T = 185.769 +/- 1.029
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 6.46/NDoF2χ

Data: N = 995206.0
: N = 684142.7, f = 68.7%, SF = 1.000 +/- 0.000eW
: N = 23448.0, f = 2.4%, SF = 1.000 +/- 0.000τW
: N = 103.7, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 54539.4, f = 5.5%, SF = 1.000 +/- 0.000
: N = 19.3, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 5896.3, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 11461.4, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 933.0, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 139547.3, f = 14.0%, T = 185.769 +/- 1.029
Stat. Uncert.
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Isolation ptvarcone20/pt slices for W � ! e�⌫: |��(`�MET )|
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Data: N = 19097.0
Ze: N = 85.6, f = 0.4%

: N = 10.3, f = 0.1%τZ
: N = 0.1, f = 0.0%µZ
: N = 1012.4, f = 5.3%eW
: N = 50.1, f = 0.3%τW
: N = 0.9, f = 0.0%µW

Top: N = 49.8, f = 0.3%
Diboson: N = 2.7, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.15 & topoetcone20/pt < 0.05
T

Isolation: 0.1 < ptvarcone20/p

Data: N = 19097.0
Ze: N = 85.6, f = 0.4%

: N = 10.3, f = 0.1%τZ
: N = 0.1, f = 0.0%µZ
: N = 1012.4, f = 5.3%eW
: N = 50.1, f = 0.3%τW
: N = 0.9, f = 0.0%µW

Top: N = 49.8, f = 0.3%
Diboson: N = 2.7, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 877877.1, f = 70.0%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 135.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78587.3, f = 6.3%, SF = 1.000 +/- 0.000
: N = 25.4, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6762.2, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 33365.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 174948.6, f = 14.0%, T = 9.782 +/- 0.069
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 4.42/NDoF2χ

Data: N = 1254042.0
: N = 877877.1, f = 70.0%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 135.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78587.3, f = 6.3%, SF = 1.000 +/- 0.000
: N = 25.4, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6762.2, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 33365.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 174948.6, f = 14.0%, T = 9.782 +/- 0.069
Stat. Uncert.
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Data: N = 6812.0
Ze: N = 7.3, f = 0.1%

: N = 0.8, f = 0.0%τZ
: N = 0.0, f = 0.0%µZ
: N = 73.9, f = 1.1%eW
: N = 0.2, f = 0.0%τW
: N = 1.1, f = 0.0%µW

Top: N = 6.8, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.25 & topoetcone20/pt < 0.05
T

Isolation: 0.2 < ptvarcone20/p

Data: N = 6812.0
Ze: N = 7.3, f = 0.1%

: N = 0.8, f = 0.0%τZ
: N = 0.0, f = 0.0%µZ
: N = 73.9, f = 1.1%eW
: N = 0.2, f = 0.0%τW
: N = 1.1, f = 0.0%µW

Top: N = 6.8, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 877877.1, f = 70.0%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 135.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78587.3, f = 6.3%, SF = 1.000 +/- 0.000
: N = 25.4, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6762.2, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 33365.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 166270.9, f = 13.3%, T = 24.736 +/- 0.176
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 5.21/NDoF2χ

Data: N = 1254042.0
: N = 877877.1, f = 70.0%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 135.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78587.3, f = 6.3%, SF = 1.000 +/- 0.000
: N = 25.4, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6762.2, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 33365.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 166270.9, f = 13.3%, T = 24.736 +/- 0.176
Stat. Uncert.
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Data: N = 2254.0
Ze: N = 1.7, f = 0.1%

: N = 0.0, f = 0.0%τZ
: N = 0.2, f = 0.0%µZ
: N = 18.2, f = 0.8%eW
: N = 0.7, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 1.7, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.35 & topoetcone20/pt < 0.05
T

Isolation: 0.3 < ptvarcone20/p

Data: N = 2254.0
Ze: N = 1.7, f = 0.1%

: N = 0.0, f = 0.0%τZ
: N = 0.2, f = 0.0%µZ
: N = 18.2, f = 0.8%eW
: N = 0.7, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 1.7, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 877877.1, f = 70.0%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 135.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78587.3, f = 6.3%, SF = 1.000 +/- 0.000
: N = 25.4, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6762.2, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 33365.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 157204.8, f = 12.5%, T = 70.453 +/- 0.510
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 7.66/NDoF2χ

Data: N = 1254042.0
: N = 877877.1, f = 70.0%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 135.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78587.3, f = 6.3%, SF = 1.000 +/- 0.000
: N = 25.4, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6762.2, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 33365.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 157204.8, f = 12.5%, T = 70.453 +/- 0.510
Stat. Uncert.
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Data: N = 765.0
Ze: N = 0.8, f = 0.1%

: N = 0.0, f = 0.0%τZ
: N = 0.1, f = 0.0%µZ
: N = 6.5, f = 0.9%eW
: N = 0.0, f = 0.0%τW
: N = 2.1, f = 0.3%µW

Top: N = 1.3, f = 0.2%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.45 & topoetcone20/pt < 0.05
T

Isolation: 0.4 < ptvarcone20/p

Data: N = 765.0
Ze: N = 0.8, f = 0.1%

: N = 0.0, f = 0.0%τZ
: N = 0.1, f = 0.0%µZ
: N = 6.5, f = 0.9%eW
: N = 0.0, f = 0.0%τW
: N = 2.1, f = 0.3%µW

Top: N = 1.3, f = 0.2%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 877877.1, f = 70.0%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 135.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78587.3, f = 6.3%, SF = 1.000 +/- 0.000
: N = 25.4, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6762.2, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 33365.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 153423.7, f = 12.2%, T = 203.444 +/- 1.522
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 10.92/NDoF2χ

Data: N = 1254042.0
: N = 877877.1, f = 70.0%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 135.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78587.3, f = 6.3%, SF = 1.000 +/- 0.000
: N = 25.4, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6762.2, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 33365.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 153423.7, f = 12.2%, T = 203.444 +/- 1.522
Stat. Uncert.
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Isolation ptvarcone20/pt slices for W � ! e�⌫: Emiss
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Data: N = 19077.0
Ze: N = 85.6, f = 0.4%

: N = 10.3, f = 0.1%τZ
: N = 0.1, f = 0.0%µZ
: N = 1005.4, f = 5.3%eW
: N = 49.3, f = 0.3%τW
: N = 0.9, f = 0.0%µW

Top: N = 39.6, f = 0.2%
Diboson: N = 2.2, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.15 & topoetcone20/pt < 0.05
T

Isolation: 0.1 < ptvarcone20/p

Data: N = 19077.0
Ze: N = 85.6, f = 0.4%

: N = 10.3, f = 0.1%τZ
: N = 0.1, f = 0.0%µZ
: N = 1005.4, f = 5.3%eW
: N = 49.3, f = 0.3%τW
: N = 0.9, f = 0.0%µW

Top: N = 39.6, f = 0.2%
Diboson: N = 2.2, f = 0.0%
Stat. Uncert.
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Data: N = 1244512.0
: N = 873298.8, f = 70.2%, SF = 1.000 +/- 0.000eW
: N = 26234.2, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 126.6, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78547.2, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.8, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6676.8, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 25942.2, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1968.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 254095.3, f = 20.4%, T = 14.208 +/- 0.041
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.85/NDoF2χ

Data: N = 1244512.0
: N = 873298.8, f = 70.2%, SF = 1.000 +/- 0.000eW
: N = 26234.2, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 126.6, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78547.2, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.8, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6676.8, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 25942.2, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1968.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 254095.3, f = 20.4%, T = 14.208 +/- 0.041
Stat. Uncert.
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Data: N = 6807.0
Ze: N = 7.3, f = 0.1%

: N = 0.8, f = 0.0%τZ
: N = 0.0, f = 0.0%µZ
: N = 73.6, f = 1.1%eW
: N = 0.2, f = 0.0%τW
: N = 1.1, f = 0.0%µW

Top: N = 6.2, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.25 & topoetcone20/pt < 0.05
T

Isolation: 0.2 < ptvarcone20/p

Data: N = 6807.0
Ze: N = 7.3, f = 0.1%

: N = 0.8, f = 0.0%τZ
: N = 0.0, f = 0.0%µZ
: N = 73.6, f = 1.1%eW
: N = 0.2, f = 0.0%τW
: N = 1.1, f = 0.0%µW

Top: N = 6.2, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1244512.0
: N = 873298.8, f = 70.2%, SF = 1.000 +/- 0.000eW
: N = 26234.2, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 126.6, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78547.2, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.8, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6676.8, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 25942.2, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1968.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 257194.6, f = 20.7%, T = 38.286 +/- 0.109
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 3.38/NDoF2χ

Data: N = 1244512.0
: N = 873298.8, f = 70.2%, SF = 1.000 +/- 0.000eW
: N = 26234.2, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 126.6, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78547.2, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.8, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6676.8, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 25942.2, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1968.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 257194.6, f = 20.7%, T = 38.286 +/- 0.109
Stat. Uncert.
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Data: N = 2251.0
Ze: N = 1.7, f = 0.1%

: N = 0.0, f = 0.0%τZ
: N = 0.2, f = 0.0%µZ
: N = 18.1, f = 0.8%eW
: N = 0.7, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 1.4, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.35 & topoetcone20/pt < 0.05
T

Isolation: 0.3 < ptvarcone20/p

Data: N = 2251.0
Ze: N = 1.7, f = 0.1%

: N = 0.0, f = 0.0%τZ
: N = 0.2, f = 0.0%µZ
: N = 18.1, f = 0.8%eW
: N = 0.7, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 1.4, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1244512.0
: N = 873298.8, f = 70.2%, SF = 1.000 +/- 0.000eW
: N = 26234.2, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 126.6, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78547.2, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.8, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6676.8, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 25942.2, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1968.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 261335.8, f = 21.0%, T = 117.255 +/- 0.337
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 5.97/NDoF2χ

Data: N = 1244512.0
: N = 873298.8, f = 70.2%, SF = 1.000 +/- 0.000eW
: N = 26234.2, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 126.6, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78547.2, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.8, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6676.8, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 25942.2, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1968.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 261335.8, f = 21.0%, T = 117.255 +/- 0.337
Stat. Uncert.
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Data: N = 765.0
Ze: N = 0.8, f = 0.1%

: N = 0.0, f = 0.0%τZ
: N = 0.1, f = 0.0%µZ
: N = 6.5, f = 0.9%eW
: N = 0.0, f = 0.0%τW
: N = 2.1, f = 0.3%µW

Top: N = 0.6, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.45 & topoetcone20/pt < 0.05
T

Isolation: 0.4 < ptvarcone20/p

Data: N = 765.0
Ze: N = 0.8, f = 0.1%

: N = 0.0, f = 0.0%τZ
: N = 0.1, f = 0.0%µZ
: N = 6.5, f = 0.9%eW
: N = 0.0, f = 0.0%τW
: N = 2.1, f = 0.3%µW

Top: N = 0.6, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1244512.0
: N = 873298.8, f = 70.2%, SF = 1.000 +/- 0.000eW
: N = 26234.2, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 126.6, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78547.2, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.8, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6676.8, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 25942.2, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1968.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 263451.7, f = 21.2%, T = 349.024 +/- 1.012
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 7.91/NDoF2χ

Data: N = 1244512.0
: N = 873298.8, f = 70.2%, SF = 1.000 +/- 0.000eW
: N = 26234.2, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 126.6, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78547.2, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.8, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6676.8, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 25942.2, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1968.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 263451.7, f = 21.2%, T = 349.024 +/- 1.012
Stat. Uncert.
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Isolation ptvarcone20/pt slices for W � ! e�⌫: mW
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Data: N = 19089.0
Ze: N = 85.5, f = 0.4%

: N = 10.3, f = 0.1%τZ
: N = 0.1, f = 0.0%µZ
: N = 1011.0, f = 5.3%eW
: N = 50.1, f = 0.3%τW
: N = 0.9, f = 0.0%µW

Top: N = 47.5, f = 0.2%
Diboson: N = 2.6, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.15 & topoetcone20/pt < 0.05
T

Isolation: 0.1 < ptvarcone20/p

Data: N = 19089.0
Ze: N = 85.5, f = 0.4%

: N = 10.3, f = 0.1%τZ
: N = 0.1, f = 0.0%µZ
: N = 1011.0, f = 5.3%eW
: N = 50.1, f = 0.3%τW
: N = 0.9, f = 0.0%µW

Top: N = 47.5, f = 0.2%
Diboson: N = 2.6, f = 0.0%
Stat. Uncert.

0 20 40 60 80 100 120
 [GeV]W

Tm

0.8

1

1.2

D
at

a 
/ M

od
el 0

10

20

30

40

310×

G
eV

 1 / 
Ev

en
ts

Data: N = 1242653.0
: N = 870492.4, f = 70.1%, SF = 1.000 +/- 0.000eW
: N = 26623.6, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 130.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78105.5, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.7, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6748.1, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 29184.2, f = 2.3%, SF = 1.000 +/- 0.000
Diboson: N = 1962.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 230919.3, f = 18.6%, T = 12.914 +/- 0.039
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 4.02/NDoF2χ

Data: N = 1242653.0
: N = 870492.4, f = 70.1%, SF = 1.000 +/- 0.000eW
: N = 26623.6, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 130.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78105.5, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.7, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6748.1, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 29184.2, f = 2.3%, SF = 1.000 +/- 0.000
Diboson: N = 1962.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 230919.3, f = 18.6%, T = 12.914 +/- 0.039
Stat. Uncert.
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Data: N = 6808.0
Ze: N = 7.2, f = 0.1%

: N = 0.8, f = 0.0%τZ
: N = 0.0, f = 0.0%µZ
: N = 73.6, f = 1.1%eW
: N = 0.2, f = 0.0%τW
: N = 1.1, f = 0.0%µW

Top: N = 6.5, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.25 & topoetcone20/pt < 0.05
T

Isolation: 0.2 < ptvarcone20/p

Data: N = 6808.0
Ze: N = 7.2, f = 0.1%

: N = 0.8, f = 0.0%τZ
: N = 0.0, f = 0.0%µZ
: N = 73.6, f = 1.1%eW
: N = 0.2, f = 0.0%τW
: N = 1.1, f = 0.0%µW

Top: N = 6.5, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1242653.0
: N = 870492.4, f = 70.1%, SF = 1.000 +/- 0.000eW
: N = 26623.6, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 130.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78105.5, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.7, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6748.1, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 29184.2, f = 2.3%, SF = 1.000 +/- 0.000
Diboson: N = 1962.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 227280.1, f = 18.3%, T = 33.829 +/- 0.102
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 5.88/NDoF2χ

Data: N = 1242653.0
: N = 870492.4, f = 70.1%, SF = 1.000 +/- 0.000eW
: N = 26623.6, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 130.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78105.5, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.7, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6748.1, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 29184.2, f = 2.3%, SF = 1.000 +/- 0.000
Diboson: N = 1962.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 227280.1, f = 18.3%, T = 33.829 +/- 0.102
Stat. Uncert.
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Data: N = 2252.0
Ze: N = 1.7, f = 0.1%

: N = 0.0, f = 0.0%τZ
: N = 0.2, f = 0.0%µZ
: N = 18.1, f = 0.8%eW
: N = 0.7, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 1.6, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.35 & topoetcone20/pt < 0.05
T

Isolation: 0.3 < ptvarcone20/p

Data: N = 2252.0
Ze: N = 1.7, f = 0.1%

: N = 0.0, f = 0.0%τZ
: N = 0.2, f = 0.0%µZ
: N = 18.1, f = 0.8%eW
: N = 0.7, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 1.6, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1242653.0
: N = 870492.4, f = 70.1%, SF = 1.000 +/- 0.000eW
: N = 26623.6, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 130.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78105.5, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.7, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6748.1, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 29184.2, f = 2.3%, SF = 1.000 +/- 0.000
Diboson: N = 1962.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 224028.1, f = 18.0%, T = 100.481 +/- 0.305
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 7.86/NDoF2χ

Data: N = 1242653.0
: N = 870492.4, f = 70.1%, SF = 1.000 +/- 0.000eW
: N = 26623.6, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 130.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78105.5, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.7, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6748.1, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 29184.2, f = 2.3%, SF = 1.000 +/- 0.000
Diboson: N = 1962.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 224028.1, f = 18.0%, T = 100.481 +/- 0.305
Stat. Uncert.
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Data: N = 765.0
Ze: N = 0.8, f = 0.1%

: N = 0.0, f = 0.0%τZ
: N = 0.1, f = 0.0%µZ
: N = 6.5, f = 0.8%eW
: N = 0.0, f = 0.0%τW
: N = 2.1, f = 0.3%µW

Top: N = 1.3, f = 0.2%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.45 & topoetcone20/pt < 0.05
T

Isolation: 0.4 < ptvarcone20/p

Data: N = 765.0
Ze: N = 0.8, f = 0.1%

: N = 0.0, f = 0.0%τZ
: N = 0.1, f = 0.0%µZ
: N = 6.5, f = 0.8%eW
: N = 0.0, f = 0.0%τW
: N = 2.1, f = 0.3%µW

Top: N = 1.3, f = 0.2%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

0 20 40 60 80 100 120
 [GeV]W

Tm

0.8

1

1.2

D
at

a 
/ M

od
el 0

10

20

30

40

310×

G
eV

 1 / 
Ev

en
ts

Data: N = 1242653.0
: N = 870492.4, f = 70.1%, SF = 1.000 +/- 0.000eW
: N = 26623.6, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 130.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78105.5, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.7, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6748.1, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 29184.2, f = 2.3%, SF = 1.000 +/- 0.000
Diboson: N = 1962.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 219777.3, f = 17.7%, T = 291.409 +/- 0.911
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 11.95/NDoF2χ

Data: N = 1242653.0
: N = 870492.4, f = 70.1%, SF = 1.000 +/- 0.000eW
: N = 26623.6, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 130.2, f = 0.0%, SF = 1.000 +/- 0.000µW

Ze: N = 78105.5, f = 6.3%, SF = 1.000 +/- 0.000
: N = 24.7, f = 0.0%, SF = 1.000 +/- 0.000µZ
: N = 6748.1, f = 0.5%, SF = 1.000 +/- 0.000τZ

Top: N = 29184.2, f = 2.3%, SF = 1.000 +/- 0.000
Diboson: N = 1962.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 219777.3, f = 17.7%, T = 291.409 +/- 0.911
Stat. Uncert.
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2D MJ estimation: extrapolation and projections on Y axis
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T

mj in 0.1 < ptvarcone20/p

Some of the bins are negative.

Set them to 0 with assumption it should not a↵ect overall normalization too much.
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W-Ai analysis binning and MJ shape

Signal region binning

uT : [0., 8., 17., 27., 40., 55., 75., 95., 120., 160.,

220., 600]

|Y |: [0, 0.4, 0.8, 1.2, 1.6, 2.0, 2.4, 3.6]

Have to provide MJ estimation for 18 bins in total

Use MJ yield normalization from given bin in 1D
distribution

Use 2D MJ template (cos ✓recoCS vs. �reco

CS ) derived
from SR for all uT and |Y | bins:

I as a temporary solution to see if MJ shape
from SR would work for all bins.

I could work for muons(Slide 28).
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Data (1198649.00 : [100.00%])
 (961946.53 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.96 : [5.26%])µµ→Z

Top (31962.62 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.00 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

Data (1198649.00 : [100.00%])
 (961946.53 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.96 : [5.26%])µµ→Z

Top (31962.62 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.00 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

Data (1198649.00 : [100.00%])
 (961946.53 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.96 : [5.26%])µµ→Z

Top (31962.62 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.00 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

Data (1198649.00 : [100.00%])
 (961946.53 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.96 : [5.26%])µµ→Z

Top (31962.62 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.00 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.
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Data (1198648.00 : [100.00%])
 (961956.04 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.50 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7237.54 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

Data (1198648.00 : [100.00%])
 (961956.04 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.50 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7237.54 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 380.10/62χ

Data (1198648.00 : [100.00%])
 (961956.04 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.50 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7237.54 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 380.10/62χ

Data (1198648.00 : [100.00%])
 (961956.04 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.50 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7237.54 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.
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MJ agreement: cos ✓reco
CS

as function of uT bins

Binning variable:
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 (optimized boson pT bins) [GeV]tu
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Data (1198649.00 : [100.00%])
 (961946.53 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.96 : [5.26%])µµ→Z

Top (31962.62 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.00 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

Data (1198649.00 : [100.00%])
 (961946.53 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.96 : [5.26%])µµ→Z

Top (31962.62 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.00 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

Data (1198649.00 : [100.00%])
 (961946.53 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.96 : [5.26%])µµ→Z

Top (31962.62 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.00 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

Data (1198649.00 : [100.00%])
 (961946.53 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.96 : [5.26%])µµ→Z

Top (31962.62 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.00 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

Use cos ✓reco
CS

MJ template

from SR for all uT bins

MJ yield normalization is

provided by MJ yield in given

uT bin

In the MJ populated uT bins

(3, 4 and 5) Data/Bkg

prediction discrepancy ⇠ 12%.
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Data (299856.00 : [100.00%])
 (273687.33 : [91.27%])νµ→W

 (11026.21 : [3.68%])µµ→Z
 (5677.75 : [1.89%])ντ→W

MultiJet (2812.90 : [0.94%])
 (438.77 : [0.15%])ττ→Z

Top (278.93 : [0.09%])
Diboson (67.04 : [0.02%])

 (0.73 : [0.00%])νe→W
ee (0.00 : [0.00%])→Z

Stat. Uncert.

Data (299856.00 : [100.00%])
 (273687.33 : [91.27%])νµ→W

 (11026.21 : [3.68%])µµ→Z
 (5677.75 : [1.89%])ντ→W

MultiJet (2812.90 : [0.94%])
 (438.77 : [0.15%])ττ→Z

Top (278.93 : [0.09%])
Diboson (67.04 : [0.02%])

 (0.73 : [0.00%])νe→W
ee (0.00 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_1

/dof = 212.37/92χ

Data (299856.00 : [100.00%])
 (273687.33 : [91.27%])νµ→W

 (11026.21 : [3.68%])µµ→Z
 (5677.75 : [1.89%])ντ→W

MultiJet (2812.90 : [0.94%])
 (438.77 : [0.15%])ττ→Z

Top (278.93 : [0.09%])
Diboson (67.04 : [0.02%])

 (0.73 : [0.00%])νe→W
ee (0.00 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_1

/dof = 212.37/92χ

Data (299856.00 : [100.00%])
 (273687.33 : [91.27%])νµ→W

 (11026.21 : [3.68%])µµ→Z
 (5677.75 : [1.89%])ντ→W

MultiJet (2812.90 : [0.94%])
 (438.77 : [0.15%])ττ→Z

Top (278.93 : [0.09%])
Diboson (67.04 : [0.02%])

 (0.73 : [0.00%])νe→W
ee (0.00 : [0.00%])→Z

Stat. Uncert.
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Data (355584.00 : [100.00%])
 (318529.81 : [89.58%])νµ→W

MultiJet (15247.93 : [4.29%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (960.56 : [0.27%])
Diboson (214.08 : [0.06%])

 (4.19 : [0.00%])νe→W
ee (0.21 : [0.00%])→Z

Stat. Uncert.

Data (355584.00 : [100.00%])
 (318529.81 : [89.58%])νµ→W

MultiJet (15247.93 : [4.29%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (960.56 : [0.27%])
Diboson (214.08 : [0.06%])

 (4.19 : [0.00%])νe→W
ee (0.21 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_2

/dof = 29.95/92χ

Data (355584.00 : [100.00%])
 (318529.81 : [89.58%])νµ→W

MultiJet (15247.93 : [4.29%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (960.56 : [0.27%])
Diboson (214.08 : [0.06%])

 (4.19 : [0.00%])νe→W
ee (0.21 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_2

/dof = 29.95/92χ

Data (355584.00 : [100.00%])
 (318529.81 : [89.58%])νµ→W

MultiJet (15247.93 : [4.29%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (960.56 : [0.27%])
Diboson (214.08 : [0.06%])

 (4.19 : [0.00%])νe→W
ee (0.21 : [0.00%])→Z

Stat. Uncert.
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Data (214218.00 : [100.00%])
 (162638.71 : [75.92%])νµ→W

MultiJet (36365.42 : [16.98%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

Top (1755.20 : [0.82%])
 (1687.05 : [0.79%])ττ→Z

Diboson (281.42 : [0.13%])
 (12.82 : [0.01%])νe→W

ee (0.78 : [0.00%])→Z
Stat. Uncert.

Data (214218.00 : [100.00%])
 (162638.71 : [75.92%])νµ→W

MultiJet (36365.42 : [16.98%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

Top (1755.20 : [0.82%])
 (1687.05 : [0.79%])ττ→Z

Diboson (281.42 : [0.13%])
 (12.82 : [0.01%])νe→W

ee (0.78 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_3

/dof = 344.77/92χ

Data (214218.00 : [100.00%])
 (162638.71 : [75.92%])νµ→W

MultiJet (36365.42 : [16.98%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

Top (1755.20 : [0.82%])
 (1687.05 : [0.79%])ττ→Z

Diboson (281.42 : [0.13%])
 (12.82 : [0.01%])νe→W

ee (0.78 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_3

/dof = 344.77/92χ

Data (214218.00 : [100.00%])
 (162638.71 : [75.92%])νµ→W

MultiJet (36365.42 : [16.98%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

Top (1755.20 : [0.82%])
 (1687.05 : [0.79%])ττ→Z

Diboson (281.42 : [0.13%])
 (12.82 : [0.01%])νe→W

ee (0.78 : [0.00%])→Z
Stat. Uncert.
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Data (152102.00 : [100.00%])
 (94852.63 : [62.36%])νµ→W

MultiJet (40039.49 : [26.32%])
 (12985.75 : [8.54%])µµ→Z

Top (3100.57 : [2.04%])
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Diboson (391.13 : [0.26%])

 (27.54 : [0.02%])νe→W
ee (1.91 : [0.00%])→Z

Stat. Uncert.

Data (152102.00 : [100.00%])
 (94852.63 : [62.36%])νµ→W

MultiJet (40039.49 : [26.32%])
 (12985.75 : [8.54%])µµ→Z

Top (3100.57 : [2.04%])
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Diboson (391.13 : [0.26%])

 (27.54 : [0.02%])νe→W
ee (1.91 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_4

/dof = 484.89/92χ

Data (152102.00 : [100.00%])
 (94852.63 : [62.36%])νµ→W

MultiJet (40039.49 : [26.32%])
 (12985.75 : [8.54%])µµ→Z

Top (3100.57 : [2.04%])
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Diboson (391.13 : [0.26%])

 (27.54 : [0.02%])νe→W
ee (1.91 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_4

/dof = 484.89/92χ

Data (152102.00 : [100.00%])
 (94852.63 : [62.36%])νµ→W

MultiJet (40039.49 : [26.32%])
 (12985.75 : [8.54%])µµ→Z

Top (3100.57 : [2.04%])
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Diboson (391.13 : [0.26%])

 (27.54 : [0.02%])νe→W
ee (1.91 : [0.00%])→Z

Stat. Uncert.
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Data (83249.00 : [100.00%])
 (51581.39 : [61.96%])νµ→W

MultiJet (17000.67 : [20.42%])
 (10377.67 : [12.47%])µµ→Z

Top (4298.97 : [5.16%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (43.11 : [0.05%])νe→W
ee (2.69 : [0.00%])→Z

Stat. Uncert.

Data (83249.00 : [100.00%])
 (51581.39 : [61.96%])νµ→W

MultiJet (17000.67 : [20.42%])
 (10377.67 : [12.47%])µµ→Z

Top (4298.97 : [5.16%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (43.11 : [0.05%])νe→W
ee (2.69 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_5

/dof = 231.44/92χ

Data (83249.00 : [100.00%])
 (51581.39 : [61.96%])νµ→W

MultiJet (17000.67 : [20.42%])
 (10377.67 : [12.47%])µµ→Z

Top (4298.97 : [5.16%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (43.11 : [0.05%])νe→W
ee (2.69 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_5

/dof = 231.44/92χ

Data (83249.00 : [100.00%])
 (51581.39 : [61.96%])νµ→W

MultiJet (17000.67 : [20.42%])
 (10377.67 : [12.47%])µµ→Z

Top (4298.97 : [5.16%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (43.11 : [0.05%])νe→W
ee (2.69 : [0.00%])→Z

Stat. Uncert.
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Data (46323.00 : [100.00%])
 (32077.07 : [69.25%])νµ→W

Top (5766.86 : [12.45%])
MultiJet (5477.48 : [11.82%])

 (3201.18 : [6.91%])µµ→Z
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (45.20 : [0.10%])νe→W
ee (2.19 : [0.00%])→Z

Stat. Uncert.

Data (46323.00 : [100.00%])
 (32077.07 : [69.25%])νµ→W

Top (5766.86 : [12.45%])
MultiJet (5477.48 : [11.82%])

 (3201.18 : [6.91%])µµ→Z
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (45.20 : [0.10%])νe→W
ee (2.19 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_6

/dof = 82.77/92χ

Data (46323.00 : [100.00%])
 (32077.07 : [69.25%])νµ→W

Top (5766.86 : [12.45%])
MultiJet (5477.48 : [11.82%])

 (3201.18 : [6.91%])µµ→Z
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (45.20 : [0.10%])νe→W
ee (2.19 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_6

/dof = 82.77/92χ

Data (46323.00 : [100.00%])
 (32077.07 : [69.25%])νµ→W

Top (5766.86 : [12.45%])
MultiJet (5477.48 : [11.82%])

 (3201.18 : [6.91%])µµ→Z
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (45.20 : [0.10%])νe→W
ee (2.19 : [0.00%])→Z

Stat. Uncert.
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Data (20918.00 : [100.00%])
 (14336.29 : [68.54%])νµ→W

Top (4825.92 : [23.07%])
MultiJet (1242.90 : [5.94%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (32.56 : [0.16%])νe→W
ee (1.07 : [0.01%])→Z

Stat. Uncert.

Data (20918.00 : [100.00%])
 (14336.29 : [68.54%])νµ→W

Top (4825.92 : [23.07%])
MultiJet (1242.90 : [5.94%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (32.56 : [0.16%])νe→W
ee (1.07 : [0.01%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_7

/dof = 32.41/92χ

Data (20918.00 : [100.00%])
 (14336.29 : [68.54%])νµ→W

Top (4825.92 : [23.07%])
MultiJet (1242.90 : [5.94%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (32.56 : [0.16%])νe→W
ee (1.07 : [0.01%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_7

/dof = 32.41/92χ

Data (20918.00 : [100.00%])
 (14336.29 : [68.54%])νµ→W

Top (4825.92 : [23.07%])
MultiJet (1242.90 : [5.94%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (32.56 : [0.16%])νe→W
ee (1.07 : [0.01%])→Z

Stat. Uncert.
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Data (12705.00 : [100.00%])
 (7394.51 : [58.20%])νµ→W

Top (4275.49 : [33.65%])
 (503.66 : [3.96%])µµ→Z
 (431.46 : [3.40%])ντ→W

MultiJet (426.34 : [3.36%])
 (124.47 : [0.98%])ττ→Z

Diboson (108.22 : [0.85%])
 (22.29 : [0.18%])νe→W

ee (1.16 : [0.01%])→Z
Stat. Uncert.

Data (12705.00 : [100.00%])
 (7394.51 : [58.20%])νµ→W

Top (4275.49 : [33.65%])
 (503.66 : [3.96%])µµ→Z
 (431.46 : [3.40%])ντ→W

MultiJet (426.34 : [3.36%])
 (124.47 : [0.98%])ττ→Z

Diboson (108.22 : [0.85%])
 (22.29 : [0.18%])νe→W

ee (1.16 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_8

/dof = 20.71/92χ

Data (12705.00 : [100.00%])
 (7394.51 : [58.20%])νµ→W

Top (4275.49 : [33.65%])
 (503.66 : [3.96%])µµ→Z
 (431.46 : [3.40%])ντ→W

MultiJet (426.34 : [3.36%])
 (124.47 : [0.98%])ττ→Z

Diboson (108.22 : [0.85%])
 (22.29 : [0.18%])νe→W

ee (1.16 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_8

/dof = 20.71/92χ

Data (12705.00 : [100.00%])
 (7394.51 : [58.20%])νµ→W

Top (4275.49 : [33.65%])
 (503.66 : [3.96%])µµ→Z
 (431.46 : [3.40%])ντ→W

MultiJet (426.34 : [3.36%])
 (124.47 : [0.98%])ττ→Z

Diboson (108.22 : [0.85%])
 (22.29 : [0.18%])νe→W

ee (1.16 : [0.01%])→Z
Stat. Uncert.
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Data (8310.00 : [100.00%])
 (4289.99 : [51.62%])νµ→W

Top (3705.74 : [44.59%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

Diboson (119.40 : [1.44%])
MultiJet (99.90 : [1.20%])

 (75.41 : [0.91%])ττ→Z
 (18.15 : [0.22%])νe→W

ee (0.92 : [0.01%])→Z
Stat. Uncert.

Data (8310.00 : [100.00%])
 (4289.99 : [51.62%])νµ→W

Top (3705.74 : [44.59%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

Diboson (119.40 : [1.44%])
MultiJet (99.90 : [1.20%])

 (75.41 : [0.91%])ττ→Z
 (18.15 : [0.22%])νe→W

ee (0.92 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_9

/dof = 15.72/92χ

Data (8310.00 : [100.00%])
 (4289.99 : [51.62%])νµ→W

Top (3705.74 : [44.59%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

Diboson (119.40 : [1.44%])
MultiJet (99.90 : [1.20%])

 (75.41 : [0.91%])ττ→Z
 (18.15 : [0.22%])νe→W

ee (0.92 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_9

/dof = 15.72/92χ

Data (8310.00 : [100.00%])
 (4289.99 : [51.62%])νµ→W

Top (3705.74 : [44.59%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

Diboson (119.40 : [1.44%])
MultiJet (99.90 : [1.20%])

 (75.41 : [0.91%])ττ→Z
 (18.15 : [0.22%])νe→W

ee (0.92 : [0.01%])→Z
Stat. Uncert.
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Data (3790.00 : [100.00%])
Top (2063.47 : [54.45%])

 (1801.08 : [47.52%])νµ→W
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
 (30.92 : [0.82%])ττ→Z

MultiJet (30.31 : [0.80%])
 (8.97 : [0.24%])νe→W

ee (0.52 : [0.01%])→Z
Stat. Uncert.

Data (3790.00 : [100.00%])
Top (2063.47 : [54.45%])

 (1801.08 : [47.52%])νµ→W
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
 (30.92 : [0.82%])ττ→Z

MultiJet (30.31 : [0.80%])
 (8.97 : [0.24%])νe→W

ee (0.52 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_10

/dof = 36.13/92χ

Data (3790.00 : [100.00%])
Top (2063.47 : [54.45%])

 (1801.08 : [47.52%])νµ→W
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
 (30.92 : [0.82%])ττ→Z

MultiJet (30.31 : [0.80%])
 (8.97 : [0.24%])νe→W

ee (0.52 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_10

/dof = 36.13/92χ

Data (3790.00 : [100.00%])
Top (2063.47 : [54.45%])

 (1801.08 : [47.52%])νµ→W
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
 (30.92 : [0.82%])ττ→Z

MultiJet (30.31 : [0.80%])
 (8.97 : [0.24%])νe→W

ee (0.52 : [0.01%])→Z
Stat. Uncert.
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Data (1596.00 : [100.00%])
Top (931.45 : [58.36%])

 (761.40 : [47.71%])νµ→W
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (11.00 : [0.69%])
 (4.77 : [0.30%])νe→W

 (4.03 : [0.25%])ττ→Z
ee (0.22 : [0.01%])→Z

Stat. Uncert.

Data (1596.00 : [100.00%])
Top (931.45 : [58.36%])

 (761.40 : [47.71%])νµ→W
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (11.00 : [0.69%])
 (4.77 : [0.30%])νe→W

 (4.03 : [0.25%])ττ→Z
ee (0.22 : [0.01%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

/dof = 31.82/92χ

Data (1596.00 : [100.00%])
Top (931.45 : [58.36%])

 (761.40 : [47.71%])νµ→W
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (11.00 : [0.69%])
 (4.77 : [0.30%])νe→W

 (4.03 : [0.25%])ττ→Z
ee (0.22 : [0.01%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

/dof = 31.82/92χ

Data (1596.00 : [100.00%])
Top (931.45 : [58.36%])

 (761.40 : [47.71%])νµ→W
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (11.00 : [0.69%])
 (4.77 : [0.30%])νe→W

 (4.03 : [0.25%])ττ→Z
ee (0.22 : [0.01%])→Z

Stat. Uncert.
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MJ agreement: �reco

CS
as function of uT bins

Binning variable:
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Data (1198649.00 : [100.00%])
 (961946.53 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.96 : [5.26%])µµ→Z

Top (31962.62 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.00 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

Data (1198649.00 : [100.00%])
 (961946.53 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.96 : [5.26%])µµ→Z

Top (31962.62 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.00 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

Data (1198649.00 : [100.00%])
 (961946.53 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.96 : [5.26%])µµ→Z

Top (31962.62 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.00 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

Data (1198649.00 : [100.00%])
 (961946.53 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63066.96 : [5.26%])µµ→Z

Top (31962.62 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7239.12 : [0.60%])ττ→Z
Diboson (2138.00 : [0.18%])

 (220.31 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

Use �reco

CS
MJ template from

SR for all uT bins

MJ yield normalization is

provided by MJ yield in given

uT bin

In the MJ populated uT bins

(3 and 4) Data/Bkg

prediction discrepancy ⇠ 15%
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Data (299856.00 : [100.00%])
 (273687.33 : [91.27%])νµ→W

 (11026.21 : [3.68%])µµ→Z
 (5677.75 : [1.89%])ντ→W

MultiJet (2812.90 : [0.94%])
 (438.77 : [0.15%])ττ→Z

Top (278.93 : [0.09%])
Diboson (67.04 : [0.02%])

 (0.73 : [0.00%])νe→W
ee (0.00 : [0.00%])→Z

Stat. Uncert.

Data (299856.00 : [100.00%])
 (273687.33 : [91.27%])νµ→W

 (11026.21 : [3.68%])µµ→Z
 (5677.75 : [1.89%])ντ→W

MultiJet (2812.90 : [0.94%])
 (438.77 : [0.15%])ττ→Z

Top (278.93 : [0.09%])
Diboson (67.04 : [0.02%])

 (0.73 : [0.00%])νe→W
ee (0.00 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_1

/dof = 6.18/72χ

Data (299856.00 : [100.00%])
 (273687.33 : [91.27%])νµ→W

 (11026.21 : [3.68%])µµ→Z
 (5677.75 : [1.89%])ντ→W

MultiJet (2812.90 : [0.94%])
 (438.77 : [0.15%])ττ→Z

Top (278.93 : [0.09%])
Diboson (67.04 : [0.02%])

 (0.73 : [0.00%])νe→W
ee (0.00 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_1

/dof = 6.18/72χ

Data (299856.00 : [100.00%])
 (273687.33 : [91.27%])νµ→W

 (11026.21 : [3.68%])µµ→Z
 (5677.75 : [1.89%])ντ→W

MultiJet (2812.90 : [0.94%])
 (438.77 : [0.15%])ττ→Z

Top (278.93 : [0.09%])
Diboson (67.04 : [0.02%])

 (0.73 : [0.00%])νe→W
ee (0.00 : [0.00%])→Z

Stat. Uncert.

0 1 2 3 4 5 6
 [Rotation]reco

CS
φ

0.8

1

1.2

D
at

a 
/ M

od
el

210

310

410

510

610

0.
78

5
 / 

Ev
en

ts

Data (355584.00 : [100.00%])
 (318529.81 : [89.58%])νµ→W

MultiJet (15247.93 : [4.29%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (960.56 : [0.27%])
Diboson (214.08 : [0.06%])

 (4.19 : [0.00%])νe→W
ee (0.21 : [0.00%])→Z

Stat. Uncert.

Data (355584.00 : [100.00%])
 (318529.81 : [89.58%])νµ→W

MultiJet (15247.93 : [4.29%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (960.56 : [0.27%])
Diboson (214.08 : [0.06%])

 (4.19 : [0.00%])νe→W
ee (0.21 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_2

/dof = 10.03/72χ

Data (355584.00 : [100.00%])
 (318529.81 : [89.58%])νµ→W

MultiJet (15247.93 : [4.29%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (960.56 : [0.27%])
Diboson (214.08 : [0.06%])

 (4.19 : [0.00%])νe→W
ee (0.21 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_2

/dof = 10.03/72χ

Data (355584.00 : [100.00%])
 (318529.81 : [89.58%])νµ→W

MultiJet (15247.93 : [4.29%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (960.56 : [0.27%])
Diboson (214.08 : [0.06%])

 (4.19 : [0.00%])νe→W
ee (0.21 : [0.00%])→Z

Stat. Uncert.
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Data (214218.00 : [100.00%])
 (162638.71 : [75.92%])νµ→W

MultiJet (36365.42 : [16.98%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

Top (1755.20 : [0.82%])
 (1687.05 : [0.79%])ττ→Z

Diboson (281.42 : [0.13%])
 (12.82 : [0.01%])νe→W

ee (0.78 : [0.00%])→Z
Stat. Uncert.

Data (214218.00 : [100.00%])
 (162638.71 : [75.92%])νµ→W

MultiJet (36365.42 : [16.98%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

Top (1755.20 : [0.82%])
 (1687.05 : [0.79%])ττ→Z

Diboson (281.42 : [0.13%])
 (12.82 : [0.01%])νe→W

ee (0.78 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_3

/dof = 470.90/62χ

Data (214218.00 : [100.00%])
 (162638.71 : [75.92%])νµ→W

MultiJet (36365.42 : [16.98%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

Top (1755.20 : [0.82%])
 (1687.05 : [0.79%])ττ→Z

Diboson (281.42 : [0.13%])
 (12.82 : [0.01%])νe→W

ee (0.78 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_3

/dof = 470.90/62χ

Data (214218.00 : [100.00%])
 (162638.71 : [75.92%])νµ→W

MultiJet (36365.42 : [16.98%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

Top (1755.20 : [0.82%])
 (1687.05 : [0.79%])ττ→Z

Diboson (281.42 : [0.13%])
 (12.82 : [0.01%])νe→W

ee (0.78 : [0.00%])→Z
Stat. Uncert.
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Data (152102.00 : [100.00%])
 (94852.63 : [62.36%])νµ→W

MultiJet (40039.49 : [26.32%])
 (12985.75 : [8.54%])µµ→Z

Top (3100.57 : [2.04%])
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Diboson (391.13 : [0.26%])

 (27.54 : [0.02%])νe→W
ee (1.91 : [0.00%])→Z

Stat. Uncert.

Data (152102.00 : [100.00%])
 (94852.63 : [62.36%])νµ→W

MultiJet (40039.49 : [26.32%])
 (12985.75 : [8.54%])µµ→Z

Top (3100.57 : [2.04%])
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Diboson (391.13 : [0.26%])

 (27.54 : [0.02%])νe→W
ee (1.91 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_4

/dof = 434.38/72χ

Data (152102.00 : [100.00%])
 (94852.63 : [62.36%])νµ→W

MultiJet (40039.49 : [26.32%])
 (12985.75 : [8.54%])µµ→Z

Top (3100.57 : [2.04%])
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Diboson (391.13 : [0.26%])

 (27.54 : [0.02%])νe→W
ee (1.91 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_4

/dof = 434.38/72χ

Data (152102.00 : [100.00%])
 (94852.63 : [62.36%])νµ→W

MultiJet (40039.49 : [26.32%])
 (12985.75 : [8.54%])µµ→Z

Top (3100.57 : [2.04%])
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Diboson (391.13 : [0.26%])

 (27.54 : [0.02%])νe→W
ee (1.91 : [0.00%])→Z

Stat. Uncert.
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Data (83249.00 : [100.00%])
 (51581.39 : [61.96%])νµ→W

MultiJet (17000.67 : [20.42%])
 (10377.67 : [12.47%])µµ→Z

Top (4298.97 : [5.16%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (43.11 : [0.05%])νe→W
ee (2.69 : [0.00%])→Z

Stat. Uncert.

Data (83249.00 : [100.00%])
 (51581.39 : [61.96%])νµ→W

MultiJet (17000.67 : [20.42%])
 (10377.67 : [12.47%])µµ→Z

Top (4298.97 : [5.16%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (43.11 : [0.05%])νe→W
ee (2.69 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_5

/dof = 212.36/72χ

Data (83249.00 : [100.00%])
 (51581.39 : [61.96%])νµ→W

MultiJet (17000.67 : [20.42%])
 (10377.67 : [12.47%])µµ→Z

Top (4298.97 : [5.16%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (43.11 : [0.05%])νe→W
ee (2.69 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_5

/dof = 212.36/72χ

Data (83249.00 : [100.00%])
 (51581.39 : [61.96%])νµ→W

MultiJet (17000.67 : [20.42%])
 (10377.67 : [12.47%])µµ→Z

Top (4298.97 : [5.16%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (43.11 : [0.05%])νe→W
ee (2.69 : [0.00%])→Z

Stat. Uncert.
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Data (46323.00 : [100.00%])
 (32077.07 : [69.25%])νµ→W

Top (5766.86 : [12.45%])
MultiJet (5477.48 : [11.82%])

 (3201.18 : [6.91%])µµ→Z
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (45.20 : [0.10%])νe→W
ee (2.19 : [0.00%])→Z

Stat. Uncert.

Data (46323.00 : [100.00%])
 (32077.07 : [69.25%])νµ→W

Top (5766.86 : [12.45%])
MultiJet (5477.48 : [11.82%])

 (3201.18 : [6.91%])µµ→Z
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (45.20 : [0.10%])νe→W
ee (2.19 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_6

/dof = 189.50/72χ

Data (46323.00 : [100.00%])
 (32077.07 : [69.25%])νµ→W

Top (5766.86 : [12.45%])
MultiJet (5477.48 : [11.82%])

 (3201.18 : [6.91%])µµ→Z
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (45.20 : [0.10%])νe→W
ee (2.19 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_6

/dof = 189.50/72χ

Data (46323.00 : [100.00%])
 (32077.07 : [69.25%])νµ→W

Top (5766.86 : [12.45%])
MultiJet (5477.48 : [11.82%])

 (3201.18 : [6.91%])µµ→Z
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (45.20 : [0.10%])νe→W
ee (2.19 : [0.00%])→Z

Stat. Uncert.
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Data (20918.00 : [100.00%])
 (14336.29 : [68.54%])νµ→W

Top (4825.92 : [23.07%])
MultiJet (1242.90 : [5.94%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (32.56 : [0.16%])νe→W
ee (1.07 : [0.01%])→Z

Stat. Uncert.

Data (20918.00 : [100.00%])
 (14336.29 : [68.54%])νµ→W

Top (4825.92 : [23.07%])
MultiJet (1242.90 : [5.94%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (32.56 : [0.16%])νe→W
ee (1.07 : [0.01%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_7

/dof = 116.95/72χ

Data (20918.00 : [100.00%])
 (14336.29 : [68.54%])νµ→W

Top (4825.92 : [23.07%])
MultiJet (1242.90 : [5.94%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (32.56 : [0.16%])νe→W
ee (1.07 : [0.01%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_7

/dof = 116.95/72χ

Data (20918.00 : [100.00%])
 (14336.29 : [68.54%])νµ→W

Top (4825.92 : [23.07%])
MultiJet (1242.90 : [5.94%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (32.56 : [0.16%])νe→W
ee (1.07 : [0.01%])→Z

Stat. Uncert.
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Data (12705.00 : [100.00%])
 (7394.51 : [58.20%])νµ→W

Top (4275.49 : [33.65%])
 (503.66 : [3.96%])µµ→Z
 (431.46 : [3.40%])ντ→W

MultiJet (426.34 : [3.36%])
 (124.47 : [0.98%])ττ→Z

Diboson (108.22 : [0.85%])
 (22.29 : [0.18%])νe→W

ee (1.16 : [0.01%])→Z
Stat. Uncert.

Data (12705.00 : [100.00%])
 (7394.51 : [58.20%])νµ→W

Top (4275.49 : [33.65%])
 (503.66 : [3.96%])µµ→Z
 (431.46 : [3.40%])ντ→W

MultiJet (426.34 : [3.36%])
 (124.47 : [0.98%])ττ→Z

Diboson (108.22 : [0.85%])
 (22.29 : [0.18%])νe→W

ee (1.16 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_8

/dof = 74.55/72χ

Data (12705.00 : [100.00%])
 (7394.51 : [58.20%])νµ→W

Top (4275.49 : [33.65%])
 (503.66 : [3.96%])µµ→Z
 (431.46 : [3.40%])ντ→W

MultiJet (426.34 : [3.36%])
 (124.47 : [0.98%])ττ→Z

Diboson (108.22 : [0.85%])
 (22.29 : [0.18%])νe→W

ee (1.16 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_8

/dof = 74.55/72χ

Data (12705.00 : [100.00%])
 (7394.51 : [58.20%])νµ→W

Top (4275.49 : [33.65%])
 (503.66 : [3.96%])µµ→Z
 (431.46 : [3.40%])ντ→W

MultiJet (426.34 : [3.36%])
 (124.47 : [0.98%])ττ→Z

Diboson (108.22 : [0.85%])
 (22.29 : [0.18%])νe→W

ee (1.16 : [0.01%])→Z
Stat. Uncert.
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Data (8310.00 : [100.00%])
 (4289.99 : [51.62%])νµ→W

Top (3705.74 : [44.59%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

Diboson (119.40 : [1.44%])
MultiJet (99.90 : [1.20%])

 (75.41 : [0.91%])ττ→Z
 (18.15 : [0.22%])νe→W

ee (0.92 : [0.01%])→Z
Stat. Uncert.

Data (8310.00 : [100.00%])
 (4289.99 : [51.62%])νµ→W

Top (3705.74 : [44.59%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

Diboson (119.40 : [1.44%])
MultiJet (99.90 : [1.20%])

 (75.41 : [0.91%])ττ→Z
 (18.15 : [0.22%])νe→W

ee (0.92 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_9

/dof = 119.47/72χ

Data (8310.00 : [100.00%])
 (4289.99 : [51.62%])νµ→W

Top (3705.74 : [44.59%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

Diboson (119.40 : [1.44%])
MultiJet (99.90 : [1.20%])

 (75.41 : [0.91%])ττ→Z
 (18.15 : [0.22%])νe→W

ee (0.92 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_9

/dof = 119.47/72χ

Data (8310.00 : [100.00%])
 (4289.99 : [51.62%])νµ→W

Top (3705.74 : [44.59%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

Diboson (119.40 : [1.44%])
MultiJet (99.90 : [1.20%])

 (75.41 : [0.91%])ττ→Z
 (18.15 : [0.22%])νe→W

ee (0.92 : [0.01%])→Z
Stat. Uncert.
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Data (3790.00 : [100.00%])
Top (2063.47 : [54.45%])

 (1801.08 : [47.52%])νµ→W
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
 (30.92 : [0.82%])ττ→Z

MultiJet (30.31 : [0.80%])
 (8.97 : [0.24%])νe→W

ee (0.52 : [0.01%])→Z
Stat. Uncert.

Data (3790.00 : [100.00%])
Top (2063.47 : [54.45%])

 (1801.08 : [47.52%])νµ→W
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
 (30.92 : [0.82%])ττ→Z

MultiJet (30.31 : [0.80%])
 (8.97 : [0.24%])νe→W

ee (0.52 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_10

/dof = 91.40/72χ

Data (3790.00 : [100.00%])
Top (2063.47 : [54.45%])

 (1801.08 : [47.52%])νµ→W
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
 (30.92 : [0.82%])ττ→Z

MultiJet (30.31 : [0.80%])
 (8.97 : [0.24%])νe→W

ee (0.52 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_10

/dof = 91.40/72χ

Data (3790.00 : [100.00%])
Top (2063.47 : [54.45%])

 (1801.08 : [47.52%])νµ→W
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
 (30.92 : [0.82%])ττ→Z

MultiJet (30.31 : [0.80%])
 (8.97 : [0.24%])νe→W

ee (0.52 : [0.01%])→Z
Stat. Uncert.
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Data (1596.00 : [100.00%])
Top (931.45 : [58.36%])

 (761.40 : [47.71%])νµ→W
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (11.00 : [0.69%])
 (4.77 : [0.30%])νe→W

 (4.03 : [0.25%])ττ→Z
ee (0.22 : [0.01%])→Z

Stat. Uncert.

Data (1596.00 : [100.00%])
Top (931.45 : [58.36%])

 (761.40 : [47.71%])νµ→W
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (11.00 : [0.69%])
 (4.77 : [0.30%])νe→W

 (4.03 : [0.25%])ττ→Z
ee (0.22 : [0.01%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

/dof = 53.19/72χ

Data (1596.00 : [100.00%])
Top (931.45 : [58.36%])

 (761.40 : [47.71%])νµ→W
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (11.00 : [0.69%])
 (4.77 : [0.30%])νe→W

 (4.03 : [0.25%])ττ→Z
ee (0.22 : [0.01%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

/dof = 53.19/72χ

Data (1596.00 : [100.00%])
Top (931.45 : [58.36%])

 (761.40 : [47.71%])νµ→W
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (11.00 : [0.69%])
 (4.77 : [0.30%])νe→W

 (4.03 : [0.25%])ττ→Z
ee (0.22 : [0.01%])→Z

Stat. Uncert.
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MJ agreement: �reco

CS
as function of |Y | bins

Binning variable:
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Data (1198648.00 : [100.00%])
 (961956.04 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.50 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7237.54 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

Data (1198648.00 : [100.00%])
 (961956.04 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.50 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7237.54 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 380.10/62χ

Data (1198648.00 : [100.00%])
 (961956.04 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.50 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7237.54 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 380.10/62χ

Data (1198648.00 : [100.00%])
 (961956.04 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.50 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7237.54 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

Use �reco

CS
MJ template from

SR for all |Y | bins
MJ yield normalization is

provided by MJ yield in given

|Y | bin
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Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (21564.74 : [11.86%])
Top (6859.85 : [3.77%])

 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

 (1167.43 : [0.64%])ττ→Z
Diboson (384.73 : [0.21%])

 (49.89 : [0.03%])νe→W
ee (2.95 : [0.00%])→Z

Stat. Uncert.

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (21564.74 : [11.86%])
Top (6859.85 : [3.77%])

 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

 (1167.43 : [0.64%])ττ→Z
Diboson (384.73 : [0.21%])

 (49.89 : [0.03%])νe→W
ee (2.95 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

/dof = 73.21/72χ

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (21564.74 : [11.86%])
Top (6859.85 : [3.77%])

 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

 (1167.43 : [0.64%])ττ→Z
Diboson (384.73 : [0.21%])

 (49.89 : [0.03%])νe→W
ee (2.95 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

/dof = 73.21/72χ

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (21564.74 : [11.86%])
Top (6859.85 : [3.77%])

 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

 (1167.43 : [0.64%])ττ→Z
Diboson (384.73 : [0.21%])

 (49.89 : [0.03%])νe→W
ee (2.95 : [0.00%])→Z

Stat. Uncert.
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Data (191131.00 : [100.00%])
 (151764.56 : [79.40%])νµ→W

MultiJet (23827.64 : [12.47%])
 (7071.49 : [3.70%])µµ→Z

Top (6700.22 : [3.51%])
 (4229.16 : [2.21%])ντ→W

 (1279.59 : [0.67%])ττ→Z
Diboson (344.45 : [0.18%])

 (43.64 : [0.02%])νe→W
ee (1.52 : [0.00%])→Z

Stat. Uncert.

Data (191131.00 : [100.00%])
 (151764.56 : [79.40%])νµ→W

MultiJet (23827.64 : [12.47%])
 (7071.49 : [3.70%])µµ→Z

Top (6700.22 : [3.51%])
 (4229.16 : [2.21%])ντ→W

 (1279.59 : [0.67%])ττ→Z
Diboson (344.45 : [0.18%])

 (43.64 : [0.02%])νe→W
ee (1.52 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

/dof = 46.24/72χ

Data (191131.00 : [100.00%])
 (151764.56 : [79.40%])νµ→W

MultiJet (23827.64 : [12.47%])
 (7071.49 : [3.70%])µµ→Z

Top (6700.22 : [3.51%])
 (4229.16 : [2.21%])ντ→W

 (1279.59 : [0.67%])ττ→Z
Diboson (344.45 : [0.18%])

 (43.64 : [0.02%])νe→W
ee (1.52 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

/dof = 46.24/72χ

Data (191131.00 : [100.00%])
 (151764.56 : [79.40%])νµ→W

MultiJet (23827.64 : [12.47%])
 (7071.49 : [3.70%])µµ→Z

Top (6700.22 : [3.51%])
 (4229.16 : [2.21%])ντ→W

 (1279.59 : [0.67%])ττ→Z
Diboson (344.45 : [0.18%])

 (43.64 : [0.02%])νe→W
ee (1.52 : [0.00%])→Z

Stat. Uncert.
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Data (195618.00 : [100.00%])
 (159816.73 : [81.70%])νµ→W

MultiJet (16513.24 : [8.44%])
 (7978.71 : [4.08%])µµ→Z

Top (5980.41 : [3.06%])
 (4097.54 : [2.09%])ντ→W

 (1100.14 : [0.56%])ττ→Z
Diboson (333.54 : [0.17%])

 (50.77 : [0.03%])νe→W
ee (2.53 : [0.00%])→Z

Stat. Uncert.

Data (195618.00 : [100.00%])
 (159816.73 : [81.70%])νµ→W

MultiJet (16513.24 : [8.44%])
 (7978.71 : [4.08%])µµ→Z

Top (5980.41 : [3.06%])
 (4097.54 : [2.09%])ντ→W

 (1100.14 : [0.56%])ττ→Z
Diboson (333.54 : [0.17%])

 (50.77 : [0.03%])νe→W
ee (2.53 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

/dof = 90.44/72χ

Data (195618.00 : [100.00%])
 (159816.73 : [81.70%])νµ→W

MultiJet (16513.24 : [8.44%])
 (7978.71 : [4.08%])µµ→Z

Top (5980.41 : [3.06%])
 (4097.54 : [2.09%])ντ→W

 (1100.14 : [0.56%])ττ→Z
Diboson (333.54 : [0.17%])

 (50.77 : [0.03%])νe→W
ee (2.53 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

/dof = 90.44/72χ

Data (195618.00 : [100.00%])
 (159816.73 : [81.70%])νµ→W

MultiJet (16513.24 : [8.44%])
 (7978.71 : [4.08%])µµ→Z

Top (5980.41 : [3.06%])
 (4097.54 : [2.09%])ντ→W

 (1100.14 : [0.56%])ττ→Z
Diboson (333.54 : [0.17%])

 (50.77 : [0.03%])νe→W
ee (2.53 : [0.00%])→Z

Stat. Uncert.
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Data (194202.00 : [100.00%])
 (163168.10 : [84.02%])νµ→W

MultiJet (14172.92 : [7.30%])
 (9285.95 : [4.78%])µµ→Z

Top (5041.48 : [2.60%])
 (3788.33 : [1.95%])ντ→W

 (960.02 : [0.49%])ττ→Z
Diboson (369.49 : [0.19%])

 (25.45 : [0.01%])νe→W
ee (1.14 : [0.00%])→Z

Stat. Uncert.

Data (194202.00 : [100.00%])
 (163168.10 : [84.02%])νµ→W

MultiJet (14172.92 : [7.30%])
 (9285.95 : [4.78%])µµ→Z

Top (5041.48 : [2.60%])
 (3788.33 : [1.95%])ντ→W

 (960.02 : [0.49%])ττ→Z
Diboson (369.49 : [0.19%])

 (25.45 : [0.01%])νe→W
ee (1.14 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

/dof = 24.27/72χ

Data (194202.00 : [100.00%])
 (163168.10 : [84.02%])νµ→W

MultiJet (14172.92 : [7.30%])
 (9285.95 : [4.78%])µµ→Z

Top (5041.48 : [2.60%])
 (3788.33 : [1.95%])ντ→W

 (960.02 : [0.49%])ττ→Z
Diboson (369.49 : [0.19%])

 (25.45 : [0.01%])νe→W
ee (1.14 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

/dof = 24.27/72χ

Data (194202.00 : [100.00%])
 (163168.10 : [84.02%])νµ→W

MultiJet (14172.92 : [7.30%])
 (9285.95 : [4.78%])µµ→Z

Top (5041.48 : [2.60%])
 (3788.33 : [1.95%])ντ→W

 (960.02 : [0.49%])ττ→Z
Diboson (369.49 : [0.19%])

 (25.45 : [0.01%])νe→W
ee (1.14 : [0.00%])→Z

Stat. Uncert.
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Data (164722.00 : [100.00%])
 (138301.29 : [83.96%])νµ→W

MultiJet (11172.35 : [6.78%])
 (9730.41 : [5.91%])µµ→Z

Top (3684.98 : [2.24%])
 (2515.58 : [1.53%])ντ→W

 (654.87 : [0.40%])ττ→Z
Diboson (310.63 : [0.19%])

 (22.57 : [0.01%])νe→W
ee (1.39 : [0.00%])→Z

Stat. Uncert.

Data (164722.00 : [100.00%])
 (138301.29 : [83.96%])νµ→W

MultiJet (11172.35 : [6.78%])
 (9730.41 : [5.91%])µµ→Z

Top (3684.98 : [2.24%])
 (2515.58 : [1.53%])ντ→W

 (654.87 : [0.40%])ττ→Z
Diboson (310.63 : [0.19%])

 (22.57 : [0.01%])νe→W
ee (1.39 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

/dof = 13.84/72χ

Data (164722.00 : [100.00%])
 (138301.29 : [83.96%])νµ→W

MultiJet (11172.35 : [6.78%])
 (9730.41 : [5.91%])µµ→Z

Top (3684.98 : [2.24%])
 (2515.58 : [1.53%])ντ→W

 (654.87 : [0.40%])ττ→Z
Diboson (310.63 : [0.19%])

 (22.57 : [0.01%])νe→W
ee (1.39 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

/dof = 13.84/72χ

Data (164722.00 : [100.00%])
 (138301.29 : [83.96%])νµ→W

MultiJet (11172.35 : [6.78%])
 (9730.41 : [5.91%])µµ→Z

Top (3684.98 : [2.24%])
 (2515.58 : [1.53%])ντ→W

 (654.87 : [0.40%])ττ→Z
Diboson (310.63 : [0.19%])

 (22.57 : [0.01%])νe→W
ee (1.39 : [0.00%])→Z

Stat. Uncert.
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Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

 (11603.38 : [8.42%])µµ→Z
MultiJet (10861.05 : [7.88%])

 (2366.55 : [1.72%])ντ→W
Top (2361.31 : [1.71%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (16.94 : [0.01%])νe→W
ee (1.82 : [0.00%])→Z

Stat. Uncert.

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

 (11603.38 : [8.42%])µµ→Z
MultiJet (10861.05 : [7.88%])

 (2366.55 : [1.72%])ντ→W
Top (2361.31 : [1.71%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (16.94 : [0.01%])νe→W
ee (1.82 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

/dof = 9.57/62χ

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

 (11603.38 : [8.42%])µµ→Z
MultiJet (10861.05 : [7.88%])

 (2366.55 : [1.72%])ντ→W
Top (2361.31 : [1.71%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (16.94 : [0.01%])νe→W
ee (1.82 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

/dof = 9.57/62χ

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

 (11603.38 : [8.42%])µµ→Z
MultiJet (10861.05 : [7.88%])

 (2366.55 : [1.72%])ντ→W
Top (2361.31 : [1.71%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (16.94 : [0.01%])νe→W
ee (1.82 : [0.00%])→Z

Stat. Uncert.
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Data (133379.00 : [100.00%])
 (90164.89 : [67.60%])νµ→W

MultiJet (20642.41 : [15.48%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (1341.12 : [1.01%])
Diboson (153.23 : [0.11%])

 (11.12 : [0.01%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

Data (133379.00 : [100.00%])
 (90164.89 : [67.60%])νµ→W

MultiJet (20642.41 : [15.48%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (1341.12 : [1.01%])
Diboson (153.23 : [0.11%])

 (11.12 : [0.01%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

/dof = 116.97/72χ

Data (133379.00 : [100.00%])
 (90164.89 : [67.60%])νµ→W

MultiJet (20642.41 : [15.48%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (1341.12 : [1.01%])
Diboson (153.23 : [0.11%])

 (11.12 : [0.01%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

/dof = 116.97/72χ

Data (133379.00 : [100.00%])
 (90164.89 : [67.60%])νµ→W

MultiJet (20642.41 : [15.48%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (1341.12 : [1.01%])
Diboson (153.23 : [0.11%])

 (11.12 : [0.01%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

Note
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MJ agreement: cos ✓reco
CS

as function of |Y | bins
Binning variable:
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Data (1198648.00 : [100.00%])
 (961956.04 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.50 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7237.54 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

Data (1198648.00 : [100.00%])
 (961956.04 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.50 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7237.54 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 380.10/62χ

Data (1198648.00 : [100.00%])
 (961956.04 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.50 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7237.54 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 380.10/62χ

Data (1198648.00 : [100.00%])
 (961956.04 : [80.25%])νµ→W

MultiJet (118754.35 : [9.91%])
 (63067.50 : [5.26%])µµ→Z

Top (31969.38 : [2.67%])
 (25338.88 : [2.11%])ντ→W

 (7237.54 : [0.60%])ττ→Z
Diboson (2138.40 : [0.18%])

 (220.39 : [0.02%])νe→W
ee (11.66 : [0.00%])→Z

Stat. Uncert.

Use cos ✓reco
CS

MJ template

from SR for all |Y | bins
MJ yield normalization is

provided by MJ yield in given

|Y | bin
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Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (21564.74 : [11.86%])
Top (6859.85 : [3.77%])

 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

 (1167.43 : [0.64%])ττ→Z
Diboson (384.73 : [0.21%])

 (49.89 : [0.03%])νe→W
ee (2.95 : [0.00%])→Z

Stat. Uncert.

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (21564.74 : [11.86%])
Top (6859.85 : [3.77%])

 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

 (1167.43 : [0.64%])ττ→Z
Diboson (384.73 : [0.21%])

 (49.89 : [0.03%])νe→W
ee (2.95 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

/dof = 2274.68/92χ

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (21564.74 : [11.86%])
Top (6859.85 : [3.77%])

 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

 (1167.43 : [0.64%])ττ→Z
Diboson (384.73 : [0.21%])

 (49.89 : [0.03%])νe→W
ee (2.95 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

/dof = 2274.68/92χ

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (21564.74 : [11.86%])
Top (6859.85 : [3.77%])

 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

 (1167.43 : [0.64%])ττ→Z
Diboson (384.73 : [0.21%])

 (49.89 : [0.03%])νe→W
ee (2.95 : [0.00%])→Z

Stat. Uncert.
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Data (191131.00 : [100.00%])
 (151764.56 : [79.40%])νµ→W

MultiJet (23827.64 : [12.47%])
 (7071.49 : [3.70%])µµ→Z

Top (6700.22 : [3.51%])
 (4229.16 : [2.21%])ντ→W

 (1279.59 : [0.67%])ττ→Z
Diboson (344.45 : [0.18%])

 (43.64 : [0.02%])νe→W
ee (1.52 : [0.00%])→Z

Stat. Uncert.

Data (191131.00 : [100.00%])
 (151764.56 : [79.40%])νµ→W

MultiJet (23827.64 : [12.47%])
 (7071.49 : [3.70%])µµ→Z

Top (6700.22 : [3.51%])
 (4229.16 : [2.21%])ντ→W

 (1279.59 : [0.67%])ττ→Z
Diboson (344.45 : [0.18%])

 (43.64 : [0.02%])νe→W
ee (1.52 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

/dof = 2450.00/92χ

Data (191131.00 : [100.00%])
 (151764.56 : [79.40%])νµ→W

MultiJet (23827.64 : [12.47%])
 (7071.49 : [3.70%])µµ→Z

Top (6700.22 : [3.51%])
 (4229.16 : [2.21%])ντ→W

 (1279.59 : [0.67%])ττ→Z
Diboson (344.45 : [0.18%])

 (43.64 : [0.02%])νe→W
ee (1.52 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

/dof = 2450.00/92χ

Data (191131.00 : [100.00%])
 (151764.56 : [79.40%])νµ→W

MultiJet (23827.64 : [12.47%])
 (7071.49 : [3.70%])µµ→Z

Top (6700.22 : [3.51%])
 (4229.16 : [2.21%])ντ→W

 (1279.59 : [0.67%])ττ→Z
Diboson (344.45 : [0.18%])

 (43.64 : [0.02%])νe→W
ee (1.52 : [0.00%])→Z

Stat. Uncert.
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Data (195618.00 : [100.00%])
 (159816.73 : [81.70%])νµ→W

MultiJet (16513.24 : [8.44%])
 (7978.71 : [4.08%])µµ→Z

Top (5980.41 : [3.06%])
 (4097.54 : [2.09%])ντ→W

 (1100.14 : [0.56%])ττ→Z
Diboson (333.54 : [0.17%])

 (50.77 : [0.03%])νe→W
ee (2.53 : [0.00%])→Z

Stat. Uncert.

Data (195618.00 : [100.00%])
 (159816.73 : [81.70%])νµ→W

MultiJet (16513.24 : [8.44%])
 (7978.71 : [4.08%])µµ→Z

Top (5980.41 : [3.06%])
 (4097.54 : [2.09%])ντ→W

 (1100.14 : [0.56%])ττ→Z
Diboson (333.54 : [0.17%])

 (50.77 : [0.03%])νe→W
ee (2.53 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

/dof = 1137.92/92χ

Data (195618.00 : [100.00%])
 (159816.73 : [81.70%])νµ→W

MultiJet (16513.24 : [8.44%])
 (7978.71 : [4.08%])µµ→Z

Top (5980.41 : [3.06%])
 (4097.54 : [2.09%])ντ→W

 (1100.14 : [0.56%])ττ→Z
Diboson (333.54 : [0.17%])

 (50.77 : [0.03%])νe→W
ee (2.53 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

/dof = 1137.92/92χ

Data (195618.00 : [100.00%])
 (159816.73 : [81.70%])νµ→W

MultiJet (16513.24 : [8.44%])
 (7978.71 : [4.08%])µµ→Z

Top (5980.41 : [3.06%])
 (4097.54 : [2.09%])ντ→W

 (1100.14 : [0.56%])ττ→Z
Diboson (333.54 : [0.17%])

 (50.77 : [0.03%])νe→W
ee (2.53 : [0.00%])→Z

Stat. Uncert.
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Data (194202.00 : [100.00%])
 (163168.10 : [84.02%])νµ→W

MultiJet (14172.92 : [7.30%])
 (9285.95 : [4.78%])µµ→Z

Top (5041.48 : [2.60%])
 (3788.33 : [1.95%])ντ→W

 (960.02 : [0.49%])ττ→Z
Diboson (369.49 : [0.19%])

 (25.45 : [0.01%])νe→W
ee (1.14 : [0.00%])→Z

Stat. Uncert.

Data (194202.00 : [100.00%])
 (163168.10 : [84.02%])νµ→W

MultiJet (14172.92 : [7.30%])
 (9285.95 : [4.78%])µµ→Z

Top (5041.48 : [2.60%])
 (3788.33 : [1.95%])ντ→W

 (960.02 : [0.49%])ττ→Z
Diboson (369.49 : [0.19%])

 (25.45 : [0.01%])νe→W
ee (1.14 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

/dof = 234.63/92χ

Data (194202.00 : [100.00%])
 (163168.10 : [84.02%])νµ→W

MultiJet (14172.92 : [7.30%])
 (9285.95 : [4.78%])µµ→Z

Top (5041.48 : [2.60%])
 (3788.33 : [1.95%])ντ→W

 (960.02 : [0.49%])ττ→Z
Diboson (369.49 : [0.19%])

 (25.45 : [0.01%])νe→W
ee (1.14 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

/dof = 234.63/92χ

Data (194202.00 : [100.00%])
 (163168.10 : [84.02%])νµ→W

MultiJet (14172.92 : [7.30%])
 (9285.95 : [4.78%])µµ→Z

Top (5041.48 : [2.60%])
 (3788.33 : [1.95%])ντ→W

 (960.02 : [0.49%])ττ→Z
Diboson (369.49 : [0.19%])

 (25.45 : [0.01%])νe→W
ee (1.14 : [0.00%])→Z

Stat. Uncert.
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Data (164722.00 : [100.00%])
 (138301.29 : [83.96%])νµ→W

MultiJet (11172.35 : [6.78%])
 (9730.41 : [5.91%])µµ→Z

Top (3684.98 : [2.24%])
 (2515.58 : [1.53%])ντ→W

 (654.87 : [0.40%])ττ→Z
Diboson (310.63 : [0.19%])

 (22.57 : [0.01%])νe→W
ee (1.39 : [0.00%])→Z

Stat. Uncert.

Data (164722.00 : [100.00%])
 (138301.29 : [83.96%])νµ→W

MultiJet (11172.35 : [6.78%])
 (9730.41 : [5.91%])µµ→Z

Top (3684.98 : [2.24%])
 (2515.58 : [1.53%])ντ→W

 (654.87 : [0.40%])ττ→Z
Diboson (310.63 : [0.19%])

 (22.57 : [0.01%])νe→W
ee (1.39 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

/dof = 1922.84/92χ

Data (164722.00 : [100.00%])
 (138301.29 : [83.96%])νµ→W

MultiJet (11172.35 : [6.78%])
 (9730.41 : [5.91%])µµ→Z

Top (3684.98 : [2.24%])
 (2515.58 : [1.53%])ντ→W

 (654.87 : [0.40%])ττ→Z
Diboson (310.63 : [0.19%])

 (22.57 : [0.01%])νe→W
ee (1.39 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

/dof = 1922.84/92χ

Data (164722.00 : [100.00%])
 (138301.29 : [83.96%])νµ→W

MultiJet (11172.35 : [6.78%])
 (9730.41 : [5.91%])µµ→Z

Top (3684.98 : [2.24%])
 (2515.58 : [1.53%])ντ→W

 (654.87 : [0.40%])ττ→Z
Diboson (310.63 : [0.19%])

 (22.57 : [0.01%])νe→W
ee (1.39 : [0.00%])→Z

Stat. Uncert.
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Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

 (11603.38 : [8.42%])µµ→Z
MultiJet (10861.05 : [7.88%])

 (2366.55 : [1.72%])ντ→W
Top (2361.31 : [1.71%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (16.94 : [0.01%])νe→W
ee (1.82 : [0.00%])→Z

Stat. Uncert.

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

 (11603.38 : [8.42%])µµ→Z
MultiJet (10861.05 : [7.88%])

 (2366.55 : [1.72%])ντ→W
Top (2361.31 : [1.71%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (16.94 : [0.01%])νe→W
ee (1.82 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

/dof = 2988.52/92χ

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

 (11603.38 : [8.42%])µµ→Z
MultiJet (10861.05 : [7.88%])

 (2366.55 : [1.72%])ντ→W
Top (2361.31 : [1.71%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (16.94 : [0.01%])νe→W
ee (1.82 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

/dof = 2988.52/92χ

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

 (11603.38 : [8.42%])µµ→Z
MultiJet (10861.05 : [7.88%])

 (2366.55 : [1.72%])ντ→W
Top (2361.31 : [1.71%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (16.94 : [0.01%])νe→W
ee (1.82 : [0.00%])→Z

Stat. Uncert.
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Data (133379.00 : [100.00%])
 (90164.89 : [67.60%])νµ→W

MultiJet (20642.41 : [15.48%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (1341.12 : [1.01%])
Diboson (153.23 : [0.11%])

 (11.12 : [0.01%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

Data (133379.00 : [100.00%])
 (90164.89 : [67.60%])νµ→W

MultiJet (20642.41 : [15.48%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (1341.12 : [1.01%])
Diboson (153.23 : [0.11%])

 (11.12 : [0.01%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

/dof = 7486.32/92χ

Data (133379.00 : [100.00%])
 (90164.89 : [67.60%])νµ→W

MultiJet (20642.41 : [15.48%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (1341.12 : [1.01%])
Diboson (153.23 : [0.11%])

 (11.12 : [0.01%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

/dof = 7486.32/92χ

Data (133379.00 : [100.00%])
 (90164.89 : [67.60%])νµ→W

MultiJet (20642.41 : [15.48%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (1341.12 : [1.01%])
Diboson (153.23 : [0.11%])

 (11.12 : [0.01%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

Note

cos ✓recoCS MJ shape should be treated as function of |Y |
We can split |Y | in 3 regions and derive MJ templates for each of
them individually
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MJ from 3 independent |Y | bins: cos ✓reco
CS

as function of |Y | bins

Split SR in 3 regions:

|Y | < 0.8

0.8 < |Y | < 2.0

|Y | > 2.0
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Data (372974.00 : [100.00%])
 (300375.67 : [80.54%])νµ→W

MultiJet (43200.25 : [11.58%])
Top (13560.07 : [3.64%])

 (13296.46 : [3.56%])µµ→Z
 (8240.29 : [2.21%])ντ→W

 (2447.01 : [0.66%])ττ→Z
Diboson (729.18 : [0.20%])

 (93.53 : [0.03%])νe→W
ee (4.47 : [0.00%])→Z

Stat. Uncert.

Data (372974.00 : [100.00%])
 (300375.67 : [80.54%])νµ→W

MultiJet (43200.25 : [11.58%])
Top (13560.07 : [3.64%])

 (13296.46 : [3.56%])µµ→Z
 (8240.29 : [2.21%])ντ→W

 (2447.01 : [0.66%])ττ→Z
Diboson (729.18 : [0.20%])

 (93.53 : [0.03%])νe→W
ee (4.47 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 24.44/12χ

Data (372974.00 : [100.00%])
 (300375.67 : [80.54%])νµ→W

MultiJet (43200.25 : [11.58%])
Top (13560.07 : [3.64%])

 (13296.46 : [3.56%])µµ→Z
 (8240.29 : [2.21%])ντ→W

 (2447.01 : [0.66%])ττ→Z
Diboson (729.18 : [0.20%])

 (93.53 : [0.03%])νe→W
ee (4.47 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 24.44/12χ

Data (372974.00 : [100.00%])
 (300375.67 : [80.54%])νµ→W

MultiJet (43200.25 : [11.58%])
Top (13560.07 : [3.64%])

 (13296.46 : [3.56%])µµ→Z
 (8240.29 : [2.21%])ντ→W

 (2447.01 : [0.66%])ττ→Z
Diboson (729.18 : [0.20%])

 (93.53 : [0.03%])νe→W
ee (4.47 : [0.00%])→Z

Stat. Uncert.
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Data (554542.00 : [100.00%])
 (461286.13 : [83.18%])νµ→W

MultiJet (42069.09 : [7.59%])
 (26995.08 : [4.87%])µµ→Z

Top (14706.88 : [2.65%])
 (10401.46 : [1.88%])ντ→W

 (2715.02 : [0.49%])ττ→Z
Diboson (1013.66 : [0.18%])

 (98.79 : [0.02%])νe→W
ee (5.06 : [0.00%])→Z

Stat. Uncert.

Data (554542.00 : [100.00%])
 (461286.13 : [83.18%])νµ→W

MultiJet (42069.09 : [7.59%])
 (26995.08 : [4.87%])µµ→Z

Top (14706.88 : [2.65%])
 (10401.46 : [1.88%])ντ→W

 (2715.02 : [0.49%])ττ→Z
Diboson (1013.66 : [0.18%])

 (98.79 : [0.02%])νe→W
ee (5.06 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 13.51/22χ

Data (554542.00 : [100.00%])
 (461286.13 : [83.18%])νµ→W

MultiJet (42069.09 : [7.59%])
 (26995.08 : [4.87%])µµ→Z

Top (14706.88 : [2.65%])
 (10401.46 : [1.88%])ντ→W

 (2715.02 : [0.49%])ττ→Z
Diboson (1013.66 : [0.18%])

 (98.79 : [0.02%])νe→W
ee (5.06 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 13.51/22χ

Data (554542.00 : [100.00%])
 (461286.13 : [83.18%])νµ→W

MultiJet (42069.09 : [7.59%])
 (26995.08 : [4.87%])µµ→Z

Top (14706.88 : [2.65%])
 (10401.46 : [1.88%])ντ→W

 (2715.02 : [0.49%])ττ→Z
Diboson (1013.66 : [0.18%])

 (98.79 : [0.02%])νe→W
ee (5.06 : [0.00%])→Z

Stat. Uncert.
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Data (271132.00 : [100.00%])
 (200294.24 : [73.87%])νµ→W

MultiJet (33938.14 : [12.52%])
 (22775.96 : [8.40%])µµ→Z
 (6697.13 : [2.47%])ντ→W

Top (3702.43 : [1.37%])
 (2075.51 : [0.77%])ττ→Z

Diboson (395.56 : [0.15%])
 (28.07 : [0.01%])νe→W

ee (2.13 : [0.00%])→Z
Stat. Uncert.

Data (271132.00 : [100.00%])
 (200294.24 : [73.87%])νµ→W

MultiJet (33938.14 : [12.52%])
 (22775.96 : [8.40%])µµ→Z
 (6697.13 : [2.47%])ντ→W

Top (3702.43 : [1.37%])
 (2075.51 : [0.77%])ττ→Z

Diboson (395.56 : [0.15%])
 (28.07 : [0.01%])νe→W

ee (2.13 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 46.78/12χ

Data (271132.00 : [100.00%])
 (200294.24 : [73.87%])νµ→W

MultiJet (33938.14 : [12.52%])
 (22775.96 : [8.40%])µµ→Z
 (6697.13 : [2.47%])ντ→W

Top (3702.43 : [1.37%])
 (2075.51 : [0.77%])ττ→Z

Diboson (395.56 : [0.15%])
 (28.07 : [0.01%])νe→W

ee (2.13 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 46.78/12χ

Data (271132.00 : [100.00%])
 (200294.24 : [73.87%])νµ→W

MultiJet (33938.14 : [12.52%])
 (22775.96 : [8.40%])µµ→Z
 (6697.13 : [2.47%])ντ→W

Top (3702.43 : [1.37%])
 (2075.51 : [0.77%])ττ→Z

Diboson (395.56 : [0.15%])
 (28.07 : [0.01%])νe→W

ee (2.13 : [0.00%])→Z
Stat. Uncert.
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Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (20523.73 : [11.29%])
Top (6859.85 : [3.77%])

 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

 (1167.43 : [0.64%])ττ→Z
Diboson (384.73 : [0.21%])

 (49.89 : [0.03%])νe→W
ee (2.95 : [0.00%])→Z

Stat. Uncert.

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (20523.73 : [11.29%])
Top (6859.85 : [3.77%])

 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

 (1167.43 : [0.64%])ττ→Z
Diboson (384.73 : [0.21%])

 (49.89 : [0.03%])νe→W
ee (2.95 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

/dof = 77.49/92χ

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (20523.73 : [11.29%])
Top (6859.85 : [3.77%])

 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

 (1167.43 : [0.64%])ττ→Z
Diboson (384.73 : [0.21%])

 (49.89 : [0.03%])νe→W
ee (2.95 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

/dof = 77.49/92χ

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (20523.73 : [11.29%])
Top (6859.85 : [3.77%])

 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

 (1167.43 : [0.64%])ττ→Z
Diboson (384.73 : [0.21%])

 (49.89 : [0.03%])νe→W
ee (2.95 : [0.00%])→Z

Stat. Uncert.
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Data (191131.00 : [100.00%])
 (151764.56 : [79.40%])νµ→W

MultiJet (22676.52 : [11.86%])
 (7071.49 : [3.70%])µµ→Z

Top (6700.22 : [3.51%])
 (4229.16 : [2.21%])ντ→W

 (1279.59 : [0.67%])ττ→Z
Diboson (344.45 : [0.18%])

 (43.64 : [0.02%])νe→W
ee (1.52 : [0.00%])→Z

Stat. Uncert.

Data (191131.00 : [100.00%])
 (151764.56 : [79.40%])νµ→W

MultiJet (22676.52 : [11.86%])
 (7071.49 : [3.70%])µµ→Z

Top (6700.22 : [3.51%])
 (4229.16 : [2.21%])ντ→W

 (1279.59 : [0.67%])ττ→Z
Diboson (344.45 : [0.18%])

 (43.64 : [0.02%])νe→W
ee (1.52 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

/dof = 132.15/92χ

Data (191131.00 : [100.00%])
 (151764.56 : [79.40%])νµ→W

MultiJet (22676.52 : [11.86%])
 (7071.49 : [3.70%])µµ→Z

Top (6700.22 : [3.51%])
 (4229.16 : [2.21%])ντ→W

 (1279.59 : [0.67%])ττ→Z
Diboson (344.45 : [0.18%])

 (43.64 : [0.02%])νe→W
ee (1.52 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

/dof = 132.15/92χ

Data (191131.00 : [100.00%])
 (151764.56 : [79.40%])νµ→W

MultiJet (22676.52 : [11.86%])
 (7071.49 : [3.70%])µµ→Z

Top (6700.22 : [3.51%])
 (4229.16 : [2.21%])ντ→W

 (1279.59 : [0.67%])ττ→Z
Diboson (344.45 : [0.18%])

 (43.64 : [0.02%])νe→W
ee (1.52 : [0.00%])→Z

Stat. Uncert.

1− 0 1 2 3 4
 [Rotation]reco

CSθcos

0.8

1

1.2

D
at

a 
/ M

od
el

210

310

410

510

6100.
25

 / 
Ev

en
ts

Data (195618.00 : [100.00%])
 (159816.73 : [81.70%])νµ→W

MultiJet (16596.21 : [8.48%])
 (7978.71 : [4.08%])µµ→Z

Top (5980.41 : [3.06%])
 (4097.54 : [2.09%])ντ→W

 (1100.14 : [0.56%])ττ→Z
Diboson (333.54 : [0.17%])

 (50.77 : [0.03%])νe→W
ee (2.53 : [0.00%])→Z

Stat. Uncert.

Data (195618.00 : [100.00%])
 (159816.73 : [81.70%])νµ→W

MultiJet (16596.21 : [8.48%])
 (7978.71 : [4.08%])µµ→Z

Top (5980.41 : [3.06%])
 (4097.54 : [2.09%])ντ→W

 (1100.14 : [0.56%])ττ→Z
Diboson (333.54 : [0.17%])

 (50.77 : [0.03%])νe→W
ee (2.53 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

/dof = 1859.46/92χ

Data (195618.00 : [100.00%])
 (159816.73 : [81.70%])νµ→W

MultiJet (16596.21 : [8.48%])
 (7978.71 : [4.08%])µµ→Z

Top (5980.41 : [3.06%])
 (4097.54 : [2.09%])ντ→W

 (1100.14 : [0.56%])ττ→Z
Diboson (333.54 : [0.17%])

 (50.77 : [0.03%])νe→W
ee (2.53 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

/dof = 1859.46/92χ

Data (195618.00 : [100.00%])
 (159816.73 : [81.70%])νµ→W

MultiJet (16596.21 : [8.48%])
 (7978.71 : [4.08%])µµ→Z

Top (5980.41 : [3.06%])
 (4097.54 : [2.09%])ντ→W

 (1100.14 : [0.56%])ττ→Z
Diboson (333.54 : [0.17%])

 (50.77 : [0.03%])νe→W
ee (2.53 : [0.00%])→Z

Stat. Uncert.
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Data (194202.00 : [100.00%])
 (163168.10 : [84.02%])νµ→W

MultiJet (14239.71 : [7.33%])
 (9285.95 : [4.78%])µµ→Z

Top (5041.48 : [2.60%])
 (3788.33 : [1.95%])ντ→W

 (960.02 : [0.49%])ττ→Z
Diboson (369.49 : [0.19%])

 (25.45 : [0.01%])νe→W
ee (1.14 : [0.00%])→Z

Stat. Uncert.

Data (194202.00 : [100.00%])
 (163168.10 : [84.02%])νµ→W

MultiJet (14239.71 : [7.33%])
 (9285.95 : [4.78%])µµ→Z

Top (5041.48 : [2.60%])
 (3788.33 : [1.95%])ντ→W

 (960.02 : [0.49%])ττ→Z
Diboson (369.49 : [0.19%])

 (25.45 : [0.01%])νe→W
ee (1.14 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

/dof = 119.23/92χ

Data (194202.00 : [100.00%])
 (163168.10 : [84.02%])νµ→W

MultiJet (14239.71 : [7.33%])
 (9285.95 : [4.78%])µµ→Z

Top (5041.48 : [2.60%])
 (3788.33 : [1.95%])ντ→W

 (960.02 : [0.49%])ττ→Z
Diboson (369.49 : [0.19%])

 (25.45 : [0.01%])νe→W
ee (1.14 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

/dof = 119.23/92χ

Data (194202.00 : [100.00%])
 (163168.10 : [84.02%])νµ→W

MultiJet (14239.71 : [7.33%])
 (9285.95 : [4.78%])µµ→Z

Top (5041.48 : [2.60%])
 (3788.33 : [1.95%])ντ→W

 (960.02 : [0.49%])ττ→Z
Diboson (369.49 : [0.19%])

 (25.45 : [0.01%])νe→W
ee (1.14 : [0.00%])→Z

Stat. Uncert.
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Data (164722.00 : [100.00%])
 (138301.29 : [83.96%])νµ→W

MultiJet (11233.17 : [6.82%])
 (9730.41 : [5.91%])µµ→Z

Top (3684.98 : [2.24%])
 (2515.58 : [1.53%])ντ→W

 (654.87 : [0.40%])ττ→Z
Diboson (310.63 : [0.19%])

 (22.57 : [0.01%])νe→W
ee (1.39 : [0.00%])→Z

Stat. Uncert.

Data (164722.00 : [100.00%])
 (138301.29 : [83.96%])νµ→W

MultiJet (11233.17 : [6.82%])
 (9730.41 : [5.91%])µµ→Z

Top (3684.98 : [2.24%])
 (2515.58 : [1.53%])ντ→W

 (654.87 : [0.40%])ττ→Z
Diboson (310.63 : [0.19%])

 (22.57 : [0.01%])νe→W
ee (1.39 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

/dof = 1232.01/92χ

Data (164722.00 : [100.00%])
 (138301.29 : [83.96%])νµ→W

MultiJet (11233.17 : [6.82%])
 (9730.41 : [5.91%])µµ→Z

Top (3684.98 : [2.24%])
 (2515.58 : [1.53%])ντ→W

 (654.87 : [0.40%])ττ→Z
Diboson (310.63 : [0.19%])

 (22.57 : [0.01%])νe→W
ee (1.39 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

/dof = 1232.01/92χ

Data (164722.00 : [100.00%])
 (138301.29 : [83.96%])νµ→W

MultiJet (11233.17 : [6.82%])
 (9730.41 : [5.91%])µµ→Z

Top (3684.98 : [2.24%])
 (2515.58 : [1.53%])ντ→W

 (654.87 : [0.40%])ττ→Z
Diboson (310.63 : [0.19%])

 (22.57 : [0.01%])νe→W
ee (1.39 : [0.00%])→Z

Stat. Uncert.
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Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

MultiJet (11628.72 : [8.44%])
 (11603.38 : [8.42%])µµ→Z
 (2366.55 : [1.72%])ντ→W

Top (2361.31 : [1.71%])
 (639.72 : [0.46%])ττ→Z

Diboson (242.34 : [0.18%])
 (16.94 : [0.01%])νe→W

ee (1.82 : [0.00%])→Z
Stat. Uncert.

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

MultiJet (11628.72 : [8.44%])
 (11603.38 : [8.42%])µµ→Z
 (2366.55 : [1.72%])ντ→W

Top (2361.31 : [1.71%])
 (639.72 : [0.46%])ττ→Z

Diboson (242.34 : [0.18%])
 (16.94 : [0.01%])νe→W

ee (1.82 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

/dof = 209.96/92χ

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

MultiJet (11628.72 : [8.44%])
 (11603.38 : [8.42%])µµ→Z
 (2366.55 : [1.72%])ντ→W

Top (2361.31 : [1.71%])
 (639.72 : [0.46%])ττ→Z

Diboson (242.34 : [0.18%])
 (16.94 : [0.01%])νe→W

ee (1.82 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

/dof = 209.96/92χ

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

MultiJet (11628.72 : [8.44%])
 (11603.38 : [8.42%])µµ→Z
 (2366.55 : [1.72%])ντ→W

Top (2361.31 : [1.71%])
 (639.72 : [0.46%])ττ→Z

Diboson (242.34 : [0.18%])
 (16.94 : [0.01%])νe→W

ee (1.82 : [0.00%])→Z
Stat. Uncert.
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Data (133379.00 : [100.00%])
 (90164.89 : [67.60%])νµ→W

MultiJet (22309.41 : [16.73%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (1341.12 : [1.01%])
Diboson (153.23 : [0.11%])

 (11.12 : [0.01%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

Data (133379.00 : [100.00%])
 (90164.89 : [67.60%])νµ→W

MultiJet (22309.41 : [16.73%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (1341.12 : [1.01%])
Diboson (153.23 : [0.11%])

 (11.12 : [0.01%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

/dof = 172.43/92χ

Data (133379.00 : [100.00%])
 (90164.89 : [67.60%])νµ→W

MultiJet (22309.41 : [16.73%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (1341.12 : [1.01%])
Diboson (153.23 : [0.11%])

 (11.12 : [0.01%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

/dof = 172.43/92χ

Data (133379.00 : [100.00%])
 (90164.89 : [67.60%])νµ→W

MultiJet (22309.41 : [16.73%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (1341.12 : [1.01%])
Diboson (153.23 : [0.11%])

 (11.12 : [0.01%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

Calculate MJ normalization and shape individually for aech |Y |
region

Splitting in 3 |Y | bins shows positive e↵ect, but not able to cope
with cos ✓reco

CS
vs |Y | dependency e↵ectively
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MJ from 3 independent |Y | bins: cos ✓reco
CS

and �reco

CS
as function of |Y | bins
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MJ template shape depands on |Y |
Same observation in the electron channel
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Impact of |Y | binning on sys. uncertainty for W � ! µ�⌫

W
� ! µ�⌫ Signal region Central |Y | < 0.8 Middle 0.8 < |Y | < 2.0 Forward |Y | > 2.0

Total Number of MJ bkg 118754 43200 42069 33938

Luminosity and cross section 406 (0.34%) 126 (0.29%) 175 (0.42%) 103 (0.3%)

Intersection point 11269 (9.49%) 3581 (8.29%) 6078 (14.45%) 1744 (5.14%)

Extrapolation target 15 (0.01%) 66 (0.15%) 82 (0.2%) 42 (0.12%)

Choice of hists 3756 (3.16%) 1194 (2.76%) 2026 (4.82%) 582 (1.71%)

Isolation correction N/A N/A N/A N/A

Correlated Uncertainty 11275 (9.49%) 3777 (8.74%) 6081 (14.46%) 1748 (5.15%)

Data Stat. 775 (0.63%) 438 (1.01%) 436 (1.04%) 424 (1.25%)

MC Stat. 924 (0.78%) 599 (1.39%) 479 (1.14%) 563 (1.66%)

Shape Correction 1014 (0.85%) 759 (1.76%) 419 (1.0%) 67 (0.2%)

Uncorrelated Uncertainty 1561 (1.31%) 1061 (2.46%) 771 (1.83%) 708 (2.09%)

Preliminary MJ uncertainty estimation
I have to sync MJ unc. calculation with W precision analyses
I TODO: no sys. unc. for isolation correction included.
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Isolation ptvarcone20/pt slices for W � ! µ�⌫: leading lepton pT

0.1 ! 0.15
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Data: N = 23797.0
Ze: N = 0.1, f = 0.0%

: N = 7.8, f = 0.0%τZ
: N = 93.8, f = 0.4%µZ
: N = 0.3, f = 0.0%eW
: N = 40.2, f = 0.2%τW
: N = 1431.8, f = 6.0%µW

Top: N = 64.2, f = 0.3%
Diboson: N = 5.8, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.15 & topoetcone20/pt < 0.05
T

Isolation: 0.1 < ptvarcone20/p

Data: N = 23797.0
Ze: N = 0.1, f = 0.0%

: N = 7.8, f = 0.0%τZ
: N = 93.8, f = 0.4%µZ
: N = 0.3, f = 0.0%eW
: N = 40.2, f = 0.2%τW
: N = 1431.8, f = 6.0%µW

Top: N = 64.2, f = 0.3%
Diboson: N = 5.8, f = 0.0%
Stat. Uncert.
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Data: N = 967328.0
: N = 48.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 22554.9, f = 2.3%, SF = 1.000 +/- 0.000τW
: N = 766556.9, f = 79.2%, SF = 1.000 +/- 0.000µW

Ze: N = 2.5, f = 0.0%, SF = 1.000 +/- 0.000
: N = 48084.8, f = 5.0%, SF = 1.000 +/- 0.000µZ
: N = 6421.3, f = 0.7%, SF = 1.000 +/- 0.000τZ

Top: N = 11782.5, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 1028.6, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 110949.2, f = 11.5%, T = 5.008 +/- 0.043
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 1.72/NDoF2χ

Data: N = 967328.0
: N = 48.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 22554.9, f = 2.3%, SF = 1.000 +/- 0.000τW
: N = 766556.9, f = 79.2%, SF = 1.000 +/- 0.000µW

Ze: N = 2.5, f = 0.0%, SF = 1.000 +/- 0.000
: N = 48084.8, f = 5.0%, SF = 1.000 +/- 0.000µZ
: N = 6421.3, f = 0.7%, SF = 1.000 +/- 0.000τZ

Top: N = 11782.5, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 1028.6, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 110949.2, f = 11.5%, T = 5.008 +/- 0.043
Stat. Uncert.
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Data: N = 14253.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 13.5, f = 0.1%µZ
: N = 0.3, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 181.3, f = 1.3%µW

Top: N = 11.0, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.25 & topoetcone20/pt < 0.05
T

Isolation: 0.2 < ptvarcone20/p

Data: N = 14253.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 13.5, f = 0.1%µZ
: N = 0.3, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 181.3, f = 1.3%µW

Top: N = 11.0, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 967328.0
: N = 48.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 22554.9, f = 2.3%, SF = 1.000 +/- 0.000τW
: N = 766556.9, f = 79.2%, SF = 1.000 +/- 0.000µW

Ze: N = 2.5, f = 0.0%, SF = 1.000 +/- 0.000
: N = 48084.8, f = 5.0%, SF = 1.000 +/- 0.000µZ
: N = 6421.3, f = 0.7%, SF = 1.000 +/- 0.000τZ

Top: N = 11782.5, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 1028.6, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 115066.9, f = 11.9%, T = 8.195 +/- 0.070
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 1.95/NDoF2χ

Data: N = 967328.0
: N = 48.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 22554.9, f = 2.3%, SF = 1.000 +/- 0.000τW
: N = 766556.9, f = 79.2%, SF = 1.000 +/- 0.000µW

Ze: N = 2.5, f = 0.0%, SF = 1.000 +/- 0.000
: N = 48084.8, f = 5.0%, SF = 1.000 +/- 0.000µZ
: N = 6421.3, f = 0.7%, SF = 1.000 +/- 0.000τZ

Top: N = 11782.5, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 1028.6, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 115066.9, f = 11.9%, T = 8.195 +/- 0.070
Stat. Uncert.
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Data: N = 8417.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 5.7, f = 0.1%µZ
: N = 0.3, f = 0.0%eW
: N = 1.3, f = 0.0%τW
: N = 61.8, f = 0.7%µW

Top: N = 5.1, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.35 & topoetcone20/pt < 0.05
T

Isolation: 0.3 < ptvarcone20/p

Data: N = 8417.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 5.7, f = 0.1%µZ
: N = 0.3, f = 0.0%eW
: N = 1.3, f = 0.0%τW
: N = 61.8, f = 0.7%µW

Top: N = 5.1, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 967328.0
: N = 48.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 22554.9, f = 2.3%, SF = 1.000 +/- 0.000τW
: N = 766556.9, f = 79.2%, SF = 1.000 +/- 0.000µW

Ze: N = 2.5, f = 0.0%, SF = 1.000 +/- 0.000
: N = 48084.8, f = 5.0%, SF = 1.000 +/- 0.000µZ
: N = 6421.3, f = 0.7%, SF = 1.000 +/- 0.000τZ

Top: N = 11782.5, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 1028.6, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 121125.5, f = 12.5%, T = 14.518 +/- 0.125
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.68/NDoF2χ

Data: N = 967328.0
: N = 48.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 22554.9, f = 2.3%, SF = 1.000 +/- 0.000τW
: N = 766556.9, f = 79.2%, SF = 1.000 +/- 0.000µW

Ze: N = 2.5, f = 0.0%, SF = 1.000 +/- 0.000
: N = 48084.8, f = 5.0%, SF = 1.000 +/- 0.000µZ
: N = 6421.3, f = 0.7%, SF = 1.000 +/- 0.000τZ

Top: N = 11782.5, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 1028.6, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 121125.5, f = 12.5%, T = 14.518 +/- 0.125
Stat. Uncert.
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Data: N = 5244.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 2.2, f = 0.0%µZ
: N = 0.0, f = 0.0%eW
: N = 0.0, f = 0.0%τW
: N = 32.3, f = 0.6%µW

Top: N = 3.9, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.45 & topoetcone20/pt < 0.05
T

Isolation: 0.4 < ptvarcone20/p

Data: N = 5244.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 2.2, f = 0.0%µZ
: N = 0.0, f = 0.0%eW
: N = 0.0, f = 0.0%τW
: N = 32.3, f = 0.6%µW

Top: N = 3.9, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 967328.0
: N = 48.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 22554.9, f = 2.3%, SF = 1.000 +/- 0.000τW
: N = 766556.9, f = 79.2%, SF = 1.000 +/- 0.000µW

Ze: N = 2.5, f = 0.0%, SF = 1.000 +/- 0.000
: N = 48084.8, f = 5.0%, SF = 1.000 +/- 0.000µZ
: N = 6421.3, f = 0.7%, SF = 1.000 +/- 0.000τZ

Top: N = 11782.5, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 1028.6, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 121750.6, f = 12.6%, T = 23.389 +/- 0.201
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.94/NDoF2χ

Data: N = 967328.0
: N = 48.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 22554.9, f = 2.3%, SF = 1.000 +/- 0.000τW
: N = 766556.9, f = 79.2%, SF = 1.000 +/- 0.000µW

Ze: N = 2.5, f = 0.0%, SF = 1.000 +/- 0.000
: N = 48084.8, f = 5.0%, SF = 1.000 +/- 0.000µZ
: N = 6421.3, f = 0.7%, SF = 1.000 +/- 0.000τZ

Top: N = 11782.5, f = 1.2%, SF = 1.000 +/- 0.000
Diboson: N = 1028.6, f = 0.1%, SF = 1.000 +/- 0.000
QCD: N = 121750.6, f = 12.6%, T = 23.389 +/- 0.201
Stat. Uncert.
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Data: N = 25444.0
Ze: N = 0.1, f = 0.0%

: N = 7.8, f = 0.0%τZ
: N = 102.5, f = 0.4%µZ
: N = 0.3, f = 0.0%eW
: N = 41.9, f = 0.2%τW
: N = 1538.2, f = 6.0%µW

Top: N = 86.8, f = 0.3%
Diboson: N = 6.5, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.15 & topoetcone20/pt < 0.05
T

Isolation: 0.1 < ptvarcone20/p

Data: N = 25444.0
Ze: N = 0.1, f = 0.0%

: N = 7.8, f = 0.0%τZ
: N = 102.5, f = 0.4%µZ
: N = 0.3, f = 0.0%eW
: N = 41.9, f = 0.2%τW
: N = 1538.2, f = 6.0%µW

Top: N = 86.8, f = 0.3%
Diboson: N = 6.5, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 220.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961957.9, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 11.7, f = 0.0%, SF = 1.000 +/- 0.000
: N = 63067.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7239.1, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 31969.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 104625.8, f = 8.7%, T = 4.422 +/- 0.032
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 3.97/NDoF2χ

Data: N = 1198669.0
: N = 220.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961957.9, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 11.7, f = 0.0%, SF = 1.000 +/- 0.000
: N = 63067.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7239.1, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 31969.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 104625.8, f = 8.7%, T = 4.422 +/- 0.032
Stat. Uncert.
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Data: N = 15347.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 15.2, f = 0.1%µZ
: N = 0.4, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 203.3, f = 1.3%µW

Top: N = 17.6, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.25 & topoetcone20/pt < 0.05
T

Isolation: 0.2 < ptvarcone20/p

Data: N = 15347.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 15.2, f = 0.1%µZ
: N = 0.4, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 203.3, f = 1.3%µW

Top: N = 17.6, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 220.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961957.9, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 11.7, f = 0.0%, SF = 1.000 +/- 0.000
: N = 63067.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7239.1, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 31969.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 100813.7, f = 8.4%, T = 6.674 +/- 0.049
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 3.59/NDoF2χ

Data: N = 1198669.0
: N = 220.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961957.9, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 11.7, f = 0.0%, SF = 1.000 +/- 0.000
: N = 63067.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7239.1, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 31969.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 100813.7, f = 8.4%, T = 6.674 +/- 0.049
Stat. Uncert.
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Data: N = 9086.0
Ze: N = 0.1, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 6.3, f = 0.1%µZ
: N = 0.4, f = 0.0%eW
: N = 1.3, f = 0.0%τW
: N = 71.1, f = 0.8%µW

Top: N = 7.7, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.35 & topoetcone20/pt < 0.05
T

Isolation: 0.3 < ptvarcone20/p

Data: N = 9086.0
Ze: N = 0.1, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 6.3, f = 0.1%µZ
: N = 0.4, f = 0.0%eW
: N = 1.3, f = 0.0%τW
: N = 71.1, f = 0.8%µW

Top: N = 7.7, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 220.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961957.9, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 11.7, f = 0.0%, SF = 1.000 +/- 0.000
: N = 63067.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7239.1, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 31969.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 90673.1, f = 7.6%, T = 10.076 +/- 0.075
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 4.47/NDoF2χ

Data: N = 1198669.0
: N = 220.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961957.9, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 11.7, f = 0.0%, SF = 1.000 +/- 0.000
: N = 63067.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7239.1, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 31969.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 90673.1, f = 7.6%, T = 10.076 +/- 0.075
Stat. Uncert.
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Data: N = 5739.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 2.7, f = 0.0%µZ
: N = 0.0, f = 0.0%eW
: N = 0.5, f = 0.0%τW
: N = 35.4, f = 0.6%µW

Top: N = 5.6, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.45 & topoetcone20/pt < 0.05
T

Isolation: 0.4 < ptvarcone20/p

Data: N = 5739.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 2.7, f = 0.0%µZ
: N = 0.0, f = 0.0%eW
: N = 0.5, f = 0.0%τW
: N = 35.4, f = 0.6%µW

Top: N = 5.6, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 220.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961957.9, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 11.7, f = 0.0%, SF = 1.000 +/- 0.000
: N = 63067.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7239.1, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 31969.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 84163.2, f = 7.0%, T = 14.779 +/- 0.111
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 5.76/NDoF2χ

Data: N = 1198669.0
: N = 220.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961957.9, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 11.7, f = 0.0%, SF = 1.000 +/- 0.000
: N = 63067.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7239.1, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 31969.4, f = 2.7%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 84163.2, f = 7.0%, T = 14.779 +/- 0.111
Stat. Uncert.
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Isolation ptvarcone20/pt slices for W � ! µ�⌫: Emiss
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Data: N = 25382.0
Ze: N = 0.1, f = 0.0%

: N = 7.8, f = 0.0%τZ
: N = 102.5, f = 0.4%µZ
: N = 0.1, f = 0.0%eW
: N = 41.0, f = 0.2%τW
: N = 1531.2, f = 6.0%µW

Top: N = 68.4, f = 0.3%
Diboson: N = 6.2, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.15 & topoetcone20/pt < 0.05
T

Isolation: 0.1 < ptvarcone20/p

Data: N = 25382.0
Ze: N = 0.1, f = 0.0%

: N = 7.8, f = 0.0%τZ
: N = 102.5, f = 0.4%µZ
: N = 0.1, f = 0.0%eW
: N = 41.0, f = 0.2%τW
: N = 1531.2, f = 6.0%µW

Top: N = 68.4, f = 0.3%
Diboson: N = 6.2, f = 0.0%
Stat. Uncert.
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Data: N = 1189106.0
: N = 203.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25007.8, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 957349.5, f = 80.5%, SF = 1.000 +/- 0.000µW

Ze: N = 11.1, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62909.5, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7171.9, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 24987.4, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1958.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 132659.6, f = 11.2%, T = 5.615 +/- 0.024
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.32/NDoF2χ

Data: N = 1189106.0
: N = 203.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25007.8, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 957349.5, f = 80.5%, SF = 1.000 +/- 0.000µW

Ze: N = 11.1, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62909.5, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7171.9, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 24987.4, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1958.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 132659.6, f = 11.2%, T = 5.615 +/- 0.024
Stat. Uncert.
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Data: N = 15280.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 15.1, f = 0.1%µZ
: N = 0.4, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 201.6, f = 1.3%µW

Top: N = 14.0, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.25 & topoetcone20/pt < 0.05
T

Isolation: 0.2 < ptvarcone20/p

Data: N = 15280.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 15.1, f = 0.1%µZ
: N = 0.4, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 201.6, f = 1.3%µW

Top: N = 14.0, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1189106.0
: N = 203.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25007.8, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 957349.5, f = 80.5%, SF = 1.000 +/- 0.000µW

Ze: N = 11.1, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62909.5, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7171.9, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 24987.4, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1958.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 135763.8, f = 11.4%, T = 9.025 +/- 0.038
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.53/NDoF2χ

Data: N = 1189106.0
: N = 203.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25007.8, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 957349.5, f = 80.5%, SF = 1.000 +/- 0.000µW

Ze: N = 11.1, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62909.5, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7171.9, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 24987.4, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1958.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 135763.8, f = 11.4%, T = 9.025 +/- 0.038
Stat. Uncert.
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Data: N = 9044.0
Ze: N = 0.1, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 6.2, f = 0.1%µZ
: N = 0.4, f = 0.0%eW
: N = 0.9, f = 0.0%τW
: N = 70.6, f = 0.8%µW

Top: N = 6.0, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.35 & topoetcone20/pt < 0.05
T

Isolation: 0.3 < ptvarcone20/p

Data: N = 9044.0
Ze: N = 0.1, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 6.2, f = 0.1%µZ
: N = 0.4, f = 0.0%eW
: N = 0.9, f = 0.0%τW
: N = 70.6, f = 0.8%µW

Top: N = 6.0, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1189106.0
: N = 203.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25007.8, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 957349.5, f = 80.5%, SF = 1.000 +/- 0.000µW

Ze: N = 11.1, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62909.5, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7171.9, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 24987.4, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1958.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 143117.5, f = 12.0%, T = 15.973 +/- 0.068
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 3.12/NDoF2χ

Data: N = 1189106.0
: N = 203.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25007.8, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 957349.5, f = 80.5%, SF = 1.000 +/- 0.000µW

Ze: N = 11.1, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62909.5, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7171.9, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 24987.4, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1958.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 143117.5, f = 12.0%, T = 15.973 +/- 0.068
Stat. Uncert.
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Data: N = 5694.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 2.7, f = 0.0%µZ
: N = 0.0, f = 0.0%eW
: N = 0.5, f = 0.0%τW
: N = 34.8, f = 0.6%µW

Top: N = 4.5, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.45 & topoetcone20/pt < 0.05
T

Isolation: 0.4 < ptvarcone20/p

Data: N = 5694.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 2.7, f = 0.0%µZ
: N = 0.0, f = 0.0%eW
: N = 0.5, f = 0.0%τW
: N = 34.8, f = 0.6%µW

Top: N = 4.5, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1189106.0
: N = 203.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25007.8, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 957349.5, f = 80.5%, SF = 1.000 +/- 0.000µW

Ze: N = 11.1, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62909.5, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7171.9, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 24987.4, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1958.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 147607.5, f = 12.4%, T = 26.119 +/- 0.111
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 3.82/NDoF2χ

Data: N = 1189106.0
: N = 203.7, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25007.8, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 957349.5, f = 80.5%, SF = 1.000 +/- 0.000µW

Ze: N = 11.1, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62909.5, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7171.9, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 24987.4, f = 2.1%, SF = 1.000 +/- 0.000
Diboson: N = 1958.5, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 147607.5, f = 12.4%, T = 26.119 +/- 0.111
Stat. Uncert.
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Isolation ptvarcone20/pt slices for W � ! µ�⌫: mW

T
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Data: N = 25429.0
Ze: N = 0.1, f = 0.0%

: N = 7.8, f = 0.0%τZ
: N = 102.3, f = 0.4%µZ
: N = 0.1, f = 0.0%eW
: N = 41.9, f = 0.2%τW
: N = 1535.2, f = 6.0%µW

Top: N = 83.2, f = 0.3%
Diboson: N = 6.5, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.15 & topoetcone20/pt < 0.05
T

Isolation: 0.1 < ptvarcone20/p

Data: N = 25429.0
Ze: N = 0.1, f = 0.0%

: N = 7.8, f = 0.0%τZ
: N = 102.3, f = 0.4%µZ
: N = 0.1, f = 0.0%eW
: N = 41.9, f = 0.2%τW
: N = 1535.2, f = 6.0%µW

Top: N = 83.2, f = 0.3%
Diboson: N = 6.5, f = 0.0%
Stat. Uncert.
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Data: N = 1188441.0
: N = 162.3, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25296.3, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 954891.8, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 8.9, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62546.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7221.6, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 28218.3, f = 2.4%, SF = 1.000 +/- 0.000
Diboson: N = 1980.8, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 125412.7, f = 10.6%, T = 5.302 +/- 0.022
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.48/NDoF2χ

Data: N = 1188441.0
: N = 162.3, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25296.3, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 954891.8, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 8.9, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62546.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7221.6, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 28218.3, f = 2.4%, SF = 1.000 +/- 0.000
Diboson: N = 1980.8, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 125412.7, f = 10.6%, T = 5.302 +/- 0.022
Stat. Uncert.
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Data: N = 15340.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 15.2, f = 0.1%µZ
: N = 0.4, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 202.0, f = 1.3%µW

Top: N = 15.7, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.25 & topoetcone20/pt < 0.05
T

Isolation: 0.2 < ptvarcone20/p

Data: N = 15340.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 15.2, f = 0.1%µZ
: N = 0.4, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 202.0, f = 1.3%µW

Top: N = 15.7, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1188441.0
: N = 162.3, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25296.3, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 954891.8, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 8.9, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62546.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7221.6, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 28218.3, f = 2.4%, SF = 1.000 +/- 0.000
Diboson: N = 1980.8, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 125820.2, f = 10.6%, T = 8.332 +/- 0.034
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.91/NDoF2χ

Data: N = 1188441.0
: N = 162.3, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25296.3, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 954891.8, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 8.9, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62546.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7221.6, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 28218.3, f = 2.4%, SF = 1.000 +/- 0.000
Diboson: N = 1980.8, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 125820.2, f = 10.6%, T = 8.332 +/- 0.034
Stat. Uncert.

0.3 ! 0.35

0 20 40 60 80 100 120
 [GeV]W

Tm

0.8

1

1.2

D
at

a 
/ M

od
el 0

100

200

300

400

G
eV

 1 / 
Ev

en
ts

Data: N = 9077.0
Ze: N = 0.1, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 6.2, f = 0.1%µZ
: N = 0.3, f = 0.0%eW
: N = 1.3, f = 0.0%τW
: N = 70.8, f = 0.8%µW

Top: N = 7.4, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.35 & topoetcone20/pt < 0.05
T

Isolation: 0.3 < ptvarcone20/p

Data: N = 9077.0
Ze: N = 0.1, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 6.2, f = 0.1%µZ
: N = 0.3, f = 0.0%eW
: N = 1.3, f = 0.0%τW
: N = 70.8, f = 0.8%µW

Top: N = 7.4, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1188441.0
: N = 162.3, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25296.3, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 954891.8, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 8.9, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62546.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7221.6, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 28218.3, f = 2.4%, SF = 1.000 +/- 0.000
Diboson: N = 1980.8, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 122837.3, f = 10.3%, T = 13.662 +/- 0.056
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 4.26/NDoF2χ

Data: N = 1188441.0
: N = 162.3, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25296.3, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 954891.8, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 8.9, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62546.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7221.6, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 28218.3, f = 2.4%, SF = 1.000 +/- 0.000
Diboson: N = 1980.8, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 122837.3, f = 10.3%, T = 13.662 +/- 0.056
Stat. Uncert.
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Data: N = 5734.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 2.7, f = 0.0%µZ
: N = 0.0, f = 0.0%eW
: N = 0.5, f = 0.0%τW
: N = 35.1, f = 0.6%µW

Top: N = 5.3, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

 < 0.45 & topoetcone20/pt < 0.05
T

Isolation: 0.4 < ptvarcone20/p

Data: N = 5734.0
Ze: N = 0.0, f = 0.0%

: N = 0.0, f = 0.0%τZ
: N = 2.7, f = 0.0%µZ
: N = 0.0, f = 0.0%eW
: N = 0.5, f = 0.0%τW
: N = 35.1, f = 0.6%µW

Top: N = 5.3, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1188441.0
: N = 162.3, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25296.3, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 954891.8, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 8.9, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62546.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7221.6, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 28218.3, f = 2.4%, SF = 1.000 +/- 0.000
Diboson: N = 1980.8, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 121192.8, f = 10.2%, T = 21.298 +/- 0.089
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 5.78/NDoF2χ

Data: N = 1188441.0
: N = 162.3, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25296.3, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 954891.8, f = 80.3%, SF = 1.000 +/- 0.000µW

Ze: N = 8.9, f = 0.0%, SF = 1.000 +/- 0.000
: N = 62546.9, f = 5.3%, SF = 1.000 +/- 0.000µZ
: N = 7221.6, f = 0.6%, SF = 1.000 +/- 0.000τZ

Top: N = 28218.3, f = 2.4%, SF = 1.000 +/- 0.000
Diboson: N = 1980.8, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 121192.8, f = 10.2%, T = 21.298 +/- 0.089
Stat. Uncert.
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2D MJ estimation: extrapolation and projections on Y axis for W � ! µ�⌫
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 < 0.35 & topoetcone20/pt < 0.05
T

mj in 0.3 < ptvarcone20/p
 < 0.3 & topoetcone20/pt < 0.05

T
mj in 0.25 < ptvarcone20/p

 < 0.25 & topoetcone20/pt < 0.05
T

mj in 0.2 < ptvarcone20/p
 < 0.2 & topoetcone20/pt < 0.05

T
mj in 0.15 < ptvarcone20/p

 < 0.15 & topoetcone20/pt < 0.05
T

mj in 0.1 < ptvarcone20/p

 Work in ProgressATLAS
MJ profile
in control region CR2, bin slice 11

evaluated mj
 < 0.5 & topoetcone20/pt < 0.05

T
mj in 0.45 < ptvarcone20/p

 < 0.45 & topoetcone20/pt < 0.05
T

mj in 0.4 < ptvarcone20/p
 < 0.4 & topoetcone20/pt < 0.05

T
mj in 0.35 < ptvarcone20/p

 < 0.35 & topoetcone20/pt < 0.05
T

mj in 0.3 < ptvarcone20/p
 < 0.3 & topoetcone20/pt < 0.05

T
mj in 0.25 < ptvarcone20/p

 < 0.25 & topoetcone20/pt < 0.05
T

mj in 0.2 < ptvarcone20/p
 < 0.2 & topoetcone20/pt < 0.05

T
mj in 0.15 < ptvarcone20/p

 < 0.15 & topoetcone20/pt < 0.05
T

mj in 0.1 < ptvarcone20/p

Some of the bins are negative.

Set them to 0 with assumption it should not a↵ect overall normalization too much.
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MJ summary table

uT Cut Slice No. Isomin Isomax NData
FR NEW

FR NData
CR1 NEW

CR1 NMJ
CR1 T ↵ �2 NDoF

p
�2/NDoF NData

CR2 NEW
CR2 NMJ

CR2 NMJ
SR

– 0 0.1 0.2 2113364 ± 1454 1202160 ± 364 265157 ± 515 3774 ± 21 261383 ± 515 3.391 ± 0.006 1.021 ± 0.018 2734.47 20 11.69 12408 ± 111 2961 ± 18 9447 ± 113 32034 ± 4522
– 1 0.2 0.3 2113364 ± 1454 1202160 ± 364 150818 ± 388 636 ± 9 150182 ± 388 6.036 ± 0.011 1.004 ± 0.026 2300.96 20 10.73 6506 ± 81 507 ± 8 5999 ± 81 36210 ± 5291
– 2 0.3 0.4 2113364 ± 1454 1202160 ± 364 80303 ± 283 233 ± 5 80070 ± 283 11.757 ± 0.021 0.975 ± 0.015 2400.67 20 10.96 3871 ± 62 185 ± 5 3686 ± 62 43340 ± 8079

Table: Numbers for the electron uT fits on 13 TeV for 3 ¯anti-isolation slices. Numbers in FR are not
a↵ected by Slice No. The uncertainty of the numbers of events are statistical only except NMJ

SR which is
multiplied by

p
�2/NDoF and the uncertainty of the parameters are from the statistical uncertainty of

the fitting.

uT Cut Slice No. Isomin Isomax NData
FR NEW

FR NData
CR1 NEW

CR1 NMJ
CR1 T ↵ �2 NDoF

p
�2/NDoF NData

CR2 NEW
CR2 NMJ

CR2 NMJ
SR

– 0 0.1 0.15 2082663 ± 1443 1177864 ± 358 149341 ± 386 2830 ± 18 146511 ± 387 6.013 ± 0.011 1.023 ± 0.017 142576.13 20 84.43 7278 ± 85 2220 ± 15 5058 ± 87 30416 ± 44240
– 1 0.15 0.2 2082663 ± 1443 1177864 ± 358 115214 ± 339 893 ± 10 114321 ± 340 7.772 ± 0.014 1.018 ± 0.019 134165.04 20 81.90 5074 ± 71 714 ± 9 4360 ± 72 33887 ± 45948
– 2 0.2 0.25 2082663 ± 1443 1177864 ± 358 86638 ± 294 398 ± 7 86240 ± 294 10.424 ± 0.019 1.009 ± 0.025 134660.18 20 82.05 3608 ± 60 323 ± 6 3285 ± 60 34245 ± 51886
– 3 0.25 0.3 2082663 ± 1443 1177864 ± 358 63872 ± 253 222 ± 5 63650 ± 253 14.335 ± 0.026 0.998 ± 0.019 130496.30 20 80.78 2872 ± 54 177 ± 5 2695 ± 54 38635 ± 62523
– 4 0.3 0.35 2082663 ± 1443 1177864 ± 358 46548 ± 216 133 ± 4 46415 ± 216 19.968 ± 0.035 0.985 ± 0.015 130182.41 20 80.68 2138 ± 46 107 ± 3 2031 ± 46 40560 ± 74903
– 5 0.35 0.4 2082663 ± 1443 1177864 ± 358 33553 ± 183 93 ± 4 33460 ± 183 28.564 ± 0.050 0.961 ± 0.016 132431.96 20 81.37 1717 ± 41 74 ± 3 1643 ± 42 46923 ± 96810
– 6 0.4 0.45 2082663 ± 1443 1177864 ± 358 24168 ± 155 58 ± 2 24110 ± 155 39.982 ± 0.070 0.952 ± 0.016 135352.85 20 82.27 1289 ± 36 48 ± 2 1241 ± 36 49602 ± 118539
– 7 0.45 0.5 2082663 ± 1443 1177864 ± 358 17306 ± 132 45 ± 3 17261 ± 132 56.772 ± 0.099 0.940 ± 0.016 129257.61 20 80.39 944 ± 31 36 ± 2 908 ± 31 51573 ± 140835

Table: Numbers for the electron uT fits on 13 TeV for 8 ¯anti-isolation slices. Numbers in FR are not
a↵ected by Slice No. The uncertainty of the numbers of events are statistical only except NMJ

SR which is
multiplied by

p
�2/NDoF and the uncertainty of the parameters are from the statistical uncertainty of

the fitting.
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Details on MJ: uT ¯iso-slice #0 (0.1 < ptvarcone20/pT < 0.15)

SR with MJ
CR2
shape

mreco
T > 50GeV

Emiss,reco
T > 25GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT

FR with MJ
CR1
shape

mreco
T > 0GeV

Emiss,reco
T > 0GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT
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Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 30416.3, f = 3.2%, T = 6.013 +/- 0.011
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 30416.3, f = 3.2%, T = 6.013 +/- 0.011
Stat. Uncert.
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Data: N = 2082663.0
: N = 1055470.9, f = 50.7%, SF = 1.023 +/- 0.017eW
: N = 32708.8, f = 1.6%, SF = 1.023 +/- 0.017τW
: N = 161.9, f = 0.0%, SF = 1.023 +/- 0.017µW

Ze: N = 92834.1, f = 4.5%, SF = 1.023 +/- 0.017
: N = 52.8, f = 0.0%, SF = 1.023 +/- 0.017µZ
: N = 8297.2, f = 0.4%, SF = 1.023 +/- 0.017τZ

Top: N = 13745.4, f = 0.7%, SF = 1.023 +/- 0.017
Diboson: N = 2213.7, f = 0.1%, SF = 1.023 +/- 0.017
QCD: N = 880999.3, f = 42.3%, T = 6.013 +/- 0.011
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Relaxed cuts:
(W)>0 GeVT>0 GeV & Mmiss

TE
 = 84.43/NDoF2χ

Data: N = 2082663.0
: N = 1055470.9, f = 50.7%, SF = 1.023 +/- 0.017eW
: N = 32708.8, f = 1.6%, SF = 1.023 +/- 0.017τW
: N = 161.9, f = 0.0%, SF = 1.023 +/- 0.017µW

Ze: N = 92834.1, f = 4.5%, SF = 1.023 +/- 0.017
: N = 52.8, f = 0.0%, SF = 1.023 +/- 0.017µZ
: N = 8297.2, f = 0.4%, SF = 1.023 +/- 0.017τZ

Top: N = 13745.4, f = 0.7%, SF = 1.023 +/- 0.017
Diboson: N = 2213.7, f = 0.1%, SF = 1.023 +/- 0.017
QCD: N = 880999.3, f = 42.3%, T = 6.013 +/- 0.011
Stat. Uncert.
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Data: N = 7278.0
QCD: N = 5058.3, f = 69.5%
EW MC MJ: N = 2219.7, f = 30.5%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.15
T

Isolation: 0.1 < ptvarcone20/p

Data: N = 7278.0
QCD: N = 5058.3, f = 69.5%
EW MC MJ: N = 2219.7, f = 30.5%
Stat. Uncert.
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Data: N = 149341.0
QCD: N = 146510.9, f = 98.1%
EW MC FR2: N = 2830.1, f = 1.9%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.15
T

Isolation: 0.1 < ptvarcone20/p
Relaxed cuts:

(W)>0 GeVT>0 GeV & Mmiss
TE

Data: N = 149341.0
QCD: N = 146510.9, f = 98.1%
EW MC FR2: N = 2830.1, f = 1.9%
Stat. Uncert.

CR2
mreco

T > 50GeV

Emiss,reco
T > 25GeV

0.1 < ptvarcone20/pT < 0.15

No cut topoetcone/pT

CR1
mreco

T > 0GeV

Emiss,reco
T > 0GeV

0.1 < ptvarcone20/pT < 0.15

No cut topoetcone/pT
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Details on MJ: uT ¯iso-slice #1 (0.15 < ptvarcone20/pT < 0.2)

SR with MJ
CR2
shape

mreco
T > 50GeV

Emiss,reco
T > 25GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT

FR with MJ
CR1
shape

mreco
T > 0GeV

Emiss,reco
T > 0GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT
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Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 33886.7, f = 3.6%, T = 7.772 +/- 0.014
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 33886.7, f = 3.6%, T = 7.772 +/- 0.014
Stat. Uncert.
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Data: N = 2082663.0
: N = 1049350.3, f = 50.4%, SF = 1.018 +/- 0.019eW
: N = 32519.1, f = 1.6%, SF = 1.018 +/- 0.019τW
: N = 161.0, f = 0.0%, SF = 1.018 +/- 0.019µW

Ze: N = 92295.8, f = 4.4%, SF = 1.018 +/- 0.019
: N = 52.5, f = 0.0%, SF = 1.018 +/- 0.019µZ
: N = 8249.1, f = 0.4%, SF = 1.018 +/- 0.019τZ

Top: N = 13665.7, f = 0.7%, SF = 1.018 +/- 0.019
Diboson: N = 2200.8, f = 0.1%, SF = 1.018 +/- 0.019
QCD: N = 888537.2, f = 42.7%, T = 7.772 +/- 0.014
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Relaxed cuts:
(W)>0 GeVT>0 GeV & Mmiss

TE
 = 81.90/NDoF2χ

Data: N = 2082663.0
: N = 1049350.3, f = 50.4%, SF = 1.018 +/- 0.019eW
: N = 32519.1, f = 1.6%, SF = 1.018 +/- 0.019τW
: N = 161.0, f = 0.0%, SF = 1.018 +/- 0.019µW

Ze: N = 92295.8, f = 4.4%, SF = 1.018 +/- 0.019
: N = 52.5, f = 0.0%, SF = 1.018 +/- 0.019µZ
: N = 8249.1, f = 0.4%, SF = 1.018 +/- 0.019τZ

Top: N = 13665.7, f = 0.7%, SF = 1.018 +/- 0.019
Diboson: N = 2200.8, f = 0.1%, SF = 1.018 +/- 0.019
QCD: N = 888537.2, f = 42.7%, T = 7.772 +/- 0.014
Stat. Uncert.
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Data: N = 5074.0
QCD: N = 4359.9, f = 85.9%
EW MC MJ: N = 714.1, f = 14.1%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.2
T

Isolation: 0.15 < ptvarcone20/p

Data: N = 5074.0
QCD: N = 4359.9, f = 85.9%
EW MC MJ: N = 714.1, f = 14.1%
Stat. Uncert.
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Data: N = 115214.0
QCD: N = 114321.3, f = 99.2%
EW MC FR2: N = 892.7, f = 0.8%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.2
T

Isolation: 0.15 < ptvarcone20/p
Relaxed cuts:

(W)>0 GeVT>0 GeV & Mmiss
TE

Data: N = 115214.0
QCD: N = 114321.3, f = 99.2%
EW MC FR2: N = 892.7, f = 0.8%
Stat. Uncert.

CR2
mreco

T > 50GeV

Emiss,reco
T > 25GeV

0.15 < ptvarcone20/pT < 0.2

No cut topoetcone/pT

CR1
mreco

T > 0GeV

Emiss,reco
T > 0GeV

0.15 < ptvarcone20/pT < 0.2

No cut topoetcone/pT
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Details on MJ: uT ¯iso-slice #2 (0.2 < ptvarcone20/pT < 0.25)

SR with MJ
CR2
shape

mreco
T > 50GeV

Emiss,reco
T > 25GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT

FR with MJ
CR1
shape

mreco
T > 0GeV

Emiss,reco
T > 0GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT
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Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 34244.9, f = 3.6%, T = 10.424 +/- 0.019
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 34244.9, f = 3.6%, T = 10.424 +/- 0.019
Stat. Uncert.
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Data: N = 2082663.0
: N = 1040338.9, f = 50.0%, SF = 1.009 +/- 0.025eW
: N = 32239.8, f = 1.5%, SF = 1.009 +/- 0.025τW
: N = 159.6, f = 0.0%, SF = 1.009 +/- 0.025µW

Ze: N = 91503.2, f = 4.4%, SF = 1.009 +/- 0.025
: N = 52.1, f = 0.0%, SF = 1.009 +/- 0.025µZ
: N = 8178.2, f = 0.4%, SF = 1.009 +/- 0.025τZ

Top: N = 13548.3, f = 0.7%, SF = 1.009 +/- 0.025
Diboson: N = 2181.9, f = 0.1%, SF = 1.009 +/- 0.025
QCD: N = 898938.4, f = 43.2%, T = 10.424 +/- 0.019
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Relaxed cuts:
(W)>0 GeVT>0 GeV & Mmiss

TE
 = 82.05/NDoF2χ

Data: N = 2082663.0
: N = 1040338.9, f = 50.0%, SF = 1.009 +/- 0.025eW
: N = 32239.8, f = 1.5%, SF = 1.009 +/- 0.025τW
: N = 159.6, f = 0.0%, SF = 1.009 +/- 0.025µW

Ze: N = 91503.2, f = 4.4%, SF = 1.009 +/- 0.025
: N = 52.1, f = 0.0%, SF = 1.009 +/- 0.025µZ
: N = 8178.2, f = 0.4%, SF = 1.009 +/- 0.025τZ

Top: N = 13548.3, f = 0.7%, SF = 1.009 +/- 0.025
Diboson: N = 2181.9, f = 0.1%, SF = 1.009 +/- 0.025
QCD: N = 898938.4, f = 43.2%, T = 10.424 +/- 0.019
Stat. Uncert.
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Data: N = 3608.0
QCD: N = 3285.3, f = 91.1%
EW MC MJ: N = 322.7, f = 8.9%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.25
T

Isolation: 0.2 < ptvarcone20/p

Data: N = 3608.0
QCD: N = 3285.3, f = 91.1%
EW MC MJ: N = 322.7, f = 8.9%
Stat. Uncert.
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Data: N = 86638.0
QCD: N = 86239.6, f = 99.5%
EW MC FR2: N = 398.4, f = 0.5%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.25
T

Isolation: 0.2 < ptvarcone20/p
Relaxed cuts:

(W)>0 GeVT>0 GeV & Mmiss
TE

Data: N = 86638.0
QCD: N = 86239.6, f = 99.5%
EW MC FR2: N = 398.4, f = 0.5%
Stat. Uncert.

CR2
mreco

T > 50GeV

Emiss,reco
T > 25GeV

0.2 < ptvarcone20/pT < 0.25

No cut topoetcone/pT

CR1
mreco

T > 0GeV

Emiss,reco
T > 0GeV

0.2 < ptvarcone20/pT < 0.25

No cut topoetcone/pT
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Details on MJ: uT ¯iso-slice #3 (0.25 < ptvarcone20/pT < 0.3)

SR with MJ
CR2
shape

mreco
T > 50GeV

Emiss,reco
T > 25GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT

FR with MJ
CR1
shape

mreco
T > 0GeV

Emiss,reco
T > 0GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT
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Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 38634.8, f = 4.1%, T = 14.335 +/- 0.026
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 38634.8, f = 4.1%, T = 14.335 +/- 0.026
Stat. Uncert.
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Data: N = 2082663.0
: N = 1028735.5, f = 49.4%, SF = 0.998 +/- 0.019eW
: N = 31880.3, f = 1.5%, SF = 0.998 +/- 0.019τW
: N = 157.8, f = 0.0%, SF = 0.998 +/- 0.019µW

Ze: N = 90482.6, f = 4.3%, SF = 0.998 +/- 0.019
: N = 51.5, f = 0.0%, SF = 0.998 +/- 0.019µZ
: N = 8087.0, f = 0.4%, SF = 0.998 +/- 0.019τZ

Top: N = 13397.2, f = 0.6%, SF = 0.998 +/- 0.019
Diboson: N = 2157.6, f = 0.1%, SF = 0.998 +/- 0.019
QCD: N = 912450.2, f = 43.8%, T = 14.335 +/- 0.026
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Relaxed cuts:
(W)>0 GeVT>0 GeV & Mmiss

TE
 = 80.78/NDoF2χ

Data: N = 2082663.0
: N = 1028735.5, f = 49.4%, SF = 0.998 +/- 0.019eW
: N = 31880.3, f = 1.5%, SF = 0.998 +/- 0.019τW
: N = 157.8, f = 0.0%, SF = 0.998 +/- 0.019µW

Ze: N = 90482.6, f = 4.3%, SF = 0.998 +/- 0.019
: N = 51.5, f = 0.0%, SF = 0.998 +/- 0.019µZ
: N = 8087.0, f = 0.4%, SF = 0.998 +/- 0.019τZ

Top: N = 13397.2, f = 0.6%, SF = 0.998 +/- 0.019
Diboson: N = 2157.6, f = 0.1%, SF = 0.998 +/- 0.019
QCD: N = 912450.2, f = 43.8%, T = 14.335 +/- 0.026
Stat. Uncert.
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Data: N = 2872.0
QCD: N = 2695.0, f = 93.8%
EW MC MJ: N = 177.0, f = 6.2%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.3
T

Isolation: 0.25 < ptvarcone20/p

Data: N = 2872.0
QCD: N = 2695.0, f = 93.8%
EW MC MJ: N = 177.0, f = 6.2%
Stat. Uncert.
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Data: N = 63872.0
QCD: N = 63649.7, f = 99.7%
EW MC FR2: N = 222.3, f = 0.3%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.3
T

Isolation: 0.25 < ptvarcone20/p
Relaxed cuts:

(W)>0 GeVT>0 GeV & Mmiss
TE

Data: N = 63872.0
QCD: N = 63649.7, f = 99.7%
EW MC FR2: N = 222.3, f = 0.3%
Stat. Uncert.

CR2
mreco

T > 50GeV

Emiss,reco
T > 25GeV

0.25 < ptvarcone20/pT < 0.3

No cut topoetcone/pT

CR1
mreco

T > 0GeV

Emiss,reco
T > 0GeV

0.25 < ptvarcone20/pT < 0.3

No cut topoetcone/pT
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Details on MJ: uT ¯iso-slice #4 (0.3 < ptvarcone20/pT < 0.35)

SR with MJ
CR2
shape

mreco
T > 50GeV

Emiss,reco
T > 25GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT

FR with MJ
CR1
shape

mreco
T > 0GeV

Emiss,reco
T > 0GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT
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Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 40560.5, f = 4.3%, T = 19.968 +/- 0.035
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 40560.5, f = 4.3%, T = 19.968 +/- 0.035
Stat. Uncert.
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Data: N = 2082663.0
: N = 1016054.8, f = 48.8%, SF = 0.985 +/- 0.015eW
: N = 31487.3, f = 1.5%, SF = 0.985 +/- 0.015τW
: N = 155.9, f = 0.0%, SF = 0.985 +/- 0.015µW

Ze: N = 89367.3, f = 4.3%, SF = 0.985 +/- 0.015
: N = 50.9, f = 0.0%, SF = 0.985 +/- 0.015µZ
: N = 7987.3, f = 0.4%, SF = 0.985 +/- 0.015τZ

Top: N = 13232.1, f = 0.6%, SF = 0.985 +/- 0.015
Diboson: N = 2131.0, f = 0.1%, SF = 0.985 +/- 0.015
QCD: N = 926807.7, f = 44.5%, T = 19.968 +/- 0.035
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Relaxed cuts:
(W)>0 GeVT>0 GeV & Mmiss

TE
 = 80.68/NDoF2χ

Data: N = 2082663.0
: N = 1016054.8, f = 48.8%, SF = 0.985 +/- 0.015eW
: N = 31487.3, f = 1.5%, SF = 0.985 +/- 0.015τW
: N = 155.9, f = 0.0%, SF = 0.985 +/- 0.015µW

Ze: N = 89367.3, f = 4.3%, SF = 0.985 +/- 0.015
: N = 50.9, f = 0.0%, SF = 0.985 +/- 0.015µZ
: N = 7987.3, f = 0.4%, SF = 0.985 +/- 0.015τZ

Top: N = 13232.1, f = 0.6%, SF = 0.985 +/- 0.015
Diboson: N = 2131.0, f = 0.1%, SF = 0.985 +/- 0.015
QCD: N = 926807.7, f = 44.5%, T = 19.968 +/- 0.035
Stat. Uncert.
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Data: N = 2138.0
QCD: N = 2031.3, f = 95.0%
EW MC MJ: N = 106.7, f = 5.0%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.35
T

Isolation: 0.3 < ptvarcone20/p

Data: N = 2138.0
QCD: N = 2031.3, f = 95.0%
EW MC MJ: N = 106.7, f = 5.0%
Stat. Uncert.
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Data: N = 46548.0
QCD: N = 46414.5, f = 99.7%
EW MC FR2: N = 133.5, f = 0.3%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.35
T

Isolation: 0.3 < ptvarcone20/p
Relaxed cuts:

(W)>0 GeVT>0 GeV & Mmiss
TE

Data: N = 46548.0
QCD: N = 46414.5, f = 99.7%
EW MC FR2: N = 133.5, f = 0.3%
Stat. Uncert.

CR2
mreco

T > 50GeV

Emiss,reco
T > 25GeV

0.3 < ptvarcone20/pT < 0.35

No cut topoetcone/pT

CR1
mreco

T > 0GeV

Emiss,reco
T > 0GeV

0.3 < ptvarcone20/pT < 0.35

No cut topoetcone/pT
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Details on MJ: uT ¯iso-slice #5 (0.35 < ptvarcone20/pT < 0.4)

SR with MJ
CR2
shape

mreco
T > 50GeV

Emiss,reco
T > 25GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT

FR with MJ
CR1
shape

mreco
T > 0GeV

Emiss,reco
T > 0GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT

0 20 40 60 80 100
 [GeV]Tu

0.8

1

1.2

D
at

a 
/ M

od
el 0

0.1

0.2

0.3

0.4
610×

G
eV

 5 / 
Ev

en
ts

Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 46923.0, f = 5.0%, T = 28.564 +/- 0.050
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 46923.0, f = 5.0%, T = 28.564 +/- 0.050
Stat. Uncert.
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Data: N = 2082663.0
: N = 990695.1, f = 47.6%, SF = 0.961 +/- 0.016eW
: N = 30701.4, f = 1.5%, SF = 0.961 +/- 0.016τW
: N = 152.0, f = 0.0%, SF = 0.961 +/- 0.016µW

Ze: N = 87136.8, f = 4.2%, SF = 0.961 +/- 0.016
: N = 49.6, f = 0.0%, SF = 0.961 +/- 0.016µZ
: N = 7788.0, f = 0.4%, SF = 0.961 +/- 0.016τZ

Top: N = 12901.8, f = 0.6%, SF = 0.961 +/- 0.016
Diboson: N = 2077.8, f = 0.1%, SF = 0.961 +/- 0.016
QCD: N = 955732.4, f = 45.9%, T = 28.564 +/- 0.050
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Relaxed cuts:
(W)>0 GeVT>0 GeV & Mmiss

TE
 = 81.37/NDoF2χ

Data: N = 2082663.0
: N = 990695.1, f = 47.6%, SF = 0.961 +/- 0.016eW
: N = 30701.4, f = 1.5%, SF = 0.961 +/- 0.016τW
: N = 152.0, f = 0.0%, SF = 0.961 +/- 0.016µW

Ze: N = 87136.8, f = 4.2%, SF = 0.961 +/- 0.016
: N = 49.6, f = 0.0%, SF = 0.961 +/- 0.016µZ
: N = 7788.0, f = 0.4%, SF = 0.961 +/- 0.016τZ

Top: N = 12901.8, f = 0.6%, SF = 0.961 +/- 0.016
Diboson: N = 2077.8, f = 0.1%, SF = 0.961 +/- 0.016
QCD: N = 955732.4, f = 45.9%, T = 28.564 +/- 0.050
Stat. Uncert.
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Data: N = 1717.0
QCD: N = 1642.8, f = 95.7%
EW MC MJ: N = 74.2, f = 4.3%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.4
T

Isolation: 0.35 < ptvarcone20/p

Data: N = 1717.0
QCD: N = 1642.8, f = 95.7%
EW MC MJ: N = 74.2, f = 4.3%
Stat. Uncert.
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Data: N = 33553.0
QCD: N = 33459.7, f = 99.7%
EW MC FR2: N = 93.3, f = 0.3%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.4
T

Isolation: 0.35 < ptvarcone20/p
Relaxed cuts:

(W)>0 GeVT>0 GeV & Mmiss
TE

Data: N = 33553.0
QCD: N = 33459.7, f = 99.7%
EW MC FR2: N = 93.3, f = 0.3%
Stat. Uncert.

CR2
mreco

T > 50GeV

Emiss,reco
T > 25GeV

0.35 < ptvarcone20/pT < 0.4

No cut topoetcone/pT

CR1
mreco

T > 0GeV

Emiss,reco
T > 0GeV

0.35 < ptvarcone20/pT < 0.4

No cut topoetcone/pT
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Details on MJ: uT ¯iso-slice #6 (0.4 < ptvarcone20/pT < 0.45)

SR with MJ
CR2
shape

mreco
T > 50GeV

Emiss,reco
T > 25GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT

FR with MJ
CR1
shape

mreco
T > 0GeV

Emiss,reco
T > 0GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT
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Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 49602.4, f = 5.3%, T = 39.982 +/- 0.070
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 49602.4, f = 5.3%, T = 39.982 +/- 0.070
Stat. Uncert.
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Data: N = 2082663.0
: N = 981444.5, f = 47.1%, SF = 0.952 +/- 0.016eW
: N = 30414.7, f = 1.5%, SF = 0.952 +/- 0.016τW
: N = 150.6, f = 0.0%, SF = 0.952 +/- 0.016µW

Ze: N = 86323.1, f = 4.1%, SF = 0.952 +/- 0.016
: N = 49.1, f = 0.0%, SF = 0.952 +/- 0.016µZ
: N = 7715.3, f = 0.4%, SF = 0.952 +/- 0.016τZ

Top: N = 12781.4, f = 0.6%, SF = 0.952 +/- 0.016
Diboson: N = 2058.4, f = 0.1%, SF = 0.952 +/- 0.016
QCD: N = 963981.1, f = 46.3%, T = 39.982 +/- 0.070
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Relaxed cuts:
(W)>0 GeVT>0 GeV & Mmiss

TE
 = 82.27/NDoF2χ

Data: N = 2082663.0
: N = 981444.5, f = 47.1%, SF = 0.952 +/- 0.016eW
: N = 30414.7, f = 1.5%, SF = 0.952 +/- 0.016τW
: N = 150.6, f = 0.0%, SF = 0.952 +/- 0.016µW

Ze: N = 86323.1, f = 4.1%, SF = 0.952 +/- 0.016
: N = 49.1, f = 0.0%, SF = 0.952 +/- 0.016µZ
: N = 7715.3, f = 0.4%, SF = 0.952 +/- 0.016τZ

Top: N = 12781.4, f = 0.6%, SF = 0.952 +/- 0.016
Diboson: N = 2058.4, f = 0.1%, SF = 0.952 +/- 0.016
QCD: N = 963981.1, f = 46.3%, T = 39.982 +/- 0.070
Stat. Uncert.
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Data: N = 1289.0
QCD: N = 1240.6, f = 96.2%
EW MC MJ: N = 48.4, f = 3.8%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.45
T

Isolation: 0.4 < ptvarcone20/p

Data: N = 1289.0
QCD: N = 1240.6, f = 96.2%
EW MC MJ: N = 48.4, f = 3.8%
Stat. Uncert.

0 20 40 60 80 100
 [GeV]Tu

0.8

1

1.2

D
at

a 
/ M

od
el 0

1
2

3
4
5

310×

G
eV

 5 / 
Ev

en
ts

Data: N = 24168.0
QCD: N = 24110.5, f = 99.8%
EW MC FR2: N = 57.5, f = 0.2%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.45
T

Isolation: 0.4 < ptvarcone20/p
Relaxed cuts:

(W)>0 GeVT>0 GeV & Mmiss
TE

Data: N = 24168.0
QCD: N = 24110.5, f = 99.8%
EW MC FR2: N = 57.5, f = 0.2%
Stat. Uncert.

CR2
mreco

T > 50GeV

Emiss,reco
T > 25GeV

0.4 < ptvarcone20/pT < 0.45

No cut topoetcone/pT

CR1
mreco

T > 0GeV

Emiss,reco
T > 0GeV

0.4 < ptvarcone20/pT < 0.45

No cut topoetcone/pT
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Details on MJ: uT ¯iso-slice #7 (0.45 < ptvarcone20/pT < 0.5)

SR with MJ
CR2
shape

mreco
T > 50GeV

Emiss,reco
T > 25GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT

FR with MJ
CR1
shape

mreco
T > 0GeV

Emiss,reco
T > 0GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT
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Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 51573.0, f = 5.5%, T = 56.772 +/- 0.099
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Data: N = 941972.0
: N = 869612.7, f = 92.3%eW
: N = 16473.3, f = 1.7%τW
: N = 79.7, f = 0.0%µW

Ze: N = 4680.0, f = 0.5%
: N = 12.0, f = 0.0%µZ
: N = 1150.7, f = 0.1%τZ

Top: N = 9448.0, f = 1.0%
Diboson: N = 1529.5, f = 0.2%
QCD: N = 51573.0, f = 5.5%, T = 56.772 +/- 0.099
Stat. Uncert.
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Data: N = 2082663.0
: N = 969903.2, f = 46.6%, SF = 0.940 +/- 0.016eW
: N = 30057.1, f = 1.4%, SF = 0.940 +/- 0.016τW
: N = 148.8, f = 0.0%, SF = 0.940 +/- 0.016µW

Ze: N = 85308.0, f = 4.1%, SF = 0.940 +/- 0.016
: N = 48.5, f = 0.0%, SF = 0.940 +/- 0.016µZ
: N = 7624.5, f = 0.4%, SF = 0.940 +/- 0.016τZ

Top: N = 12631.1, f = 0.6%, SF = 0.940 +/- 0.016
Diboson: N = 2034.2, f = 0.1%, SF = 0.940 +/- 0.016
QCD: N = 979929.5, f = 47.1%, T = 56.772 +/- 0.099
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Relaxed cuts:
(W)>0 GeVT>0 GeV & Mmiss

TE
 = 80.39/NDoF2χ

Data: N = 2082663.0
: N = 969903.2, f = 46.6%, SF = 0.940 +/- 0.016eW
: N = 30057.1, f = 1.4%, SF = 0.940 +/- 0.016τW
: N = 148.8, f = 0.0%, SF = 0.940 +/- 0.016µW

Ze: N = 85308.0, f = 4.1%, SF = 0.940 +/- 0.016
: N = 48.5, f = 0.0%, SF = 0.940 +/- 0.016µZ
: N = 7624.5, f = 0.4%, SF = 0.940 +/- 0.016τZ

Top: N = 12631.1, f = 0.6%, SF = 0.940 +/- 0.016
Diboson: N = 2034.2, f = 0.1%, SF = 0.940 +/- 0.016
QCD: N = 979929.5, f = 47.1%, T = 56.772 +/- 0.099
Stat. Uncert.
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Data: N = 944.0
QCD: N = 908.4, f = 96.2%
EW MC MJ: N = 35.6, f = 3.8%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.5
T

Isolation: 0.45 < ptvarcone20/p

Data: N = 944.0
QCD: N = 908.4, f = 96.2%
EW MC MJ: N = 35.6, f = 3.8%
Stat. Uncert.
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Data: N = 17306.0
QCD: N = 17260.7, f = 99.7%
EW MC FR2: N = 45.3, f = 0.3%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.5
T

Isolation: 0.45 < ptvarcone20/p
Relaxed cuts:

(W)>0 GeVT>0 GeV & Mmiss
TE

Data: N = 17306.0
QCD: N = 17260.7, f = 99.7%
EW MC FR2: N = 45.3, f = 0.3%
Stat. Uncert.

CR2
mreco

T > 50GeV

Emiss,reco
T > 25GeV

0.45 < ptvarcone20/pT < 0.5

No cut topoetcone/pT

CR1
mreco

T > 0GeV

Emiss,reco
T > 0GeV

0.45 < ptvarcone20/pT < 0.5

No cut topoetcone/pT
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Details on MJ: uT ¯iso-slice #0 (0.1 < ptvarcone20/pT < 0.2)

SR with MJ
CR2
shape

mreco
T > 50GeV

Emiss,reco
T > 25GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT

FR with MJ
CR1
shape

mreco
T > 0GeV

Emiss,reco
T > 0GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT

0 20 40 60 80 100
 [GeV]Tu

0.8

1

1.2

D
at

a 
/ M

od
el 0

0.1

0.2

0.3

610×

G
eV

 5 / 
Ev

en
ts

Data: N = 955362.0
: N = 877906.5, f = 91.9%eW
: N = 16661.8, f = 1.7%τW
: N = 86.6, f = 0.0%µW

Ze: N = 4956.7, f = 0.5%
: N = 13.6, f = 0.0%µZ
: N = 1177.7, f = 0.1%τZ

Top: N = 12897.2, f = 1.3%
Diboson: N = 1726.7, f = 0.2%
QCD: N = 32034.0, f = 3.4%, T = 3.391 +/- 0.006
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Data: N = 955362.0
: N = 877906.5, f = 91.9%eW
: N = 16661.8, f = 1.7%τW
: N = 86.6, f = 0.0%µW

Ze: N = 4956.7, f = 0.5%
: N = 13.6, f = 0.0%µZ
: N = 1177.7, f = 0.1%τZ

Top: N = 12897.2, f = 1.3%
Diboson: N = 1726.7, f = 0.2%
QCD: N = 32034.0, f = 3.4%, T = 3.391 +/- 0.006
Stat. Uncert.
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Data: N = 2113364.0
: N = 1068239.1, f = 50.5%, SF = 1.021 +/- 0.018eW
: N = 34066.8, f = 1.6%, SF = 1.021 +/- 0.018τW
: N = 206.1, f = 0.0%, SF = 1.021 +/- 0.018µW

Ze: N = 93609.6, f = 4.4%, SF = 1.021 +/- 0.018
: N = 65.8, f = 0.0%, SF = 1.021 +/- 0.018µZ
: N = 8562.1, f = 0.4%, SF = 1.021 +/- 0.018τZ

Top: N = 19752.3, f = 0.9%, SF = 1.021 +/- 0.018
Diboson: N = 2570.4, f = 0.1%, SF = 1.021 +/- 0.018
QCD: N = 886337.5, f = 41.9%, T = 3.391 +/- 0.006
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Relaxed cuts:
(W)>0 GeVT>0 GeV & Mmiss

TE
 = 11.69/NDoF2χ

Data: N = 2113364.0
: N = 1068239.1, f = 50.5%, SF = 1.021 +/- 0.018eW
: N = 34066.8, f = 1.6%, SF = 1.021 +/- 0.018τW
: N = 206.1, f = 0.0%, SF = 1.021 +/- 0.018µW

Ze: N = 93609.6, f = 4.4%, SF = 1.021 +/- 0.018
: N = 65.8, f = 0.0%, SF = 1.021 +/- 0.018µZ
: N = 8562.1, f = 0.4%, SF = 1.021 +/- 0.018τZ

Top: N = 19752.3, f = 0.9%, SF = 1.021 +/- 0.018
Diboson: N = 2570.4, f = 0.1%, SF = 1.021 +/- 0.018
QCD: N = 886337.5, f = 41.9%, T = 3.391 +/- 0.006
Stat. Uncert.
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Data: N = 12408.0
QCD: N = 9446.9, f = 76.1%
EW MC MJ: N = 2961.1, f = 23.9%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.2
T

Isolation: 0.1 < ptvarcone20/p

Data: N = 12408.0
QCD: N = 9446.9, f = 76.1%
EW MC MJ: N = 2961.1, f = 23.9%
Stat. Uncert.
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Data: N = 265157.0
QCD: N = 261382.6, f = 98.6%
EW MC FR2: N = 3774.4, f = 1.4%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.2
T

Isolation: 0.1 < ptvarcone20/p
Relaxed cuts:

(W)>0 GeVT>0 GeV & Mmiss
TE

Data: N = 265157.0
QCD: N = 261382.6, f = 98.6%
EW MC FR2: N = 3774.4, f = 1.4%
Stat. Uncert.

CR2
mreco

T > 50GeV

Emiss,reco
T > 25GeV

0.1 < ptvarcone20/pT < 0.2

No cut topoetcone/pT

CR1
mreco

T > 0GeV

Emiss,reco
T > 0GeV

0.1 < ptvarcone20/pT < 0.2

No cut topoetcone/pT
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Details on MJ: uT ¯iso-slice #1 (0.2 < ptvarcone20/pT < 0.3)

SR with MJ
CR2
shape

mreco
T > 50GeV

Emiss,reco
T > 25GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT

FR with MJ
CR1
shape

mreco
T > 0GeV

Emiss,reco
T > 0GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT
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Data: N = 955362.0
: N = 877906.5, f = 91.9%eW
: N = 16661.8, f = 1.7%τW
: N = 86.6, f = 0.0%µW

Ze: N = 4956.7, f = 0.5%
: N = 13.6, f = 0.0%µZ
: N = 1177.7, f = 0.1%τZ

Top: N = 12897.2, f = 1.3%
Diboson: N = 1726.7, f = 0.2%
QCD: N = 36210.3, f = 3.8%, T = 6.036 +/- 0.011
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Data: N = 955362.0
: N = 877906.5, f = 91.9%eW
: N = 16661.8, f = 1.7%τW
: N = 86.6, f = 0.0%µW

Ze: N = 4956.7, f = 0.5%
: N = 13.6, f = 0.0%µZ
: N = 1177.7, f = 0.1%τZ

Top: N = 12897.2, f = 1.3%
Diboson: N = 1726.7, f = 0.2%
QCD: N = 36210.3, f = 3.8%, T = 6.036 +/- 0.011
Stat. Uncert.
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Data: N = 2113364.0
: N = 1050595.5, f = 49.7%, SF = 1.004 +/- 0.026eW
: N = 33504.1, f = 1.6%, SF = 1.004 +/- 0.026τW
: N = 202.7, f = 0.0%, SF = 1.004 +/- 0.026µW

Ze: N = 92063.5, f = 4.4%, SF = 1.004 +/- 0.026
: N = 64.7, f = 0.0%, SF = 1.004 +/- 0.026µZ
: N = 8420.7, f = 0.4%, SF = 1.004 +/- 0.026τZ

Top: N = 19426.1, f = 0.9%, SF = 1.004 +/- 0.026
Diboson: N = 2527.9, f = 0.1%, SF = 1.004 +/- 0.026
QCD: N = 906541.0, f = 42.9%, T = 6.036 +/- 0.011
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Relaxed cuts:
(W)>0 GeVT>0 GeV & Mmiss

TE
 = 10.73/NDoF2χ

Data: N = 2113364.0
: N = 1050595.5, f = 49.7%, SF = 1.004 +/- 0.026eW
: N = 33504.1, f = 1.6%, SF = 1.004 +/- 0.026τW
: N = 202.7, f = 0.0%, SF = 1.004 +/- 0.026µW

Ze: N = 92063.5, f = 4.4%, SF = 1.004 +/- 0.026
: N = 64.7, f = 0.0%, SF = 1.004 +/- 0.026µZ
: N = 8420.7, f = 0.4%, SF = 1.004 +/- 0.026τZ

Top: N = 19426.1, f = 0.9%, SF = 1.004 +/- 0.026
Diboson: N = 2527.9, f = 0.1%, SF = 1.004 +/- 0.026
QCD: N = 906541.0, f = 42.9%, T = 6.036 +/- 0.011
Stat. Uncert.
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Data: N = 6506.0
QCD: N = 5998.8, f = 92.2%
EW MC MJ: N = 507.2, f = 7.8%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.3
T

Isolation: 0.2 < ptvarcone20/p

Data: N = 6506.0
QCD: N = 5998.8, f = 92.2%
EW MC MJ: N = 507.2, f = 7.8%
Stat. Uncert.
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Data: N = 150818.0
QCD: N = 150182.2, f = 99.6%
EW MC FR2: N = 635.8, f = 0.4%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.3
T

Isolation: 0.2 < ptvarcone20/p
Relaxed cuts:

(W)>0 GeVT>0 GeV & Mmiss
TE

Data: N = 150818.0
QCD: N = 150182.2, f = 99.6%
EW MC FR2: N = 635.8, f = 0.4%
Stat. Uncert.

CR2
mreco

T > 50GeV

Emiss,reco
T > 25GeV

0.2 < ptvarcone20/pT < 0.3

No cut topoetcone/pT

CR1
mreco

T > 0GeV

Emiss,reco
T > 0GeV

0.2 < ptvarcone20/pT < 0.3

No cut topoetcone/pT
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Details on MJ: uT ¯iso-slice #2 (0.3 < ptvarcone20/pT < 0.4)

SR with MJ
CR2
shape

mreco
T > 50GeV

Emiss,reco
T > 25GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT

FR with MJ
CR1
shape

mreco
T > 0GeV

Emiss,reco
T > 0GeV

ptvarcone20/pT < 0.1

No cut topoetcone/pT
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Data: N = 955362.0
: N = 877906.5, f = 91.9%eW
: N = 16661.8, f = 1.7%τW
: N = 86.6, f = 0.0%µW

Ze: N = 4956.7, f = 0.5%
: N = 13.6, f = 0.0%µZ
: N = 1177.7, f = 0.1%τZ

Top: N = 12897.2, f = 1.3%
Diboson: N = 1726.7, f = 0.2%
QCD: N = 43340.2, f = 4.5%, T = 11.757 +/- 0.021
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Data: N = 955362.0
: N = 877906.5, f = 91.9%eW
: N = 16661.8, f = 1.7%τW
: N = 86.6, f = 0.0%µW

Ze: N = 4956.7, f = 0.5%
: N = 13.6, f = 0.0%µZ
: N = 1177.7, f = 0.1%τZ

Top: N = 12897.2, f = 1.3%
Diboson: N = 1726.7, f = 0.2%
QCD: N = 43340.2, f = 4.5%, T = 11.757 +/- 0.021
Stat. Uncert.
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Data: N = 2113364.0
: N = 1020292.8, f = 48.3%, SF = 0.975 +/- 0.015eW
: N = 32537.7, f = 1.5%, SF = 0.975 +/- 0.015τW
: N = 196.9, f = 0.0%, SF = 0.975 +/- 0.015µW

Ze: N = 89408.1, f = 4.2%, SF = 0.975 +/- 0.015
: N = 62.8, f = 0.0%, SF = 0.975 +/- 0.015µZ
: N = 8177.8, f = 0.4%, SF = 0.975 +/- 0.015τZ

Top: N = 18865.7, f = 0.9%, SF = 0.975 +/- 0.015
Diboson: N = 2455.0, f = 0.1%, SF = 0.975 +/- 0.015
QCD: N = 941368.4, f = 44.5%, T = 11.757 +/- 0.021
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

Relaxed cuts:
(W)>0 GeVT>0 GeV & Mmiss

TE
 = 10.96/NDoF2χ

Data: N = 2113364.0
: N = 1020292.8, f = 48.3%, SF = 0.975 +/- 0.015eW
: N = 32537.7, f = 1.5%, SF = 0.975 +/- 0.015τW
: N = 196.9, f = 0.0%, SF = 0.975 +/- 0.015µW

Ze: N = 89408.1, f = 4.2%, SF = 0.975 +/- 0.015
: N = 62.8, f = 0.0%, SF = 0.975 +/- 0.015µZ
: N = 8177.8, f = 0.4%, SF = 0.975 +/- 0.015τZ

Top: N = 18865.7, f = 0.9%, SF = 0.975 +/- 0.015
Diboson: N = 2455.0, f = 0.1%, SF = 0.975 +/- 0.015
QCD: N = 941368.4, f = 44.5%, T = 11.757 +/- 0.021
Stat. Uncert.
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Data: N = 3871.0
QCD: N = 3686.4, f = 95.2%
EW MC MJ: N = 184.6, f = 4.8%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.4
T

Isolation: 0.3 < ptvarcone20/p

Data: N = 3871.0
QCD: N = 3686.4, f = 95.2%
EW MC MJ: N = 184.6, f = 4.8%
Stat. Uncert.
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Data: N = 80303.0
QCD: N = 80069.7, f = 99.7%
EW MC FR2: N = 233.3, f = 0.3%
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.335 fb

 < 0.4
T

Isolation: 0.3 < ptvarcone20/p
Relaxed cuts:

(W)>0 GeVT>0 GeV & Mmiss
TE

Data: N = 80303.0
QCD: N = 80069.7, f = 99.7%
EW MC FR2: N = 233.3, f = 0.3%
Stat. Uncert.

CR2
mreco

T > 50GeV

Emiss,reco
T > 25GeV

0.3 < ptvarcone20/pT < 0.4

No cut topoetcone/pT

CR1
mreco

T > 0GeV

Emiss,reco
T > 0GeV

0.3 < ptvarcone20/pT < 0.4

No cut topoetcone/pT
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