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Brief summary on previous studies

Report from Ruth: Measurements of Drell-Yan angular coefficients 26.03.2021

Relaxed kinematic cuts on Emiss
T and mW

T in our signal region

For SR cut on track-based isolation (ptvarcone20/pt < 0.1) & calo-based isolation
(topoetcone20/pT < 0.05)

Defined strategy to work with ptvarcone20/pt isolation variable scan in MJ region:
I Relax and scan track isolation & keep calo isolation

Recoil track isolation correction is applied
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https://indico.cern.ch/event/1020357/contributions/4282760/attachments/2216552/3752622/210326_WAi_MJstudies.pdf


Outline for today

Overview of the 1D MJ background estimation procedure in W-Ai

1D control plots

2D MJ background estimation approach

Problem with MJ template derived from signal region

Summary table for MJ uncertainties

In this presentation would mainly focus on electrons channel

Results for muons channel are in the backup slides
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MJ background in W-Ai analysis

¯anti-isolated slice Fit region
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Data: N = 19097.0
QCD: N = 17915.2, f = 93.8%
EW MC FR2: N = 1181.8, 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 = 19097.0
QCD: N = 17915.2, f = 93.8%
EW MC FR2: N = 1181.8, f = 6.2%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 183493.8, f = 14.6%, T = 10.242 +/- 0.053
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 3.54/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 183493.8, f = 14.6%, T = 10.242 +/- 0.053
Stat. Uncert.xT

Note for W− → e−ν

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 different

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 , Emiss

T and |∆φ(`−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−ν for all 4 variables are on
Slides 21, 22, 23 and 24.
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Calculate MJ normalization in the signal region

W− → e−ν
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MJ fit with mj_met_reco_et
MJ fit with mj_lep_0_pt
MJ fit with mj_lepmet_dphi

 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

ToDo: old numbers

W− → e−ν 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%)

W− → µ−ν
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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

ToDo: old numbers

W− → µ−ν 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 not multiplied
by

√
χ2/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:

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
{(H0.1,0.15

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 ]
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Data (1249607.00 : [100.00%])
 (872664.57 : [69.84%])νe→W

MultiJet (221766.22 : [17.75%])
ee (78301.37 : [6.27%])→Z

 (26667.07 : [2.13%])ντ→W
Top (16017.39 : [1.28%])

 (6755.05 : [0.54%])ττ→Z
Diboson (2104.98 : [0.17%])

 (67.15 : [0.01%])νµ→W
 (25.19 : [0.00%])µµ→Z

Stat. Uncert.

Data (1249607.00 : [100.00%])
 (872664.57 : [69.84%])νe→W

MultiJet (221766.22 : [17.75%])
ee (78301.37 : [6.27%])→Z

 (26667.07 : [2.13%])ντ→W
Top (16017.39 : [1.28%])

 (6755.05 : [0.54%])ττ→Z
Diboson (2104.98 : [0.17%])

 (67.15 : [0.01%])νµ→W
 (25.19 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 1817.29/1242χ

Data (1249607.00 : [100.00%])
 (872664.57 : [69.84%])νe→W

MultiJet (221766.22 : [17.75%])
ee (78301.37 : [6.27%])→Z

 (26667.07 : [2.13%])ντ→W
Top (16017.39 : [1.28%])

 (6755.05 : [0.54%])ττ→Z
Diboson (2104.98 : [0.17%])

 (67.15 : [0.01%])νµ→W
 (25.19 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 1817.29/1242χ

Data (1249607.00 : [100.00%])
 (872664.57 : [69.84%])νe→W

MultiJet (221766.22 : [17.75%])
ee (78301.37 : [6.27%])→Z

 (26667.07 : [2.13%])ντ→W
Top (16017.39 : [1.28%])

 (6755.05 : [0.54%])ττ→Z
Diboson (2104.98 : [0.17%])

 (67.15 : [0.01%])νµ→W
 (25.19 : [0.00%])µµ→Z

Stat. Uncert.

0 50 100 150

 [GeV]
T

 p
0

lep

2−
1−
0
1
2

R
at

io

3−10

2−10

1−10

1G
eV

 1 / 
N

or
m

al
iz

ed
 E

nt
rie

s

 < 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

 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

ToDo: old numbers

W− → e−ν 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−ν 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−ν
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Data (1254026.00 : [100.00%])
 (874698.76 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.23 : [6.27%])→Z

 (26696.76 : [2.13%])ντ→W
Top (16619.15 : [1.33%])

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

 (68.16 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

Data (1254026.00 : [100.00%])
 (874698.76 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.23 : [6.27%])→Z

 (26696.76 : [2.13%])ντ→W
Top (16619.15 : [1.33%])

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

 (68.16 : [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 = 1511.88/102χ

Data (1254026.00 : [100.00%])
 (874698.76 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.23 : [6.27%])→Z

 (26696.76 : [2.13%])ντ→W
Top (16619.15 : [1.33%])

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

 (68.16 : [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 = 1511.88/102χ

Data (1254026.00 : [100.00%])
 (874698.76 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.23 : [6.27%])→Z

 (26696.76 : [2.13%])ντ→W
Top (16619.15 : [1.33%])

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

 (68.16 : [0.01%])νµ→W
 (25.36 : [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
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

 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%])
 (874696.29 : [69.77%])νe→W

MultiJet (221766.22 : [17.69%])
ee (78571.46 : [6.27%])→Z

 (26696.95 : [2.13%])ντ→W
Top (16621.61 : [1.33%])

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

 (68.16 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

Data (1253733.00 : [100.00%])
 (874696.29 : [69.77%])νe→W

MultiJet (221766.22 : [17.69%])
ee (78571.46 : [6.27%])→Z

 (26696.95 : [2.13%])ντ→W
Top (16621.61 : [1.33%])

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

 (68.16 : [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 = 3580.57/62χ

Data (1253733.00 : [100.00%])
 (874696.29 : [69.77%])νe→W

MultiJet (221766.22 : [17.69%])
ee (78571.46 : [6.27%])→Z

 (26696.95 : [2.13%])ντ→W
Top (16621.61 : [1.33%])

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

 (68.16 : [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 = 3580.57/62χ

Data (1253733.00 : [100.00%])
 (874696.29 : [69.77%])νe→W

MultiJet (221766.22 : [17.69%])
ee (78571.46 : [6.27%])→Z

 (26696.95 : [2.13%])ντ→W
Top (16621.61 : [1.33%])

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

 (68.16 : [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

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

 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

1− 0 1 2 3 4

 [Rotation]reco
CSθcos

0.8

1

1.2

1.4

D
at

a 
/ M

od
el

310

410

510

610

710

0.
25

 / 
E

ve
nt

s

Data (1254042.00 : [100.00%])
 (874706.21 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.31 : [6.27%])→Z

 (26698.53 : [2.13%])ντ→W
Top (16621.90 : [1.33%])

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

 (68.16 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

Data (1254042.00 : [100.00%])
 (874706.21 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.31 : [6.27%])→Z

 (26698.53 : [2.13%])ντ→W
Top (16621.90 : [1.33%])

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

 (68.16 : [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 = 2972.65/92χ

Data (1254042.00 : [100.00%])
 (874706.21 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.31 : [6.27%])→Z

 (26698.53 : [2.13%])ντ→W
Top (16621.90 : [1.33%])

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

 (68.16 : [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 = 2972.65/92χ

Data (1254042.00 : [100.00%])
 (874706.21 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.31 : [6.27%])→Z

 (26698.53 : [2.13%])ντ→W
Top (16621.90 : [1.33%])

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

 (68.16 : [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
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

 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%])
 (874706.21 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.31 : [6.27%])→Z

 (26698.53 : [2.13%])ντ→W
Top (16621.90 : [1.33%])

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

 (68.16 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

Data (1254042.00 : [100.00%])
 (874706.21 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.31 : [6.27%])→Z

 (26698.53 : [2.13%])ντ→W
Top (16621.90 : [1.33%])

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

 (68.16 : [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 = 773.22/72χ

Data (1254042.00 : [100.00%])
 (874706.21 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.31 : [6.27%])→Z

 (26698.53 : [2.13%])ντ→W
Top (16621.90 : [1.33%])

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

 (68.16 : [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 = 773.22/72χ

Data (1254042.00 : [100.00%])
 (874706.21 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.31 : [6.27%])→Z

 (26698.53 : [2.13%])ντ→W
Top (16621.90 : [1.33%])

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

 (68.16 : [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
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

 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 θCS in SR.
uT region [50, 100] GeV seems has wrong correction? This also observed for muons (see slide 8).
high |Y | region: non linear ¯iso-extrapolation effects in MJ?
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MJ background: control plots in the Signal Region for W− → µ−ν
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Data (1198651.00 : [100.00%])
 (961949.12 : [80.25%])νµ→W

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

Top (15949.09 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2137.98 : [0.18%])
 (110.32 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

Data (1198651.00 : [100.00%])
 (961949.12 : [80.25%])νµ→W

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

Top (15949.09 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2137.98 : [0.18%])
 (110.32 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 941.82/102χ

Data (1198651.00 : [100.00%])
 (961949.12 : [80.25%])νµ→W

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

Top (15949.09 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2137.98 : [0.18%])
 (110.32 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 941.82/102χ

Data (1198651.00 : [100.00%])
 (961949.12 : [80.25%])νµ→W

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

Top (15949.09 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2137.98 : [0.18%])
 (110.32 : [0.01%])νe→W

ee (11.66 : [0.00%])→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
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

 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 (1198648.00 : [100.00%])
 (961954.94 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 241.20/62χ

Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 241.20/62χ

Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→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

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

 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 (1198669.00 : [100.00%])
 (961956.76 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

Data (1198669.00 : [100.00%])
 (961956.76 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 171.79/92χ

Data (1198669.00 : [100.00%])
 (961956.76 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 171.79/92χ

Data (1198669.00 : [100.00%])
 (961956.76 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→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
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

 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

0 1 2 3 4 5 6

 [Rotation]reco

CS
φ

0.8

1

1.2

1.4

D
at

a 
/ M

od
el

310

410

510

610

710

0.
78

5
 / 

E
ve

nt
s

Data (1198669.00 : [100.00%])
 (961956.76 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

Data (1198669.00 : [100.00%])
 (961956.76 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 67.64/72χ

Data (1198669.00 : [100.00%])
 (961956.76 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 67.64/72χ

Data (1198669.00 : [100.00%])
 (961956.76 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.
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Bearable Data/Bkg agreement except uT distribution:
uT shows same issue for [50, 100] GeV region.
Comparing to electrons: high rapidity region works better. No huge discrepancies for cos θCS and φCS .
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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 θrecoCS vs. φrecoCS :

0.1 < ptvarcone20/py < 0.15
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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 θrecoCS vs. φreco
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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ee (78571.46 : [6.27%])→Z

 (26696.95 : [2.13%])ντ→W
Top (16621.61 : [1.33%])

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

 (68.16 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.
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MJ agreement: cos θrecoCS as function of uT bins
Binning variable:
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Data (1254026.00 : [100.00%])
 (874698.76 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.23 : [6.27%])→Z

 (26696.76 : [2.13%])ντ→W
Top (16619.15 : [1.33%])

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

 (68.16 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

Data (1254026.00 : [100.00%])
 (874698.76 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.23 : [6.27%])→Z

 (26696.76 : [2.13%])ντ→W
Top (16619.15 : [1.33%])

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

 (68.16 : [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 = 1511.88/102χ

Data (1254026.00 : [100.00%])
 (874698.76 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.23 : [6.27%])→Z

 (26696.76 : [2.13%])ντ→W
Top (16619.15 : [1.33%])

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

 (68.16 : [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 = 1511.88/102χ

Data (1254026.00 : [100.00%])
 (874698.76 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.23 : [6.27%])→Z

 (26696.76 : [2.13%])ντ→W
Top (16619.15 : [1.33%])

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

 (68.16 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

Use cos θrecoCS 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 θrecoCS tails
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Data (265827.00 : [100.00%])
 (243348.33 : [91.54%])νe→W
 (5797.47 : [2.18%])ντ→W

MultiJet (5126.40 : [1.93%])
ee (463.32 : [0.17%])→Z

 (321.98 : [0.12%])ττ→Z
Top (137.65 : [0.05%])
Diboson (67.43 : [0.03%])

 (7.44 : [0.00%])νµ→W
 (0.68 : [0.00%])µµ→Z

Stat. Uncert.

Data (265827.00 : [100.00%])
 (243348.33 : [91.54%])νe→W
 (5797.47 : [2.18%])ντ→W

MultiJet (5126.40 : [1.93%])
ee (463.32 : [0.17%])→Z

 (321.98 : [0.12%])ττ→Z
Top (137.65 : [0.05%])
Diboson (67.43 : [0.03%])

 (7.44 : [0.00%])νµ→W
 (0.68 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_1

/dof = 185.76/92χ

Data (265827.00 : [100.00%])
 (243348.33 : [91.54%])νe→W
 (5797.47 : [2.18%])ντ→W

MultiJet (5126.40 : [1.93%])
ee (463.32 : [0.17%])→Z

 (321.98 : [0.12%])ττ→Z
Top (137.65 : [0.05%])
Diboson (67.43 : [0.03%])

 (7.44 : [0.00%])νµ→W
 (0.68 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_1

/dof = 185.76/92χ

Data (265827.00 : [100.00%])
 (243348.33 : [91.54%])νe→W
 (5797.47 : [2.18%])ντ→W

MultiJet (5126.40 : [1.93%])
ee (463.32 : [0.17%])→Z

 (321.98 : [0.12%])ττ→Z
Top (137.65 : [0.05%])
Diboson (67.43 : [0.03%])

 (7.44 : [0.00%])νµ→W
 (0.68 : [0.00%])µµ→Z

Stat. Uncert.
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Data (333215.00 : [100.00%])
 (283099.12 : [84.96%])νe→W

MultiJet (36167.04 : [10.85%])
 (7210.83 : [2.16%])ντ→W

ee (3068.18 : [0.92%])→Z
 (880.25 : [0.26%])ττ→Z

Top (482.17 : [0.14%])
Diboson (194.91 : [0.06%])

 (12.98 : [0.00%])νµ→W
 (1.01 : [0.00%])µµ→Z

Stat. Uncert.

Data (333215.00 : [100.00%])
 (283099.12 : [84.96%])νe→W

MultiJet (36167.04 : [10.85%])
 (7210.83 : [2.16%])ντ→W

ee (3068.18 : [0.92%])→Z
 (880.25 : [0.26%])ττ→Z

Top (482.17 : [0.14%])
Diboson (194.91 : [0.06%])

 (12.98 : [0.00%])νµ→W
 (1.01 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_2

/dof = 557.80/92χ

Data (333215.00 : [100.00%])
 (283099.12 : [84.96%])νe→W

MultiJet (36167.04 : [10.85%])
 (7210.83 : [2.16%])ντ→W

ee (3068.18 : [0.92%])→Z
 (880.25 : [0.26%])ττ→Z

Top (482.17 : [0.14%])
Diboson (194.91 : [0.06%])

 (12.98 : [0.00%])νµ→W
 (1.01 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_2

/dof = 557.80/92χ

Data (333215.00 : [100.00%])
 (283099.12 : [84.96%])νe→W

MultiJet (36167.04 : [10.85%])
 (7210.83 : [2.16%])ντ→W

ee (3068.18 : [0.92%])→Z
 (880.25 : [0.26%])ττ→Z

Top (482.17 : [0.14%])
Diboson (194.91 : [0.06%])

 (12.98 : [0.00%])νµ→W
 (1.01 : [0.00%])µµ→Z

Stat. Uncert.
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Data (247722.00 : [100.00%])
 (145092.04 : [58.57%])νe→W

MultiJet (76867.72 : [31.03%])
ee (11971.91 : [4.83%])→Z

 (4371.53 : [1.76%])ντ→W
 (1341.70 : [0.54%])ττ→Z

Top (916.87 : [0.37%])
Diboson (287.66 : [0.12%])

 (9.04 : [0.00%])νµ→W
 (1.77 : [0.00%])µµ→Z

Stat. Uncert.

Data (247722.00 : [100.00%])
 (145092.04 : [58.57%])νe→W

MultiJet (76867.72 : [31.03%])
ee (11971.91 : [4.83%])→Z

 (4371.53 : [1.76%])ντ→W
 (1341.70 : [0.54%])ττ→Z

Top (916.87 : [0.37%])
Diboson (287.66 : [0.12%])

 (9.04 : [0.00%])νµ→W
 (1.77 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_3

/dof = 1985.63/92χ

Data (247722.00 : [100.00%])
 (145092.04 : [58.57%])νe→W

MultiJet (76867.72 : [31.03%])
ee (11971.91 : [4.83%])→Z

 (4371.53 : [1.76%])ντ→W
 (1341.70 : [0.54%])ττ→Z

Top (916.87 : [0.37%])
Diboson (287.66 : [0.12%])

 (9.04 : [0.00%])νµ→W
 (1.77 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_3

/dof = 1985.63/92χ

Data (247722.00 : [100.00%])
 (145092.04 : [58.57%])νe→W

MultiJet (76867.72 : [31.03%])
ee (11971.91 : [4.83%])→Z

 (4371.53 : [1.76%])ντ→W
 (1341.70 : [0.54%])ττ→Z

Top (916.87 : [0.37%])
Diboson (287.66 : [0.12%])

 (9.04 : [0.00%])νµ→W
 (1.77 : [0.00%])µµ→Z

Stat. Uncert.
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Data (200262.00 : [100.00%])
 (86814.26 : [43.35%])νe→W

MultiJet (74322.81 : [37.11%])
ee (28488.27 : [14.23%])→Z

 (3242.77 : [1.62%])ντ→W
 (1682.11 : [0.84%])ττ→Z

Top (1583.68 : [0.79%])
Diboson (347.76 : [0.17%])

 (10.49 : [0.01%])νµ→W
 (6.54 : [0.00%])µµ→Z

Stat. Uncert.

Data (200262.00 : [100.00%])
 (86814.26 : [43.35%])νe→W

MultiJet (74322.81 : [37.11%])
ee (28488.27 : [14.23%])→Z

 (3242.77 : [1.62%])ντ→W
 (1682.11 : [0.84%])ττ→Z

Top (1583.68 : [0.79%])
Diboson (347.76 : [0.17%])

 (10.49 : [0.01%])νµ→W
 (6.54 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_4

/dof = 1585.21/92χ

Data (200262.00 : [100.00%])
 (86814.26 : [43.35%])νe→W

MultiJet (74322.81 : [37.11%])
ee (28488.27 : [14.23%])→Z

 (3242.77 : [1.62%])ντ→W
 (1682.11 : [0.84%])ττ→Z

Top (1583.68 : [0.79%])
Diboson (347.76 : [0.17%])

 (10.49 : [0.01%])νµ→W
 (6.54 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_4

/dof = 1585.21/92χ

Data (200262.00 : [100.00%])
 (86814.26 : [43.35%])νe→W

MultiJet (74322.81 : [37.11%])
ee (28488.27 : [14.23%])→Z

 (3242.77 : [1.62%])ντ→W
 (1682.11 : [0.84%])ττ→Z

Top (1583.68 : [0.79%])
Diboson (347.76 : [0.17%])

 (10.49 : [0.01%])νµ→W
 (6.54 : [0.00%])µµ→Z

Stat. Uncert.
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Data (103697.00 : [100.00%])
 (48660.90 : [46.93%])νe→W

MultiJet (25619.71 : [24.71%])
ee (21444.18 : [20.68%])→Z

 (2249.29 : [2.17%])ντ→W
Top (2196.32 : [2.12%])

 (1057.54 : [1.02%])ττ→Z
Diboson (355.23 : [0.34%])

 (8.03 : [0.01%])νµ→W
 (7.14 : [0.01%])µµ→Z

Stat. Uncert.

Data (103697.00 : [100.00%])
 (48660.90 : [46.93%])νe→W

MultiJet (25619.71 : [24.71%])
ee (21444.18 : [20.68%])→Z

 (2249.29 : [2.17%])ντ→W
Top (2196.32 : [2.12%])

 (1057.54 : [1.02%])ττ→Z
Diboson (355.23 : [0.34%])

 (8.03 : [0.01%])νµ→W
 (7.14 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_5

/dof = 641.02/92χ

Data (103697.00 : [100.00%])
 (48660.90 : [46.93%])νe→W

MultiJet (25619.71 : [24.71%])
ee (21444.18 : [20.68%])→Z

 (2249.29 : [2.17%])ντ→W
Top (2196.32 : [2.12%])

 (1057.54 : [1.02%])ττ→Z
Diboson (355.23 : [0.34%])

 (8.03 : [0.01%])νµ→W
 (7.14 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_5

/dof = 641.02/92χ

Data (103697.00 : [100.00%])
 (48660.90 : [46.93%])νe→W

MultiJet (25619.71 : [24.71%])
ee (21444.18 : [20.68%])→Z

 (2249.29 : [2.17%])ντ→W
Top (2196.32 : [2.12%])

 (1057.54 : [1.02%])ττ→Z
Diboson (355.23 : [0.34%])

 (8.03 : [0.01%])νµ→W
 (7.14 : [0.01%])µµ→Z

Stat. Uncert.
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Data (51222.00 : [100.00%])
 (31215.58 : [60.94%])νe→W

ee (5766.89 : [11.26%])→Z
MultiJet (5321.86 : [10.39%])
Top (2969.02 : [5.80%])

 (1687.01 : [3.29%])ντ→W
 (533.16 : [1.04%])ττ→Z

Diboson (332.19 : [0.65%])
 (7.09 : [0.01%])νµ→W

 (3.99 : [0.01%])µµ→Z
Stat. Uncert.

Data (51222.00 : [100.00%])
 (31215.58 : [60.94%])νe→W

ee (5766.89 : [11.26%])→Z
MultiJet (5321.86 : [10.39%])
Top (2969.02 : [5.80%])

 (1687.01 : [3.29%])ντ→W
 (533.16 : [1.04%])ττ→Z

Diboson (332.19 : [0.65%])
 (7.09 : [0.01%])νµ→W

 (3.99 : [0.01%])µµ→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_6

/dof = 192.53/92χ

Data (51222.00 : [100.00%])
 (31215.58 : [60.94%])νe→W

ee (5766.89 : [11.26%])→Z
MultiJet (5321.86 : [10.39%])
Top (2969.02 : [5.80%])

 (1687.01 : [3.29%])ντ→W
 (533.16 : [1.04%])ττ→Z

Diboson (332.19 : [0.65%])
 (7.09 : [0.01%])νµ→W

 (3.99 : [0.01%])µµ→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_6

/dof = 192.53/92χ

Data (51222.00 : [100.00%])
 (31215.58 : [60.94%])νe→W

ee (5766.89 : [11.26%])→Z
MultiJet (5321.86 : [10.39%])
Top (2969.02 : [5.80%])

 (1687.01 : [3.29%])ντ→W
 (533.16 : [1.04%])ττ→Z

Diboson (332.19 : [0.65%])
 (7.09 : [0.01%])νµ→W

 (3.99 : [0.01%])µµ→Z
Stat. Uncert.
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Data (22818.00 : [100.00%])
 (14532.37 : [63.69%])νe→W

Top (2487.45 : [10.90%])
ee (1427.46 : [6.26%])→Z

 (875.18 : [3.84%])ντ→W
MultiJet (550.72 : [2.41%])

 (244.14 : [1.07%])ττ→Z
Diboson (195.18 : [0.86%])

 (3.57 : [0.02%])νµ→W
 (1.59 : [0.01%])µµ→Z

Stat. Uncert.

Data (22818.00 : [100.00%])
 (14532.37 : [63.69%])νe→W

Top (2487.45 : [10.90%])
ee (1427.46 : [6.26%])→Z

 (875.18 : [3.84%])ντ→W
MultiJet (550.72 : [2.41%])

 (244.14 : [1.07%])ττ→Z
Diboson (195.18 : [0.86%])

 (3.57 : [0.02%])νµ→W
 (1.59 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_7

/dof = 38.44/92χ

Data (22818.00 : [100.00%])
 (14532.37 : [63.69%])νe→W

Top (2487.45 : [10.90%])
ee (1427.46 : [6.26%])→Z

 (875.18 : [3.84%])ντ→W
MultiJet (550.72 : [2.41%])

 (244.14 : [1.07%])ττ→Z
Diboson (195.18 : [0.86%])

 (3.57 : [0.02%])νµ→W
 (1.59 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_7

/dof = 38.44/92χ

Data (22818.00 : [100.00%])
 (14532.37 : [63.69%])νe→W

Top (2487.45 : [10.90%])
ee (1427.46 : [6.26%])→Z

 (875.18 : [3.84%])ντ→W
MultiJet (550.72 : [2.41%])

 (244.14 : [1.07%])ττ→Z
Diboson (195.18 : [0.86%])

 (3.57 : [0.02%])νµ→W
 (1.59 : [0.01%])µµ→Z

Stat. Uncert.
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Data (13948.00 : [100.00%])
 (7431.35 : [53.28%])νe→W

Top (2212.36 : [15.86%])
ee (624.08 : [4.47%])→Z

 (513.88 : [3.68%])ντ→W
 (135.88 : [0.97%])ττ→Z

Diboson (132.15 : [0.95%])
MultiJet (87.16 : [0.62%])

 (3.94 : [0.03%])νµ→W
 (1.26 : [0.01%])µµ→Z

Stat. Uncert.

Data (13948.00 : [100.00%])
 (7431.35 : [53.28%])νe→W

Top (2212.36 : [15.86%])
ee (624.08 : [4.47%])→Z

 (513.88 : [3.68%])ντ→W
 (135.88 : [0.97%])ττ→Z

Diboson (132.15 : [0.95%])
MultiJet (87.16 : [0.62%])

 (3.94 : [0.03%])νµ→W
 (1.26 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_8

/dof = 60.17/92χ

Data (13948.00 : [100.00%])
 (7431.35 : [53.28%])νe→W

Top (2212.36 : [15.86%])
ee (624.08 : [4.47%])→Z

 (513.88 : [3.68%])ντ→W
 (135.88 : [0.97%])ττ→Z

Diboson (132.15 : [0.95%])
MultiJet (87.16 : [0.62%])

 (3.94 : [0.03%])νµ→W
 (1.26 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_8

/dof = 60.17/92χ

Data (13948.00 : [100.00%])
 (7431.35 : [53.28%])νe→W

Top (2212.36 : [15.86%])
ee (624.08 : [4.47%])→Z

 (513.88 : [3.68%])ντ→W
 (135.88 : [0.97%])ττ→Z

Diboson (132.15 : [0.95%])
MultiJet (87.16 : [0.62%])

 (3.94 : [0.03%])νµ→W
 (1.26 : [0.01%])µµ→Z

Stat. Uncert.

1− 0 1 2 3 4

 [Rotation]reco
CSθcos

0.8

1

1.2

1.4

D
at

a 
/ M

od
el

10

210

310

410

510

0.
25

 / 
E

ve
nt

s

Data (9191.00 : [100.00%])
 (4287.62 : [46.65%])νe→W

Top (1914.05 : [20.83%])
ee (339.42 : [3.69%])→Z

 (319.06 : [3.47%])ντ→W
Diboson (111.70 : [1.22%])

 (71.65 : [0.78%])ττ→Z
MultiJet (17.52 : [0.19%])

 (2.58 : [0.03%])νµ→W
 (0.47 : [0.01%])µµ→Z

Stat. Uncert.

Data (9191.00 : [100.00%])
 (4287.62 : [46.65%])νe→W

Top (1914.05 : [20.83%])
ee (339.42 : [3.69%])→Z

 (319.06 : [3.47%])ντ→W
Diboson (111.70 : [1.22%])

 (71.65 : [0.78%])ττ→Z
MultiJet (17.52 : [0.19%])

 (2.58 : [0.03%])νµ→W
 (0.47 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_9

/dof = 69.93/92χ

Data (9191.00 : [100.00%])
 (4287.62 : [46.65%])νe→W

Top (1914.05 : [20.83%])
ee (339.42 : [3.69%])→Z

 (319.06 : [3.47%])ντ→W
Diboson (111.70 : [1.22%])

 (71.65 : [0.78%])ττ→Z
MultiJet (17.52 : [0.19%])

 (2.58 : [0.03%])νµ→W
 (0.47 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_9

/dof = 69.93/92χ

Data (9191.00 : [100.00%])
 (4287.62 : [46.65%])νe→W

Top (1914.05 : [20.83%])
ee (339.42 : [3.69%])→Z

 (319.06 : [3.47%])ντ→W
Diboson (111.70 : [1.22%])

 (71.65 : [0.78%])ττ→Z
MultiJet (17.52 : [0.19%])

 (2.58 : [0.03%])νµ→W
 (0.47 : [0.01%])µµ→Z

Stat. Uncert.
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Data (4276.00 : [100.00%])
 (1858.29 : [43.46%])νe→W

Top (1058.28 : [24.75%])
 (156.41 : [3.66%])ντ→W

ee (130.24 : [3.05%])→Z
Diboson (75.78 : [1.77%])

 (33.60 : [0.79%])ττ→Z
MultiJet (18.60 : [0.43%])

 (1.14 : [0.03%])νµ→W
 (0.43 : [0.01%])µµ→Z

Stat. Uncert.

Data (4276.00 : [100.00%])
 (1858.29 : [43.46%])νe→W

Top (1058.28 : [24.75%])
 (156.41 : [3.66%])ντ→W

ee (130.24 : [3.05%])→Z
Diboson (75.78 : [1.77%])

 (33.60 : [0.79%])ττ→Z
MultiJet (18.60 : [0.43%])

 (1.14 : [0.03%])νµ→W
 (0.43 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_10

/dof = 102.98/92χ

Data (4276.00 : [100.00%])
 (1858.29 : [43.46%])νe→W

Top (1058.28 : [24.75%])
 (156.41 : [3.66%])ντ→W

ee (130.24 : [3.05%])→Z
Diboson (75.78 : [1.77%])

 (33.60 : [0.79%])ττ→Z
MultiJet (18.60 : [0.43%])

 (1.14 : [0.03%])νµ→W
 (0.43 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_10

/dof = 102.98/92χ

Data (4276.00 : [100.00%])
 (1858.29 : [43.46%])νe→W

Top (1058.28 : [24.75%])
 (156.41 : [3.66%])ντ→W

ee (130.24 : [3.05%])→Z
Diboson (75.78 : [1.77%])

 (33.60 : [0.79%])ττ→Z
MultiJet (18.60 : [0.43%])

 (1.14 : [0.03%])νµ→W
 (0.43 : [0.01%])µµ→Z

Stat. Uncert.
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Data (1848.00 : [100.00%])
 (777.26 : [42.06%])νe→W

Top (481.51 : [26.06%])
 (74.94 : [4.06%])ντ→W

Diboson (49.70 : [2.69%])
ee (42.79 : [2.32%])→Z

 (12.42 : [0.67%])ττ→Z
 (1.07 : [0.06%])νµ→W

 (0.29 : [0.02%])µµ→Z
(0 %) MultiJet
Stat. Uncert.

Data (1848.00 : [100.00%])
 (777.26 : [42.06%])νe→W

Top (481.51 : [26.06%])
 (74.94 : [4.06%])ντ→W

Diboson (49.70 : [2.69%])
ee (42.79 : [2.32%])→Z

 (12.42 : [0.67%])ττ→Z
 (1.07 : [0.06%])νµ→W

 (0.29 : [0.02%])µµ→Z
(0 %) MultiJet
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

/dof = 75.90/92χ

Data (1848.00 : [100.00%])
 (777.26 : [42.06%])νe→W

Top (481.51 : [26.06%])
 (74.94 : [4.06%])ντ→W

Diboson (49.70 : [2.69%])
ee (42.79 : [2.32%])→Z

 (12.42 : [0.67%])ττ→Z
 (1.07 : [0.06%])νµ→W

 (0.29 : [0.02%])µµ→Z
(0 %) MultiJet
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

/dof = 75.90/92χ

Data (1848.00 : [100.00%])
 (777.26 : [42.06%])νe→W

Top (481.51 : [26.06%])
 (74.94 : [4.06%])ντ→W

Diboson (49.70 : [2.69%])
ee (42.79 : [2.32%])→Z

 (12.42 : [0.67%])ττ→Z
 (1.07 : [0.06%])νµ→W

 (0.29 : [0.02%])µµ→Z
(0 %) MultiJet
Stat. Uncert.

Daniil Ponomarenko (NRNU MEPhI, RU NL) W-Ai measurements November 23, 2021 12 / 38



MJ agreement: φrecoCS as function of uT bins

Binning variable:
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Data (1254026.00 : [100.00%])
 (874698.76 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.23 : [6.27%])→Z

 (26696.76 : [2.13%])ντ→W
Top (16619.15 : [1.33%])

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

 (68.16 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

Data (1254026.00 : [100.00%])
 (874698.76 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.23 : [6.27%])→Z

 (26696.76 : [2.13%])ντ→W
Top (16619.15 : [1.33%])

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

 (68.16 : [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 = 1511.88/102χ

Data (1254026.00 : [100.00%])
 (874698.76 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.23 : [6.27%])→Z

 (26696.76 : [2.13%])ντ→W
Top (16619.15 : [1.33%])

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

 (68.16 : [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 = 1511.88/102χ

Data (1254026.00 : [100.00%])
 (874698.76 : [69.75%])νe→W

MultiJet (221766.22 : [17.68%])
ee (78587.23 : [6.27%])→Z

 (26696.76 : [2.13%])ντ→W
Top (16619.15 : [1.33%])

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

 (68.16 : [0.01%])νµ→W
 (25.36 : [0.00%])µµ→Z

Stat. Uncert.

Use φrecoCS 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%])
 (243348.33 : [91.54%])νe→W
 (5797.47 : [2.18%])ντ→W

MultiJet (5126.40 : [1.93%])
ee (463.32 : [0.17%])→Z

 (321.98 : [0.12%])ττ→Z
Top (137.65 : [0.05%])
Diboson (67.43 : [0.03%])

 (7.44 : [0.00%])νµ→W
 (0.68 : [0.00%])µµ→Z

Stat. Uncert.

Data (265827.00 : [100.00%])
 (243348.33 : [91.54%])νe→W
 (5797.47 : [2.18%])ντ→W

MultiJet (5126.40 : [1.93%])
ee (463.32 : [0.17%])→Z

 (321.98 : [0.12%])ττ→Z
Top (137.65 : [0.05%])
Diboson (67.43 : [0.03%])

 (7.44 : [0.00%])νµ→W
 (0.68 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_1

/dof = 40.65/72χ

Data (265827.00 : [100.00%])
 (243348.33 : [91.54%])νe→W
 (5797.47 : [2.18%])ντ→W

MultiJet (5126.40 : [1.93%])
ee (463.32 : [0.17%])→Z

 (321.98 : [0.12%])ττ→Z
Top (137.65 : [0.05%])
Diboson (67.43 : [0.03%])

 (7.44 : [0.00%])νµ→W
 (0.68 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_1

/dof = 40.65/72χ

Data (265827.00 : [100.00%])
 (243348.33 : [91.54%])νe→W
 (5797.47 : [2.18%])ντ→W

MultiJet (5126.40 : [1.93%])
ee (463.32 : [0.17%])→Z

 (321.98 : [0.12%])ττ→Z
Top (137.65 : [0.05%])
Diboson (67.43 : [0.03%])

 (7.44 : [0.00%])νµ→W
 (0.68 : [0.00%])µµ→Z

Stat. Uncert.
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Data (333215.00 : [100.00%])
 (283099.12 : [84.96%])νe→W

MultiJet (36167.04 : [10.85%])
 (7210.83 : [2.16%])ντ→W

ee (3068.18 : [0.92%])→Z
 (880.25 : [0.26%])ττ→Z

Top (482.17 : [0.14%])
Diboson (194.91 : [0.06%])

 (12.98 : [0.00%])νµ→W
 (1.01 : [0.00%])µµ→Z

Stat. Uncert.

Data (333215.00 : [100.00%])
 (283099.12 : [84.96%])νe→W

MultiJet (36167.04 : [10.85%])
 (7210.83 : [2.16%])ντ→W

ee (3068.18 : [0.92%])→Z
 (880.25 : [0.26%])ττ→Z

Top (482.17 : [0.14%])
Diboson (194.91 : [0.06%])

 (12.98 : [0.00%])νµ→W
 (1.01 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_2

/dof = 17.64/72χ

Data (333215.00 : [100.00%])
 (283099.12 : [84.96%])νe→W

MultiJet (36167.04 : [10.85%])
 (7210.83 : [2.16%])ντ→W

ee (3068.18 : [0.92%])→Z
 (880.25 : [0.26%])ττ→Z

Top (482.17 : [0.14%])
Diboson (194.91 : [0.06%])

 (12.98 : [0.00%])νµ→W
 (1.01 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_2

/dof = 17.64/72χ

Data (333215.00 : [100.00%])
 (283099.12 : [84.96%])νe→W

MultiJet (36167.04 : [10.85%])
 (7210.83 : [2.16%])ντ→W

ee (3068.18 : [0.92%])→Z
 (880.25 : [0.26%])ττ→Z

Top (482.17 : [0.14%])
Diboson (194.91 : [0.06%])

 (12.98 : [0.00%])νµ→W
 (1.01 : [0.00%])µµ→Z

Stat. Uncert.
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Data (247722.00 : [100.00%])
 (145092.04 : [58.57%])νe→W

MultiJet (76867.72 : [31.03%])
ee (11971.91 : [4.83%])→Z

 (4371.53 : [1.76%])ντ→W
 (1341.70 : [0.54%])ττ→Z

Top (916.87 : [0.37%])
Diboson (287.66 : [0.12%])

 (9.04 : [0.00%])νµ→W
 (1.77 : [0.00%])µµ→Z

Stat. Uncert.

Data (247722.00 : [100.00%])
 (145092.04 : [58.57%])νe→W

MultiJet (76867.72 : [31.03%])
ee (11971.91 : [4.83%])→Z

 (4371.53 : [1.76%])ντ→W
 (1341.70 : [0.54%])ττ→Z

Top (916.87 : [0.37%])
Diboson (287.66 : [0.12%])

 (9.04 : [0.00%])νµ→W
 (1.77 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_3

/dof = 917.16/72χ

Data (247722.00 : [100.00%])
 (145092.04 : [58.57%])νe→W

MultiJet (76867.72 : [31.03%])
ee (11971.91 : [4.83%])→Z

 (4371.53 : [1.76%])ντ→W
 (1341.70 : [0.54%])ττ→Z

Top (916.87 : [0.37%])
Diboson (287.66 : [0.12%])

 (9.04 : [0.00%])νµ→W
 (1.77 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_3

/dof = 917.16/72χ

Data (247722.00 : [100.00%])
 (145092.04 : [58.57%])νe→W

MultiJet (76867.72 : [31.03%])
ee (11971.91 : [4.83%])→Z

 (4371.53 : [1.76%])ντ→W
 (1341.70 : [0.54%])ττ→Z

Top (916.87 : [0.37%])
Diboson (287.66 : [0.12%])

 (9.04 : [0.00%])νµ→W
 (1.77 : [0.00%])µµ→Z

Stat. Uncert.
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Data (200262.00 : [100.00%])
 (86814.26 : [43.35%])νe→W

MultiJet (74322.81 : [37.11%])
ee (28488.27 : [14.23%])→Z

 (3242.77 : [1.62%])ντ→W
 (1682.11 : [0.84%])ττ→Z

Top (1583.68 : [0.79%])
Diboson (347.76 : [0.17%])

 (10.49 : [0.01%])νµ→W
 (6.54 : [0.00%])µµ→Z

Stat. Uncert.

Data (200262.00 : [100.00%])
 (86814.26 : [43.35%])νe→W

MultiJet (74322.81 : [37.11%])
ee (28488.27 : [14.23%])→Z

 (3242.77 : [1.62%])ντ→W
 (1682.11 : [0.84%])ττ→Z

Top (1583.68 : [0.79%])
Diboson (347.76 : [0.17%])

 (10.49 : [0.01%])νµ→W
 (6.54 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_4

/dof = 700.78/72χ

Data (200262.00 : [100.00%])
 (86814.26 : [43.35%])νe→W

MultiJet (74322.81 : [37.11%])
ee (28488.27 : [14.23%])→Z

 (3242.77 : [1.62%])ντ→W
 (1682.11 : [0.84%])ττ→Z

Top (1583.68 : [0.79%])
Diboson (347.76 : [0.17%])

 (10.49 : [0.01%])νµ→W
 (6.54 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_4

/dof = 700.78/72χ

Data (200262.00 : [100.00%])
 (86814.26 : [43.35%])νe→W

MultiJet (74322.81 : [37.11%])
ee (28488.27 : [14.23%])→Z

 (3242.77 : [1.62%])ντ→W
 (1682.11 : [0.84%])ττ→Z

Top (1583.68 : [0.79%])
Diboson (347.76 : [0.17%])

 (10.49 : [0.01%])νµ→W
 (6.54 : [0.00%])µµ→Z

Stat. Uncert.

0 1 2 3 4 5 6

 [Rotation]reco

CS
φ

0.8

1

1.2

1.4

D
at

a 
/ M

od
el

210

310

410

510

610

0.
78

5
 / 

E
ve

nt
s

Data (103697.00 : [100.00%])
 (48660.90 : [46.93%])νe→W

MultiJet (25619.71 : [24.71%])
ee (21444.18 : [20.68%])→Z

 (2249.29 : [2.17%])ντ→W
Top (2196.32 : [2.12%])

 (1057.54 : [1.02%])ττ→Z
Diboson (355.23 : [0.34%])

 (8.03 : [0.01%])νµ→W
 (7.14 : [0.01%])µµ→Z

Stat. Uncert.

Data (103697.00 : [100.00%])
 (48660.90 : [46.93%])νe→W

MultiJet (25619.71 : [24.71%])
ee (21444.18 : [20.68%])→Z

 (2249.29 : [2.17%])ντ→W
Top (2196.32 : [2.12%])

 (1057.54 : [1.02%])ττ→Z
Diboson (355.23 : [0.34%])

 (8.03 : [0.01%])νµ→W
 (7.14 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_5

/dof = 65.88/72χ

Data (103697.00 : [100.00%])
 (48660.90 : [46.93%])νe→W

MultiJet (25619.71 : [24.71%])
ee (21444.18 : [20.68%])→Z

 (2249.29 : [2.17%])ντ→W
Top (2196.32 : [2.12%])

 (1057.54 : [1.02%])ττ→Z
Diboson (355.23 : [0.34%])

 (8.03 : [0.01%])νµ→W
 (7.14 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_5

/dof = 65.88/72χ

Data (103697.00 : [100.00%])
 (48660.90 : [46.93%])νe→W

MultiJet (25619.71 : [24.71%])
ee (21444.18 : [20.68%])→Z

 (2249.29 : [2.17%])ντ→W
Top (2196.32 : [2.12%])

 (1057.54 : [1.02%])ττ→Z
Diboson (355.23 : [0.34%])

 (8.03 : [0.01%])νµ→W
 (7.14 : [0.01%])µµ→Z

Stat. Uncert.
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Data (51222.00 : [100.00%])
 (31215.58 : [60.94%])νe→W

ee (5766.89 : [11.26%])→Z
MultiJet (5321.86 : [10.39%])
Top (2969.02 : [5.80%])

 (1687.01 : [3.29%])ντ→W
 (533.16 : [1.04%])ττ→Z

Diboson (332.19 : [0.65%])
 (7.09 : [0.01%])νµ→W

 (3.99 : [0.01%])µµ→Z
Stat. Uncert.

Data (51222.00 : [100.00%])
 (31215.58 : [60.94%])νe→W

ee (5766.89 : [11.26%])→Z
MultiJet (5321.86 : [10.39%])
Top (2969.02 : [5.80%])

 (1687.01 : [3.29%])ντ→W
 (533.16 : [1.04%])ττ→Z

Diboson (332.19 : [0.65%])
 (7.09 : [0.01%])νµ→W

 (3.99 : [0.01%])µµ→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_6

/dof = 256.23/72χ

Data (51222.00 : [100.00%])
 (31215.58 : [60.94%])νe→W

ee (5766.89 : [11.26%])→Z
MultiJet (5321.86 : [10.39%])
Top (2969.02 : [5.80%])

 (1687.01 : [3.29%])ντ→W
 (533.16 : [1.04%])ττ→Z

Diboson (332.19 : [0.65%])
 (7.09 : [0.01%])νµ→W

 (3.99 : [0.01%])µµ→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_6

/dof = 256.23/72χ

Data (51222.00 : [100.00%])
 (31215.58 : [60.94%])νe→W

ee (5766.89 : [11.26%])→Z
MultiJet (5321.86 : [10.39%])
Top (2969.02 : [5.80%])

 (1687.01 : [3.29%])ντ→W
 (533.16 : [1.04%])ττ→Z

Diboson (332.19 : [0.65%])
 (7.09 : [0.01%])νµ→W

 (3.99 : [0.01%])µµ→Z
Stat. Uncert.
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Data (22818.00 : [100.00%])
 (14532.37 : [63.69%])νe→W

Top (2487.45 : [10.90%])
ee (1427.46 : [6.26%])→Z

 (875.18 : [3.84%])ντ→W
MultiJet (550.72 : [2.41%])

 (244.14 : [1.07%])ττ→Z
Diboson (195.18 : [0.86%])

 (3.57 : [0.02%])νµ→W
 (1.59 : [0.01%])µµ→Z

Stat. Uncert.

Data (22818.00 : [100.00%])
 (14532.37 : [63.69%])νe→W

Top (2487.45 : [10.90%])
ee (1427.46 : [6.26%])→Z

 (875.18 : [3.84%])ντ→W
MultiJet (550.72 : [2.41%])

 (244.14 : [1.07%])ττ→Z
Diboson (195.18 : [0.86%])

 (3.57 : [0.02%])νµ→W
 (1.59 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_7

/dof = 218.57/72χ

Data (22818.00 : [100.00%])
 (14532.37 : [63.69%])νe→W

Top (2487.45 : [10.90%])
ee (1427.46 : [6.26%])→Z

 (875.18 : [3.84%])ντ→W
MultiJet (550.72 : [2.41%])

 (244.14 : [1.07%])ττ→Z
Diboson (195.18 : [0.86%])

 (3.57 : [0.02%])νµ→W
 (1.59 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_7

/dof = 218.57/72χ

Data (22818.00 : [100.00%])
 (14532.37 : [63.69%])νe→W

Top (2487.45 : [10.90%])
ee (1427.46 : [6.26%])→Z

 (875.18 : [3.84%])ντ→W
MultiJet (550.72 : [2.41%])

 (244.14 : [1.07%])ττ→Z
Diboson (195.18 : [0.86%])

 (3.57 : [0.02%])νµ→W
 (1.59 : [0.01%])µµ→Z

Stat. Uncert.

0 1 2 3 4 5 6

 [Rotation]reco

CS
φ

0.8

1

1.2

1.4

D
at

a 
/ M

od
el

10

210

310

410

510

0.
78

5
 / 

E
ve

nt
s

Data (13948.00 : [100.00%])
 (7431.35 : [53.28%])νe→W

Top (2212.36 : [15.86%])
ee (624.08 : [4.47%])→Z

 (513.88 : [3.68%])ντ→W
 (135.88 : [0.97%])ττ→Z

Diboson (132.15 : [0.95%])
MultiJet (87.16 : [0.62%])

 (3.94 : [0.03%])νµ→W
 (1.26 : [0.01%])µµ→Z

Stat. Uncert.

Data (13948.00 : [100.00%])
 (7431.35 : [53.28%])νe→W

Top (2212.36 : [15.86%])
ee (624.08 : [4.47%])→Z

 (513.88 : [3.68%])ντ→W
 (135.88 : [0.97%])ττ→Z

Diboson (132.15 : [0.95%])
MultiJet (87.16 : [0.62%])

 (3.94 : [0.03%])νµ→W
 (1.26 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_8

/dof = 122.58/72χ

Data (13948.00 : [100.00%])
 (7431.35 : [53.28%])νe→W

Top (2212.36 : [15.86%])
ee (624.08 : [4.47%])→Z

 (513.88 : [3.68%])ντ→W
 (135.88 : [0.97%])ττ→Z

Diboson (132.15 : [0.95%])
MultiJet (87.16 : [0.62%])

 (3.94 : [0.03%])νµ→W
 (1.26 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_8

/dof = 122.58/72χ

Data (13948.00 : [100.00%])
 (7431.35 : [53.28%])νe→W

Top (2212.36 : [15.86%])
ee (624.08 : [4.47%])→Z

 (513.88 : [3.68%])ντ→W
 (135.88 : [0.97%])ττ→Z

Diboson (132.15 : [0.95%])
MultiJet (87.16 : [0.62%])

 (3.94 : [0.03%])νµ→W
 (1.26 : [0.01%])µµ→Z

Stat. Uncert.
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Data (9191.00 : [100.00%])
 (4287.62 : [46.65%])νe→W

Top (1914.05 : [20.83%])
ee (339.42 : [3.69%])→Z

 (319.06 : [3.47%])ντ→W
Diboson (111.70 : [1.22%])

 (71.65 : [0.78%])ττ→Z
MultiJet (17.52 : [0.19%])

 (2.58 : [0.03%])νµ→W
 (0.47 : [0.01%])µµ→Z

Stat. Uncert.

Data (9191.00 : [100.00%])
 (4287.62 : [46.65%])νe→W

Top (1914.05 : [20.83%])
ee (339.42 : [3.69%])→Z

 (319.06 : [3.47%])ντ→W
Diboson (111.70 : [1.22%])

 (71.65 : [0.78%])ττ→Z
MultiJet (17.52 : [0.19%])

 (2.58 : [0.03%])νµ→W
 (0.47 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_9

/dof = 163.93/72χ

Data (9191.00 : [100.00%])
 (4287.62 : [46.65%])νe→W

Top (1914.05 : [20.83%])
ee (339.42 : [3.69%])→Z

 (319.06 : [3.47%])ντ→W
Diboson (111.70 : [1.22%])

 (71.65 : [0.78%])ττ→Z
MultiJet (17.52 : [0.19%])

 (2.58 : [0.03%])νµ→W
 (0.47 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_9

/dof = 163.93/72χ

Data (9191.00 : [100.00%])
 (4287.62 : [46.65%])νe→W

Top (1914.05 : [20.83%])
ee (339.42 : [3.69%])→Z

 (319.06 : [3.47%])ντ→W
Diboson (111.70 : [1.22%])

 (71.65 : [0.78%])ττ→Z
MultiJet (17.52 : [0.19%])

 (2.58 : [0.03%])νµ→W
 (0.47 : [0.01%])µµ→Z

Stat. Uncert.
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Data (4276.00 : [100.00%])
 (1858.29 : [43.46%])νe→W

Top (1058.28 : [24.75%])
 (156.41 : [3.66%])ντ→W

ee (130.24 : [3.05%])→Z
Diboson (75.78 : [1.77%])

 (33.60 : [0.79%])ττ→Z
MultiJet (18.60 : [0.43%])

 (1.14 : [0.03%])νµ→W
 (0.43 : [0.01%])µµ→Z

Stat. Uncert.

Data (4276.00 : [100.00%])
 (1858.29 : [43.46%])νe→W

Top (1058.28 : [24.75%])
 (156.41 : [3.66%])ντ→W

ee (130.24 : [3.05%])→Z
Diboson (75.78 : [1.77%])

 (33.60 : [0.79%])ττ→Z
MultiJet (18.60 : [0.43%])

 (1.14 : [0.03%])νµ→W
 (0.43 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_10

/dof = 122.81/72χ

Data (4276.00 : [100.00%])
 (1858.29 : [43.46%])νe→W

Top (1058.28 : [24.75%])
 (156.41 : [3.66%])ντ→W

ee (130.24 : [3.05%])→Z
Diboson (75.78 : [1.77%])

 (33.60 : [0.79%])ττ→Z
MultiJet (18.60 : [0.43%])

 (1.14 : [0.03%])νµ→W
 (0.43 : [0.01%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_10

/dof = 122.81/72χ

Data (4276.00 : [100.00%])
 (1858.29 : [43.46%])νe→W

Top (1058.28 : [24.75%])
 (156.41 : [3.66%])ντ→W

ee (130.24 : [3.05%])→Z
Diboson (75.78 : [1.77%])

 (33.60 : [0.79%])ττ→Z
MultiJet (18.60 : [0.43%])

 (1.14 : [0.03%])νµ→W
 (0.43 : [0.01%])µµ→Z

Stat. Uncert.
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Data (1848.00 : [100.00%])
 (777.26 : [42.06%])νe→W

Top (481.51 : [26.06%])
 (74.94 : [4.06%])ντ→W

Diboson (49.70 : [2.69%])
ee (42.79 : [2.32%])→Z

 (12.42 : [0.67%])ττ→Z
 (1.07 : [0.06%])νµ→W

 (0.29 : [0.02%])µµ→Z
(0 %) MultiJet
Stat. Uncert.

Data (1848.00 : [100.00%])
 (777.26 : [42.06%])νe→W

Top (481.51 : [26.06%])
 (74.94 : [4.06%])ντ→W

Diboson (49.70 : [2.69%])
ee (42.79 : [2.32%])→Z

 (12.42 : [0.67%])ττ→Z
 (1.07 : [0.06%])νµ→W

 (0.29 : [0.02%])µµ→Z
(0 %) MultiJet
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

/dof = 69.95/72χ

Data (1848.00 : [100.00%])
 (777.26 : [42.06%])νe→W

Top (481.51 : [26.06%])
 (74.94 : [4.06%])ντ→W

Diboson (49.70 : [2.69%])
ee (42.79 : [2.32%])→Z

 (12.42 : [0.67%])ττ→Z
 (1.07 : [0.06%])νµ→W

 (0.29 : [0.02%])µµ→Z
(0 %) MultiJet
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

/dof = 69.95/72χ

Data (1848.00 : [100.00%])
 (777.26 : [42.06%])νe→W

Top (481.51 : [26.06%])
 (74.94 : [4.06%])ντ→W

Diboson (49.70 : [2.69%])
ee (42.79 : [2.32%])→Z

 (12.42 : [0.67%])ττ→Z
 (1.07 : [0.06%])νµ→W

 (0.29 : [0.02%])µµ→Z
(0 %) MultiJet
Stat. Uncert.
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MJ agreement: φrecoCS as function of |Y | bins
Binning variable:
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|Y| [Rotation]

0.8

1

1.2

1.4

D
at

a 
/ M

od
el

310

410

510

610

710B
in

 / 
E

ve
nt

s

Data (1253733.00 : [100.00%])
 (874696.29 : [69.77%])νe→W

MultiJet (221766.22 : [17.69%])
ee (78571.46 : [6.27%])→Z

 (26696.95 : [2.13%])ντ→W
Top (16621.61 : [1.33%])

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

 (68.16 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

Data (1253733.00 : [100.00%])
 (874696.29 : [69.77%])νe→W

MultiJet (221766.22 : [17.69%])
ee (78571.46 : [6.27%])→Z

 (26696.95 : [2.13%])ντ→W
Top (16621.61 : [1.33%])

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

 (68.16 : [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 = 3580.57/62χ

Data (1253733.00 : [100.00%])
 (874696.29 : [69.77%])νe→W

MultiJet (221766.22 : [17.69%])
ee (78571.46 : [6.27%])→Z

 (26696.95 : [2.13%])ντ→W
Top (16621.61 : [1.33%])

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

 (68.16 : [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 = 3580.57/62χ

Data (1253733.00 : [100.00%])
 (874696.29 : [69.77%])νe→W

MultiJet (221766.22 : [17.69%])
ee (78571.46 : [6.27%])→Z

 (26696.95 : [2.13%])ντ→W
Top (16621.61 : [1.33%])

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

 (68.16 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

Use φrecoCS 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%])
 (175563.08 : [74.08%])νe→W

MultiJet (45165.75 : [19.06%])
ee (11116.91 : [4.69%])→Z

 (5120.86 : [2.16%])ντ→W
Top (4209.84 : [1.78%])

 (1122.51 : [0.47%])ττ→Z
Diboson (412.91 : [0.17%])

 (6.92 : [0.00%])νµ→W
 (2.08 : [0.00%])µµ→Z

Stat. Uncert.

Data (236981.00 : [100.00%])
 (175563.08 : [74.08%])νe→W

MultiJet (45165.75 : [19.06%])
ee (11116.91 : [4.69%])→Z

 (5120.86 : [2.16%])ντ→W
Top (4209.84 : [1.78%])

 (1122.51 : [0.47%])ττ→Z
Diboson (412.91 : [0.17%])

 (6.92 : [0.00%])νµ→W
 (2.08 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

/dof = 4594.70/92χ

Data (236981.00 : [100.00%])
 (175563.08 : [74.08%])νe→W

MultiJet (45165.75 : [19.06%])
ee (11116.91 : [4.69%])→Z

 (5120.86 : [2.16%])ντ→W
Top (4209.84 : [1.78%])

 (1122.51 : [0.47%])ττ→Z
Diboson (412.91 : [0.17%])

 (6.92 : [0.00%])νµ→W
 (2.08 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

/dof = 4594.70/92χ

Data (236981.00 : [100.00%])
 (175563.08 : [74.08%])νe→W

MultiJet (45165.75 : [19.06%])
ee (11116.91 : [4.69%])→Z

 (5120.86 : [2.16%])ντ→W
Top (4209.84 : [1.78%])

 (1122.51 : [0.47%])ττ→Z
Diboson (412.91 : [0.17%])

 (6.92 : [0.00%])νµ→W
 (2.08 : [0.00%])µµ→Z

Stat. Uncert.
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Data (221334.00 : [100.00%])
 (162492.98 : [73.42%])νe→W

MultiJet (41634.87 : [18.81%])
ee (10067.85 : [4.55%])→Z

 (4402.65 : [1.99%])ντ→W
Top (3891.45 : [1.76%])

 (1042.88 : [0.47%])ττ→Z
Diboson (435.80 : [0.20%])

 (5.63 : [0.00%])νµ→W
 (3.03 : [0.00%])µµ→Z

Stat. Uncert.

Data (221334.00 : [100.00%])
 (162492.98 : [73.42%])νe→W

MultiJet (41634.87 : [18.81%])
ee (10067.85 : [4.55%])→Z

 (4402.65 : [1.99%])ντ→W
Top (3891.45 : [1.76%])

 (1042.88 : [0.47%])ττ→Z
Diboson (435.80 : [0.20%])

 (5.63 : [0.00%])νµ→W
 (3.03 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

/dof = 6412.87/92χ

Data (221334.00 : [100.00%])
 (162492.98 : [73.42%])νe→W

MultiJet (41634.87 : [18.81%])
ee (10067.85 : [4.55%])→Z

 (4402.65 : [1.99%])ντ→W
Top (3891.45 : [1.76%])

 (1042.88 : [0.47%])ττ→Z
Diboson (435.80 : [0.20%])

 (5.63 : [0.00%])νµ→W
 (3.03 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

/dof = 6412.87/92χ

Data (221334.00 : [100.00%])
 (162492.98 : [73.42%])νe→W

MultiJet (41634.87 : [18.81%])
ee (10067.85 : [4.55%])→Z

 (4402.65 : [1.99%])ντ→W
Top (3891.45 : [1.76%])

 (1042.88 : [0.47%])ττ→Z
Diboson (435.80 : [0.20%])

 (5.63 : [0.00%])νµ→W
 (3.03 : [0.00%])µµ→Z

Stat. Uncert.
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Data (212476.00 : [100.00%])
 (149022.62 : [70.14%])νe→W

MultiJet (33988.88 : [16.00%])
ee (11666.38 : [5.49%])→Z

 (4565.36 : [2.15%])ντ→W
Top (3185.68 : [1.50%])

 (1087.87 : [0.51%])ττ→Z
Diboson (392.79 : [0.18%])

 (10.48 : [0.00%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

Data (212476.00 : [100.00%])
 (149022.62 : [70.14%])νe→W

MultiJet (33988.88 : [16.00%])
ee (11666.38 : [5.49%])→Z

 (4565.36 : [2.15%])ντ→W
Top (3185.68 : [1.50%])

 (1087.87 : [0.51%])ττ→Z
Diboson (392.79 : [0.18%])

 (10.48 : [0.00%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

/dof = 9194.88/92χ

Data (212476.00 : [100.00%])
 (149022.62 : [70.14%])νe→W

MultiJet (33988.88 : [16.00%])
ee (11666.38 : [5.49%])→Z

 (4565.36 : [2.15%])ντ→W
Top (3185.68 : [1.50%])

 (1087.87 : [0.51%])ττ→Z
Diboson (392.79 : [0.18%])

 (10.48 : [0.00%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

/dof = 9194.88/92χ

Data (212476.00 : [100.00%])
 (149022.62 : [70.14%])νe→W

MultiJet (33988.88 : [16.00%])
ee (11666.38 : [5.49%])→Z

 (4565.36 : [2.15%])ντ→W
Top (3185.68 : [1.50%])

 (1087.87 : [0.51%])ττ→Z
Diboson (392.79 : [0.18%])

 (10.48 : [0.00%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.
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Data (183791.00 : [100.00%])
 (126606.54 : [68.89%])νe→W

MultiJet (24698.73 : [13.44%])
ee (12176.28 : [6.63%])→Z

 (4118.50 : [2.24%])ντ→W
Top (2125.76 : [1.16%])

 (974.55 : [0.53%])ττ→Z
Diboson (294.10 : [0.16%])

 (13.84 : [0.01%])νµ→W
 (4.15 : [0.00%])µµ→Z

Stat. Uncert.

Data (183791.00 : [100.00%])
 (126606.54 : [68.89%])νe→W

MultiJet (24698.73 : [13.44%])
ee (12176.28 : [6.63%])→Z

 (4118.50 : [2.24%])ντ→W
Top (2125.76 : [1.16%])

 (974.55 : [0.53%])ττ→Z
Diboson (294.10 : [0.16%])

 (13.84 : [0.01%])νµ→W
 (4.15 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

/dof = 2813.24/92χ

Data (183791.00 : [100.00%])
 (126606.54 : [68.89%])νe→W

MultiJet (24698.73 : [13.44%])
ee (12176.28 : [6.63%])→Z

 (4118.50 : [2.24%])ντ→W
Top (2125.76 : [1.16%])

 (974.55 : [0.53%])ττ→Z
Diboson (294.10 : [0.16%])

 (13.84 : [0.01%])νµ→W
 (4.15 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

/dof = 2813.24/92χ

Data (183791.00 : [100.00%])
 (126606.54 : [68.89%])νe→W

MultiJet (24698.73 : [13.44%])
ee (12176.28 : [6.63%])→Z

 (4118.50 : [2.24%])ντ→W
Top (2125.76 : [1.16%])

 (974.55 : [0.53%])ττ→Z
Diboson (294.10 : [0.16%])

 (13.84 : [0.01%])νµ→W
 (4.15 : [0.00%])µµ→Z

Stat. Uncert.
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Data (149667.00 : [100.00%])
 (108245.40 : [72.32%])νe→W

MultiJet (26702.23 : [17.84%])
ee (8644.01 : [5.78%])→Z

 (2871.65 : [1.92%])ντ→W
Top (1571.74 : [1.05%])

 (661.16 : [0.44%])ττ→Z
Diboson (283.54 : [0.19%])

 (7.94 : [0.01%])νµ→W
 (2.24 : [0.00%])µµ→Z

Stat. Uncert.

Data (149667.00 : [100.00%])
 (108245.40 : [72.32%])νe→W

MultiJet (26702.23 : [17.84%])
ee (8644.01 : [5.78%])→Z

 (2871.65 : [1.92%])ντ→W
Top (1571.74 : [1.05%])

 (661.16 : [0.44%])ττ→Z
Diboson (283.54 : [0.19%])

 (7.94 : [0.01%])νµ→W
 (2.24 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

/dof = 2749.60/92χ

Data (149667.00 : [100.00%])
 (108245.40 : [72.32%])νe→W

MultiJet (26702.23 : [17.84%])
ee (8644.01 : [5.78%])→Z

 (2871.65 : [1.92%])ντ→W
Top (1571.74 : [1.05%])

 (661.16 : [0.44%])ττ→Z
Diboson (283.54 : [0.19%])

 (7.94 : [0.01%])νµ→W
 (2.24 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

/dof = 2749.60/92χ

Data (149667.00 : [100.00%])
 (108245.40 : [72.32%])νe→W

MultiJet (26702.23 : [17.84%])
ee (8644.01 : [5.78%])→Z

 (2871.65 : [1.92%])ντ→W
Top (1571.74 : [1.05%])

 (661.16 : [0.44%])ττ→Z
Diboson (283.54 : [0.19%])

 (7.94 : [0.01%])νµ→W
 (2.24 : [0.00%])µµ→Z

Stat. Uncert.
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Data (107311.00 : [100.00%])
 (76717.08 : [71.49%])νe→W

MultiJet (21513.15 : [20.05%])
ee (5907.55 : [5.51%])→Z

 (1804.70 : [1.68%])ντ→W
Top (898.86 : [0.84%])

 (479.73 : [0.45%])ττ→Z
Diboson (213.45 : [0.20%])

 (6.06 : [0.01%])νµ→W
 (2.43 : [0.00%])µµ→Z

Stat. Uncert.

Data (107311.00 : [100.00%])
 (76717.08 : [71.49%])νe→W

MultiJet (21513.15 : [20.05%])
ee (5907.55 : [5.51%])→Z

 (1804.70 : [1.68%])ντ→W
Top (898.86 : [0.84%])

 (479.73 : [0.45%])ττ→Z
Diboson (213.45 : [0.20%])

 (6.06 : [0.01%])νµ→W
 (2.43 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

/dof = 4823.41/92χ

Data (107311.00 : [100.00%])
 (76717.08 : [71.49%])νe→W

MultiJet (21513.15 : [20.05%])
ee (5907.55 : [5.51%])→Z

 (1804.70 : [1.68%])ντ→W
Top (898.86 : [0.84%])

 (479.73 : [0.45%])ττ→Z
Diboson (213.45 : [0.20%])

 (6.06 : [0.01%])νµ→W
 (2.43 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

/dof = 4823.41/92χ

Data (107311.00 : [100.00%])
 (76717.08 : [71.49%])νe→W

MultiJet (21513.15 : [20.05%])
ee (5907.55 : [5.51%])→Z

 (1804.70 : [1.68%])ντ→W
Top (898.86 : [0.84%])

 (479.73 : [0.45%])ττ→Z
Diboson (213.45 : [0.20%])

 (6.06 : [0.01%])νµ→W
 (2.43 : [0.00%])µµ→Z

Stat. Uncert.
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Data (142173.00 : [100.00%])
 (68467.57 : [48.16%])νe→W

MultiJet (30392.36 : [21.38%])
ee (14174.12 : [9.97%])→Z

 (3614.90 : [2.54%])ντ→W
 (940.13 : [0.66%])ττ→Z

Top (558.23 : [0.39%])
Diboson (117.76 : [0.08%])

 (16.50 : [0.01%])νµ→W
 (6.26 : [0.00%])µµ→Z

Stat. Uncert.

Data (142173.00 : [100.00%])
 (68467.57 : [48.16%])νe→W

MultiJet (30392.36 : [21.38%])
ee (14174.12 : [9.97%])→Z

 (3614.90 : [2.54%])ντ→W
 (940.13 : [0.66%])ττ→Z

Top (558.23 : [0.39%])
Diboson (117.76 : [0.08%])

 (16.50 : [0.01%])νµ→W
 (6.26 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

/dof = 13790.07/92χ

Data (142173.00 : [100.00%])
 (68467.57 : [48.16%])νe→W

MultiJet (30392.36 : [21.38%])
ee (14174.12 : [9.97%])→Z

 (3614.90 : [2.54%])ντ→W
 (940.13 : [0.66%])ττ→Z

Top (558.23 : [0.39%])
Diboson (117.76 : [0.08%])

 (16.50 : [0.01%])νµ→W
 (6.26 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

/dof = 13790.07/92χ

Data (142173.00 : [100.00%])
 (68467.57 : [48.16%])νe→W

MultiJet (30392.36 : [21.38%])
ee (14174.12 : [9.97%])→Z

 (3614.90 : [2.54%])ντ→W
 (940.13 : [0.66%])ττ→Z

Top (558.23 : [0.39%])
Diboson (117.76 : [0.08%])

 (16.50 : [0.01%])νµ→W
 (6.26 : [0.00%])µµ→Z

Stat. Uncert.

Note

φrecoCS shows some MJ normalization problems
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MJ agreement: cos θrecoCS as function of |Y | bins
Binning variable:

0 1 2 3
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Data (1253733.00 : [100.00%])
 (874696.29 : [69.77%])νe→W

MultiJet (221766.22 : [17.69%])
ee (78571.46 : [6.27%])→Z

 (26696.95 : [2.13%])ντ→W
Top (16621.61 : [1.33%])

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

 (68.16 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

Data (1253733.00 : [100.00%])
 (874696.29 : [69.77%])νe→W

MultiJet (221766.22 : [17.69%])
ee (78571.46 : [6.27%])→Z

 (26696.95 : [2.13%])ντ→W
Top (16621.61 : [1.33%])

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

 (68.16 : [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 = 3580.57/62χ

Data (1253733.00 : [100.00%])
 (874696.29 : [69.77%])νe→W

MultiJet (221766.22 : [17.69%])
ee (78571.46 : [6.27%])→Z

 (26696.95 : [2.13%])ντ→W
Top (16621.61 : [1.33%])

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

 (68.16 : [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 = 3580.57/62χ

Data (1253733.00 : [100.00%])
 (874696.29 : [69.77%])νe→W

MultiJet (221766.22 : [17.69%])
ee (78571.46 : [6.27%])→Z

 (26696.95 : [2.13%])ντ→W
Top (16621.61 : [1.33%])

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

 (68.16 : [0.01%])νµ→W
 (25.45 : [0.00%])µµ→Z

Stat. Uncert.

Use cos θrecoCS 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%])
 (175563.08 : [74.08%])νe→W

MultiJet (45165.75 : [19.06%])
ee (11116.91 : [4.69%])→Z

 (5120.86 : [2.16%])ντ→W
Top (4209.84 : [1.78%])

 (1122.51 : [0.47%])ττ→Z
Diboson (412.91 : [0.17%])

 (6.92 : [0.00%])νµ→W
 (2.08 : [0.00%])µµ→Z

Stat. Uncert.

Data (236981.00 : [100.00%])
 (175563.08 : [74.08%])νe→W

MultiJet (45165.75 : [19.06%])
ee (11116.91 : [4.69%])→Z

 (5120.86 : [2.16%])ντ→W
Top (4209.84 : [1.78%])

 (1122.51 : [0.47%])ττ→Z
Diboson (412.91 : [0.17%])

 (6.92 : [0.00%])νµ→W
 (2.08 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

/dof = 4594.70/92χ

Data (236981.00 : [100.00%])
 (175563.08 : [74.08%])νe→W

MultiJet (45165.75 : [19.06%])
ee (11116.91 : [4.69%])→Z

 (5120.86 : [2.16%])ντ→W
Top (4209.84 : [1.78%])

 (1122.51 : [0.47%])ττ→Z
Diboson (412.91 : [0.17%])

 (6.92 : [0.00%])νµ→W
 (2.08 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_1

/dof = 4594.70/92χ

Data (236981.00 : [100.00%])
 (175563.08 : [74.08%])νe→W

MultiJet (45165.75 : [19.06%])
ee (11116.91 : [4.69%])→Z

 (5120.86 : [2.16%])ντ→W
Top (4209.84 : [1.78%])

 (1122.51 : [0.47%])ττ→Z
Diboson (412.91 : [0.17%])

 (6.92 : [0.00%])νµ→W
 (2.08 : [0.00%])µµ→Z

Stat. Uncert.
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Data (221334.00 : [100.00%])
 (162492.98 : [73.42%])νe→W

MultiJet (41634.87 : [18.81%])
ee (10067.85 : [4.55%])→Z

 (4402.65 : [1.99%])ντ→W
Top (3891.45 : [1.76%])

 (1042.88 : [0.47%])ττ→Z
Diboson (435.80 : [0.20%])

 (5.63 : [0.00%])νµ→W
 (3.03 : [0.00%])µµ→Z

Stat. Uncert.

Data (221334.00 : [100.00%])
 (162492.98 : [73.42%])νe→W

MultiJet (41634.87 : [18.81%])
ee (10067.85 : [4.55%])→Z

 (4402.65 : [1.99%])ντ→W
Top (3891.45 : [1.76%])

 (1042.88 : [0.47%])ττ→Z
Diboson (435.80 : [0.20%])

 (5.63 : [0.00%])νµ→W
 (3.03 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

/dof = 6412.87/92χ

Data (221334.00 : [100.00%])
 (162492.98 : [73.42%])νe→W

MultiJet (41634.87 : [18.81%])
ee (10067.85 : [4.55%])→Z

 (4402.65 : [1.99%])ντ→W
Top (3891.45 : [1.76%])

 (1042.88 : [0.47%])ττ→Z
Diboson (435.80 : [0.20%])

 (5.63 : [0.00%])νµ→W
 (3.03 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_2

/dof = 6412.87/92χ

Data (221334.00 : [100.00%])
 (162492.98 : [73.42%])νe→W

MultiJet (41634.87 : [18.81%])
ee (10067.85 : [4.55%])→Z

 (4402.65 : [1.99%])ντ→W
Top (3891.45 : [1.76%])

 (1042.88 : [0.47%])ττ→Z
Diboson (435.80 : [0.20%])

 (5.63 : [0.00%])νµ→W
 (3.03 : [0.00%])µµ→Z

Stat. Uncert.
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Data (212476.00 : [100.00%])
 (149022.62 : [70.14%])νe→W

MultiJet (33988.88 : [16.00%])
ee (11666.38 : [5.49%])→Z

 (4565.36 : [2.15%])ντ→W
Top (3185.68 : [1.50%])

 (1087.87 : [0.51%])ττ→Z
Diboson (392.79 : [0.18%])

 (10.48 : [0.00%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

Data (212476.00 : [100.00%])
 (149022.62 : [70.14%])νe→W

MultiJet (33988.88 : [16.00%])
ee (11666.38 : [5.49%])→Z

 (4565.36 : [2.15%])ντ→W
Top (3185.68 : [1.50%])

 (1087.87 : [0.51%])ττ→Z
Diboson (392.79 : [0.18%])

 (10.48 : [0.00%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

/dof = 9194.88/92χ

Data (212476.00 : [100.00%])
 (149022.62 : [70.14%])νe→W

MultiJet (33988.88 : [16.00%])
ee (11666.38 : [5.49%])→Z

 (4565.36 : [2.15%])ντ→W
Top (3185.68 : [1.50%])

 (1087.87 : [0.51%])ττ→Z
Diboson (392.79 : [0.18%])

 (10.48 : [0.00%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_3

/dof = 9194.88/92χ

Data (212476.00 : [100.00%])
 (149022.62 : [70.14%])νe→W

MultiJet (33988.88 : [16.00%])
ee (11666.38 : [5.49%])→Z

 (4565.36 : [2.15%])ντ→W
Top (3185.68 : [1.50%])

 (1087.87 : [0.51%])ττ→Z
Diboson (392.79 : [0.18%])

 (10.48 : [0.00%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.
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Data (183791.00 : [100.00%])
 (126606.54 : [68.89%])νe→W

MultiJet (24698.73 : [13.44%])
ee (12176.28 : [6.63%])→Z

 (4118.50 : [2.24%])ντ→W
Top (2125.76 : [1.16%])

 (974.55 : [0.53%])ττ→Z
Diboson (294.10 : [0.16%])

 (13.84 : [0.01%])νµ→W
 (4.15 : [0.00%])µµ→Z

Stat. Uncert.

Data (183791.00 : [100.00%])
 (126606.54 : [68.89%])νe→W

MultiJet (24698.73 : [13.44%])
ee (12176.28 : [6.63%])→Z

 (4118.50 : [2.24%])ντ→W
Top (2125.76 : [1.16%])

 (974.55 : [0.53%])ττ→Z
Diboson (294.10 : [0.16%])

 (13.84 : [0.01%])νµ→W
 (4.15 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

/dof = 2813.24/92χ

Data (183791.00 : [100.00%])
 (126606.54 : [68.89%])νe→W

MultiJet (24698.73 : [13.44%])
ee (12176.28 : [6.63%])→Z

 (4118.50 : [2.24%])ντ→W
Top (2125.76 : [1.16%])

 (974.55 : [0.53%])ττ→Z
Diboson (294.10 : [0.16%])

 (13.84 : [0.01%])νµ→W
 (4.15 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_4

/dof = 2813.24/92χ

Data (183791.00 : [100.00%])
 (126606.54 : [68.89%])νe→W

MultiJet (24698.73 : [13.44%])
ee (12176.28 : [6.63%])→Z

 (4118.50 : [2.24%])ντ→W
Top (2125.76 : [1.16%])

 (974.55 : [0.53%])ττ→Z
Diboson (294.10 : [0.16%])

 (13.84 : [0.01%])νµ→W
 (4.15 : [0.00%])µµ→Z

Stat. Uncert.
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Data (149667.00 : [100.00%])
 (108245.40 : [72.32%])νe→W

MultiJet (26702.23 : [17.84%])
ee (8644.01 : [5.78%])→Z

 (2871.65 : [1.92%])ντ→W
Top (1571.74 : [1.05%])

 (661.16 : [0.44%])ττ→Z
Diboson (283.54 : [0.19%])

 (7.94 : [0.01%])νµ→W
 (2.24 : [0.00%])µµ→Z

Stat. Uncert.

Data (149667.00 : [100.00%])
 (108245.40 : [72.32%])νe→W

MultiJet (26702.23 : [17.84%])
ee (8644.01 : [5.78%])→Z

 (2871.65 : [1.92%])ντ→W
Top (1571.74 : [1.05%])

 (661.16 : [0.44%])ττ→Z
Diboson (283.54 : [0.19%])

 (7.94 : [0.01%])νµ→W
 (2.24 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

/dof = 2749.60/92χ

Data (149667.00 : [100.00%])
 (108245.40 : [72.32%])νe→W

MultiJet (26702.23 : [17.84%])
ee (8644.01 : [5.78%])→Z

 (2871.65 : [1.92%])ντ→W
Top (1571.74 : [1.05%])

 (661.16 : [0.44%])ττ→Z
Diboson (283.54 : [0.19%])

 (7.94 : [0.01%])νµ→W
 (2.24 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_5

/dof = 2749.60/92χ

Data (149667.00 : [100.00%])
 (108245.40 : [72.32%])νe→W

MultiJet (26702.23 : [17.84%])
ee (8644.01 : [5.78%])→Z

 (2871.65 : [1.92%])ντ→W
Top (1571.74 : [1.05%])

 (661.16 : [0.44%])ττ→Z
Diboson (283.54 : [0.19%])

 (7.94 : [0.01%])νµ→W
 (2.24 : [0.00%])µµ→Z

Stat. Uncert.
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Data (107311.00 : [100.00%])
 (76717.08 : [71.49%])νe→W

MultiJet (21513.15 : [20.05%])
ee (5907.55 : [5.51%])→Z

 (1804.70 : [1.68%])ντ→W
Top (898.86 : [0.84%])

 (479.73 : [0.45%])ττ→Z
Diboson (213.45 : [0.20%])

 (6.06 : [0.01%])νµ→W
 (2.43 : [0.00%])µµ→Z

Stat. Uncert.

Data (107311.00 : [100.00%])
 (76717.08 : [71.49%])νe→W

MultiJet (21513.15 : [20.05%])
ee (5907.55 : [5.51%])→Z

 (1804.70 : [1.68%])ντ→W
Top (898.86 : [0.84%])

 (479.73 : [0.45%])ττ→Z
Diboson (213.45 : [0.20%])

 (6.06 : [0.01%])νµ→W
 (2.43 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

/dof = 4823.41/92χ

Data (107311.00 : [100.00%])
 (76717.08 : [71.49%])νe→W

MultiJet (21513.15 : [20.05%])
ee (5907.55 : [5.51%])→Z

 (1804.70 : [1.68%])ντ→W
Top (898.86 : [0.84%])

 (479.73 : [0.45%])ττ→Z
Diboson (213.45 : [0.20%])

 (6.06 : [0.01%])νµ→W
 (2.43 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_6

/dof = 4823.41/92χ

Data (107311.00 : [100.00%])
 (76717.08 : [71.49%])νe→W

MultiJet (21513.15 : [20.05%])
ee (5907.55 : [5.51%])→Z

 (1804.70 : [1.68%])ντ→W
Top (898.86 : [0.84%])

 (479.73 : [0.45%])ττ→Z
Diboson (213.45 : [0.20%])

 (6.06 : [0.01%])νµ→W
 (2.43 : [0.00%])µµ→Z

Stat. Uncert.
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Data (142173.00 : [100.00%])
 (68467.57 : [48.16%])νe→W

MultiJet (30392.36 : [21.38%])
ee (14174.12 : [9.97%])→Z

 (3614.90 : [2.54%])ντ→W
 (940.13 : [0.66%])ττ→Z

Top (558.23 : [0.39%])
Diboson (117.76 : [0.08%])

 (16.50 : [0.01%])νµ→W
 (6.26 : [0.00%])µµ→Z

Stat. Uncert.

Data (142173.00 : [100.00%])
 (68467.57 : [48.16%])νe→W

MultiJet (30392.36 : [21.38%])
ee (14174.12 : [9.97%])→Z

 (3614.90 : [2.54%])ντ→W
 (940.13 : [0.66%])ττ→Z

Top (558.23 : [0.39%])
Diboson (117.76 : [0.08%])

 (16.50 : [0.01%])νµ→W
 (6.26 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

/dof = 13790.07/92χ

Data (142173.00 : [100.00%])
 (68467.57 : [48.16%])νe→W

MultiJet (30392.36 : [21.38%])
ee (14174.12 : [9.97%])→Z

 (3614.90 : [2.54%])ντ→W
 (940.13 : [0.66%])ττ→Z

Top (558.23 : [0.39%])
Diboson (117.76 : [0.08%])

 (16.50 : [0.01%])νµ→W
 (6.26 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1335 pb

> Run2µLow <
SR_ut_reco_y_rot_opti_7

/dof = 13790.07/92χ

Data (142173.00 : [100.00%])
 (68467.57 : [48.16%])νe→W

MultiJet (30392.36 : [21.38%])
ee (14174.12 : [9.97%])→Z

 (3614.90 : [2.54%])ντ→W
 (940.13 : [0.66%])ττ→Z

Top (558.23 : [0.39%])
Diboson (117.76 : [0.08%])

 (16.50 : [0.01%])νµ→W
 (6.26 : [0.00%])µµ→Z

Stat. Uncert.

Note
cos θrecoCS 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 θrecoCS 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%])
 (337032.50 : [73.54%])νe→W

MultiJet (70634.36 : [15.41%])
ee (22533.75 : [4.92%])→Z

 (9508.43 : [2.07%])ντ→W
Top (8149.66 : [1.78%])

 (2312.73 : [0.50%])ττ→Z
Diboson (851.94 : [0.19%])

 (12.57 : [0.00%])νµ→W
 (5.18 : [0.00%])µµ→Z

Stat. Uncert.

Data (458315.00 : [100.00%])
 (337032.50 : [73.54%])νe→W

MultiJet (70634.36 : [15.41%])
ee (22533.75 : [4.92%])→Z

 (9508.43 : [2.07%])ντ→W
Top (8149.66 : [1.78%])

 (2312.73 : [0.50%])ττ→Z
Diboson (851.94 : [0.19%])

 (12.57 : [0.00%])νµ→W
 (5.18 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 12.47/12χ

Data (458315.00 : [100.00%])
 (337032.50 : [73.54%])νe→W

MultiJet (70634.36 : [15.41%])
ee (22533.75 : [4.92%])→Z

 (9508.43 : [2.07%])ντ→W
Top (8149.66 : [1.78%])

 (2312.73 : [0.50%])ττ→Z
Diboson (851.94 : [0.19%])

 (12.57 : [0.00%])νµ→W
 (5.18 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 12.47/12χ

Data (458315.00 : [100.00%])
 (337032.50 : [73.54%])νe→W

MultiJet (70634.36 : [15.41%])
ee (22533.75 : [4.92%])→Z

 (9508.43 : [2.07%])ντ→W
Top (8149.66 : [1.78%])

 (2312.73 : [0.50%])ττ→Z
Diboson (851.94 : [0.19%])

 (12.57 : [0.00%])νµ→W
 (5.18 : [0.00%])µµ→Z

Stat. Uncert.
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Data (545934.00 : [100.00%])
 (387722.59 : [71.02%])νe→W

MultiJet (88951.50 : [16.29%])
ee (34760.26 : [6.37%])→Z

 (11641.99 : [2.13%])ντ→W
Top (6970.88 : [1.28%])

 (2921.31 : [0.54%])ττ→Z
Diboson (985.43 : [0.18%])

 (32.89 : [0.01%])νµ→W
 (11.50 : [0.00%])µµ→Z

Stat. Uncert.

Data (545934.00 : [100.00%])
 (387722.59 : [71.02%])νe→W

MultiJet (88951.50 : [16.29%])
ee (34760.26 : [6.37%])→Z

 (11641.99 : [2.13%])ντ→W
Top (6970.88 : [1.28%])

 (2921.31 : [0.54%])ττ→Z
Diboson (985.43 : [0.18%])

 (32.89 : [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 = 436.95/22χ

Data (545934.00 : [100.00%])
 (387722.59 : [71.02%])νe→W

MultiJet (88951.50 : [16.29%])
ee (34760.26 : [6.37%])→Z

 (11641.99 : [2.13%])ντ→W
Top (6970.88 : [1.28%])

 (2921.31 : [0.54%])ττ→Z
Diboson (985.43 : [0.18%])

 (32.89 : [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 = 436.95/22χ

Data (545934.00 : [100.00%])
 (387722.59 : [71.02%])νe→W

MultiJet (88951.50 : [16.29%])
ee (34760.26 : [6.37%])→Z

 (11641.99 : [2.13%])ντ→W
Top (6970.88 : [1.28%])

 (2921.31 : [0.54%])ττ→Z
Diboson (985.43 : [0.18%])

 (32.89 : [0.01%])νµ→W
 (11.50 : [0.00%])µµ→Z

Stat. Uncert.
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Data (249484.00 : [100.00%])
 (149941.20 : [60.10%])νe→W

MultiJet (68955.10 : [27.64%])
ee (21277.45 : [8.53%])→Z

 (5546.53 : [2.22%])ντ→W
 (1521.39 : [0.61%])ττ→Z

Top (1501.07 : [0.60%])
Diboson (341.86 : [0.14%])

 (22.70 : [0.01%])νµ→W
 (8.77 : [0.00%])µµ→Z

Stat. Uncert.

Data (249484.00 : [100.00%])
 (149941.20 : [60.10%])νe→W

MultiJet (68955.10 : [27.64%])
ee (21277.45 : [8.53%])→Z

 (5546.53 : [2.22%])ντ→W
 (1521.39 : [0.61%])ττ→Z

Top (1501.07 : [0.60%])
Diboson (341.86 : [0.14%])

 (22.70 : [0.01%])νµ→W
 (8.77 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 1309.62/12χ

Data (249484.00 : [100.00%])
 (149941.20 : [60.10%])νe→W

MultiJet (68955.10 : [27.64%])
ee (21277.45 : [8.53%])→Z

 (5546.53 : [2.22%])ντ→W
 (1521.39 : [0.61%])ττ→Z

Top (1501.07 : [0.60%])
Diboson (341.86 : [0.14%])

 (22.70 : [0.01%])νµ→W
 (8.77 : [0.00%])µµ→Z

Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-e→SR, W

/dof = 1309.62/12χ

Data (249484.00 : [100.00%])
 (149941.20 : [60.10%])νe→W

MultiJet (68955.10 : [27.64%])
ee (21277.45 : [8.53%])→Z

 (5546.53 : [2.22%])ντ→W
 (1521.39 : [0.61%])ττ→Z

Top (1501.07 : [0.60%])
Diboson (341.86 : [0.14%])

 (22.70 : [0.01%])νµ→W
 (8.77 : [0.00%])µµ→Z

Stat. Uncert.
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Data (236981.00 : [100.00%])
 (174788.63 : [73.76%])νe→W

MultiJet (36864.07 : [15.56%])
ee (11822.23 : [4.99%])→Z

 (5108.09 : [2.16%])ντ→W
Top (4240.09 : [1.79%])

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (6.80 : [0.00%])νµ→W
 (2.02 : [0.00%])µµ→Z

Stat. Uncert.

Data (236981.00 : [100.00%])
 (174788.63 : [73.76%])νe→W

MultiJet (36864.07 : [15.56%])
ee (11822.23 : [4.99%])→Z

 (5108.09 : [2.16%])ντ→W
Top (4240.09 : [1.79%])

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (6.80 : [0.00%])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 = 37.24/92χ

Data (236981.00 : [100.00%])
 (174788.63 : [73.76%])νe→W

MultiJet (36864.07 : [15.56%])
ee (11822.23 : [4.99%])→Z

 (5108.09 : [2.16%])ντ→W
Top (4240.09 : [1.79%])

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (6.80 : [0.00%])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 = 37.24/92χ

Data (236981.00 : [100.00%])
 (174788.63 : [73.76%])νe→W

MultiJet (36864.07 : [15.56%])
ee (11822.23 : [4.99%])→Z

 (5108.09 : [2.16%])ντ→W
Top (4240.09 : [1.79%])

 (1202.93 : [0.51%])ττ→Z
Diboson (414.53 : [0.17%])

 (6.80 : [0.00%])νµ→W
 (2.02 : [0.00%])µµ→Z

Stat. Uncert.
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Data (221334.00 : [100.00%])
 (162243.87 : [73.30%])νe→W

MultiJet (33770.30 : [15.26%])
ee (10711.51 : [4.84%])→Z

 (4400.33 : [1.99%])ντ→W
Top (3909.57 : [1.77%])

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (5.78 : [0.00%])νµ→W
 (3.15 : [0.00%])µµ→Z

Stat. Uncert.

Data (221334.00 : [100.00%])
 (162243.87 : [73.30%])νe→W

MultiJet (33770.30 : [15.26%])
ee (10711.51 : [4.84%])→Z

 (4400.33 : [1.99%])ντ→W
Top (3909.57 : [1.77%])

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (5.78 : [0.00%])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 = 391.41/92χ

Data (221334.00 : [100.00%])
 (162243.87 : [73.30%])νe→W

MultiJet (33770.30 : [15.26%])
ee (10711.51 : [4.84%])→Z

 (4400.33 : [1.99%])ντ→W
Top (3909.57 : [1.77%])

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (5.78 : [0.00%])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 = 391.41/92χ

Data (221334.00 : [100.00%])
 (162243.87 : [73.30%])νe→W

MultiJet (33770.30 : [15.26%])
ee (10711.51 : [4.84%])→Z

 (4400.33 : [1.99%])ντ→W
Top (3909.57 : [1.77%])

 (1109.80 : [0.50%])ττ→Z
Diboson (437.40 : [0.20%])

 (5.78 : [0.00%])νµ→W
 (3.15 : [0.00%])µµ→Z

Stat. Uncert.
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Data (212476.00 : [100.00%])
 (149702.71 : [70.46%])νe→W

MultiJet (35313.57 : [16.62%])
ee (12432.60 : [5.85%])→Z

 (4577.01 : [2.15%])ντ→W
Top (3222.05 : [1.52%])

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (10.48 : [0.00%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.

Data (212476.00 : [100.00%])
 (149702.71 : [70.46%])νe→W

MultiJet (35313.57 : [16.62%])
ee (12432.60 : [5.85%])→Z

 (4577.01 : [2.15%])ντ→W
Top (3222.05 : [1.52%])

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (10.48 : [0.00%])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 = 12258.64/92χ

Data (212476.00 : [100.00%])
 (149702.71 : [70.46%])νe→W

MultiJet (35313.57 : [16.62%])
ee (12432.60 : [5.85%])→Z

 (4577.01 : [2.15%])ντ→W
Top (3222.05 : [1.52%])

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (10.48 : [0.00%])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 = 12258.64/92χ

Data (212476.00 : [100.00%])
 (149702.71 : [70.46%])νe→W

MultiJet (35313.57 : [16.62%])
ee (12432.60 : [5.85%])→Z

 (4577.01 : [2.15%])ντ→W
Top (3222.05 : [1.52%])

 (1165.92 : [0.55%])ττ→Z
Diboson (397.78 : [0.19%])

 (10.48 : [0.00%])νµ→W
 (5.09 : [0.00%])µµ→Z

Stat. Uncert.
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Data (183791.00 : [100.00%])
 (127981.15 : [69.63%])νe→W

MultiJet (25480.43 : [13.86%])
ee (13056.00 : [7.10%])→Z

 (4168.83 : [2.27%])ντ→W
Top (2149.97 : [1.17%])

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (14.17 : [0.01%])νµ→W
 (4.23 : [0.00%])µµ→Z

Stat. Uncert.

Data (183791.00 : [100.00%])
 (127981.15 : [69.63%])νe→W

MultiJet (25480.43 : [13.86%])
ee (13056.00 : [7.10%])→Z

 (4168.83 : [2.27%])ντ→W
Top (2149.97 : [1.17%])

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (14.17 : [0.01%])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 = 3814.47/92χ

Data (183791.00 : [100.00%])
 (127981.15 : [69.63%])νe→W

MultiJet (25480.43 : [13.86%])
ee (13056.00 : [7.10%])→Z

 (4168.83 : [2.27%])ντ→W
Top (2149.97 : [1.17%])

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (14.17 : [0.01%])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 = 3814.47/92χ

Data (183791.00 : [100.00%])
 (127981.15 : [69.63%])νe→W

MultiJet (25480.43 : [13.86%])
ee (13056.00 : [7.10%])→Z

 (4168.83 : [2.27%])ντ→W
Top (2149.97 : [1.17%])

 (1045.84 : [0.57%])ττ→Z
Diboson (298.00 : [0.16%])

 (14.17 : [0.01%])νµ→W
 (4.23 : [0.00%])µµ→Z

Stat. Uncert.
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Data (149667.00 : [100.00%])
 (110038.73 : [73.52%])νe→W

MultiJet (28157.51 : [18.81%])
ee (9271.67 : [6.19%])→Z

 (2896.15 : [1.94%])ντ→W
Top (1598.86 : [1.07%])

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (8.23 : [0.01%])νµ→W
 (2.18 : [0.00%])µµ→Z

Stat. Uncert.

Data (149667.00 : [100.00%])
 (110038.73 : [73.52%])νe→W

MultiJet (28157.51 : [18.81%])
ee (9271.67 : [6.19%])→Z

 (2896.15 : [1.94%])ντ→W
Top (1598.86 : [1.07%])

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (8.23 : [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 = 1778.34/92χ

Data (149667.00 : [100.00%])
 (110038.73 : [73.52%])νe→W

MultiJet (28157.51 : [18.81%])
ee (9271.67 : [6.19%])→Z

 (2896.15 : [1.94%])ντ→W
Top (1598.86 : [1.07%])

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (8.23 : [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 = 1778.34/92χ

Data (149667.00 : [100.00%])
 (110038.73 : [73.52%])νe→W

MultiJet (28157.51 : [18.81%])
ee (9271.67 : [6.19%])→Z

 (2896.15 : [1.94%])ντ→W
Top (1598.86 : [1.07%])

 (709.54 : [0.47%])ττ→Z
Diboson (289.65 : [0.19%])

 (8.23 : [0.01%])νµ→W
 (2.18 : [0.00%])µµ→Z

Stat. Uncert.

1− 0 1 2 3 4

 [Rotation]reco
CSθcos

0.8

1

1.2

1.4

D
at

a 
/ M

od
el

210

310

410

510

610

0.
25

 / 
E

ve
nt

s

Data (107311.00 : [100.00%])
 (78687.90 : [73.33%])νe→W

MultiJet (28087.34 : [26.17%])
ee (6239.96 : [5.81%])→Z

 (1824.84 : [1.70%])ντ→W
Top (923.13 : [0.86%])

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (5.93 : [0.01%])νµ→W
 (2.45 : [0.00%])µµ→Z

Stat. Uncert.

Data (107311.00 : [100.00%])
 (78687.90 : [73.33%])νe→W

MultiJet (28087.34 : [26.17%])
ee (6239.96 : [5.81%])→Z

 (1824.84 : [1.70%])ντ→W
Top (923.13 : [0.86%])

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (5.93 : [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 = 3038.12/92χ

Data (107311.00 : [100.00%])
 (78687.90 : [73.33%])νe→W

MultiJet (28087.34 : [26.17%])
ee (6239.96 : [5.81%])→Z

 (1824.84 : [1.70%])ντ→W
Top (923.13 : [0.86%])

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (5.93 : [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 = 3038.12/92χ

Data (107311.00 : [100.00%])
 (78687.90 : [73.33%])νe→W

MultiJet (28087.34 : [26.17%])
ee (6239.96 : [5.81%])→Z

 (1824.84 : [1.70%])ντ→W
Top (923.13 : [0.86%])

 (514.48 : [0.48%])ττ→Z
Diboson (219.83 : [0.20%])

 (5.93 : [0.01%])νµ→W
 (2.45 : [0.00%])µµ→Z

Stat. Uncert.
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Data (142173.00 : [100.00%])
 (71253.29 : [50.12%])νe→W

MultiJet (40867.76 : [28.75%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
 (1006.91 : [0.71%])ττ→Z

Top (577.94 : [0.41%])
Diboson (122.03 : [0.09%])

 (16.77 : [0.01%])νµ→W
 (6.32 : [0.00%])µµ→Z

Stat. Uncert.

Data (142173.00 : [100.00%])
 (71253.29 : [50.12%])νe→W

MultiJet (40867.76 : [28.75%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
 (1006.91 : [0.71%])ττ→Z

Top (577.94 : [0.41%])
Diboson (122.03 : [0.09%])

 (16.77 : [0.01%])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 = 623.73/92χ

Data (142173.00 : [100.00%])
 (71253.29 : [50.12%])νe→W

MultiJet (40867.76 : [28.75%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
 (1006.91 : [0.71%])ττ→Z

Top (577.94 : [0.41%])
Diboson (122.03 : [0.09%])

 (16.77 : [0.01%])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 = 623.73/92χ

Data (142173.00 : [100.00%])
 (71253.29 : [50.12%])νe→W

MultiJet (40867.76 : [28.75%])
ee (15037.49 : [10.58%])→Z

 (3721.70 : [2.62%])ντ→W
 (1006.91 : [0.71%])ττ→Z

Top (577.94 : [0.41%])
Diboson (122.03 : [0.09%])

 (16.77 : [0.01%])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 effect, but not able to cope with
cos θrecoCS vs |Y | dependency effectively
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MJ from 3 independent |Y | bins: cos θrecoCS and φrecoCS as function of |Y | bins
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Note

cos θrecoCS 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−ν

ToDo: old numbers
W− → e−ν 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.
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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 θrecoCS depends on Y and uT :

I Same behaviour for electron and muon channels
I Calculating MJ cos θrecoCS individually for 3 |Y | bins doesn’t solve an issue for electrons, but

might be an option for muons
F Could be this is effect of Data/MC disagreement for electrons for φCS and cos θCS 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

(Old numbers)W− → e−ν in the SR: 213593 ± 18.5% (corr) ± 1.95% (uncorr)

(Old numbers)W− → µ−ν in the SR: 118754 ± 9.49% (corr) ± 1.31% (uncorr)
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Backup
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Isolation ptvarcone20/pt slices for W− → e−ν: leading lepton pT

0.1→ 0.15
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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 = 1007.3, f = 5.3%eW
: N = 50.1, f = 0.3%τW
: N = 0.6, f = 0.0%µW

Top: N = 25.1, f = 0.1%
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 = 1007.3, f = 5.3%eW
: N = 50.1, f = 0.3%τW
: N = 0.6, f = 0.0%µW

Top: N = 25.1, f = 0.1%
Diboson: N = 2.7, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 183493.8, f = 14.6%, T = 10.242 +/- 0.053
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 3.54/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 183493.8, f = 14.6%, T = 10.242 +/- 0.053
Stat. Uncert.

0.2→ 0.25
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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 = 72.9, f = 1.1%eW
: N = 0.2, f = 0.0%τW
: N = 0.5, f = 0.0%µW

Top: N = 3.4, 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 = 72.9, f = 1.1%eW
: N = 0.2, f = 0.0%τW
: N = 0.5, f = 0.0%µW

Top: N = 3.4, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 167718.6, f = 13.4%, T = 24.933 +/- 0.130
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 3.41/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 167718.6, f = 13.4%, T = 24.933 +/- 0.130
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 = 17.8, f = 0.8%eW
: N = 0.7, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 0.8, f = 0.0%
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 = 17.8, f = 0.8%eW
: N = 0.7, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 0.8, f = 0.0%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 154416.8, f = 12.3%, T = 69.160 +/- 0.362
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 3.65/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 154416.8, f = 12.3%, T = 69.160 +/- 0.362
Stat. Uncert.

0.4→ 0.45
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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 = 6.3, f = 0.8%eW
: N = 0.0, f = 0.0%τW
: N = 0.9, f = 0.1%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 = 6.3, f = 0.8%eW
: N = 0.0, f = 0.0%τW
: N = 0.9, f = 0.1%µW

Top: N = 0.6, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 140222.9, f = 11.2%, T = 185.413 +/- 0.985
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 4.87/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 140222.9, f = 11.2%, T = 185.413 +/- 0.985
Stat. Uncert.
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Isolation ptvarcone20/pt slices for W− → e−ν: |∆φ(`−MET )|
0.1→ 0.15
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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 = 1007.3, f = 5.3%eW
: N = 50.1, f = 0.3%τW
: N = 0.6, f = 0.0%µW

Top: N = 25.1, f = 0.1%
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 = 1007.3, f = 5.3%eW
: N = 50.1, f = 0.3%τW
: N = 0.6, f = 0.0%µW

Top: N = 25.1, f = 0.1%
Diboson: N = 2.7, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 201627.5, f = 16.1%, T = 11.255 +/- 0.068
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 4.99/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 201627.5, f = 16.1%, T = 11.255 +/- 0.068
Stat. Uncert.

0.2→ 0.25

0 0.5 1 1.5 2 2.5 3

-MET)|
0

 (lepφ ∆|

0.8

1

1.2

D
at

a 
/ M

od
el 0

0.5

1

1.5

310×

0.
19

6
 / 

E
ve

nt
s

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 = 72.9, f = 1.1%eW
: N = 0.2, f = 0.0%τW
: N = 0.5, f = 0.0%µW

Top: N = 3.4, 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 = 72.9, f = 1.1%eW
: N = 0.2, f = 0.0%τW
: N = 0.5, f = 0.0%µW

Top: N = 3.4, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 191982.8, f = 15.3%, T = 28.540 +/- 0.173
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 6.08/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 191982.8, f = 15.3%, T = 28.540 +/- 0.173
Stat. Uncert.

0.3→ 0.35
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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 = 17.8, f = 0.8%eW
: N = 0.7, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 0.8, f = 0.0%
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 = 17.8, f = 0.8%eW
: N = 0.7, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 0.8, f = 0.0%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 182068.9, f = 14.5%, T = 81.545 +/- 0.501
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 8.77/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 182068.9, f = 14.5%, T = 81.545 +/- 0.501
Stat. Uncert.

0.4→ 0.45
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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 = 6.3, f = 0.8%eW
: N = 0.0, f = 0.0%τW
: N = 0.9, f = 0.1%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 = 6.3, f = 0.8%eW
: N = 0.0, f = 0.0%τW
: N = 0.9, f = 0.1%µW

Top: N = 0.6, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 178743.0, f = 14.3%, T = 236.347 +/- 1.504
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 13.21/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 178743.0, f = 14.3%, T = 236.347 +/- 1.504
Stat. Uncert.
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Isolation ptvarcone20/pt slices for W− → e−ν: Emiss
T

0.1→ 0.15
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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 = 1007.3, f = 5.3%eW
: N = 50.1, f = 0.3%τW
: N = 0.6, f = 0.0%µW

Top: N = 25.1, f = 0.1%
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 = 1007.3, f = 5.3%eW
: N = 50.1, f = 0.3%τW
: N = 0.6, f = 0.0%µW

Top: N = 25.1, f = 0.1%
Diboson: N = 2.7, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 253702.5, f = 20.2%, T = 14.161 +/- 0.041
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.34/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 253702.5, f = 20.2%, T = 14.161 +/- 0.041
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 = 72.9, f = 1.1%eW
: N = 0.2, f = 0.0%τW
: N = 0.5, f = 0.0%µW

Top: N = 3.4, 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 = 72.9, f = 1.1%eW
: N = 0.2, f = 0.0%τW
: N = 0.5, f = 0.0%µW

Top: N = 3.4, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 256750.8, f = 20.5%, T = 38.168 +/- 0.109
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.90/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 256750.8, f = 20.5%, T = 38.168 +/- 0.109
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 = 17.8, f = 0.8%eW
: N = 0.7, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 0.8, f = 0.0%
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 = 17.8, f = 0.8%eW
: N = 0.7, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 0.8, f = 0.0%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 261019.3, f = 20.8%, T = 116.905 +/- 0.337
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 5.65/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 261019.3, f = 20.8%, T = 116.905 +/- 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 = 6.3, f = 0.8%eW
: N = 0.0, f = 0.0%τW
: N = 0.9, f = 0.1%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 = 6.3, f = 0.8%eW
: N = 0.0, f = 0.0%τW
: N = 0.9, f = 0.1%µW

Top: N = 0.6, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 262668.7, f = 20.9%, T = 347.320 +/- 1.010
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 7.75/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 262668.7, f = 20.9%, T = 347.320 +/- 1.010
Stat. Uncert.
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Isolation ptvarcone20/pt slices for W− → e−ν: mW
T

0.1→ 0.15
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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 = 1007.3, f = 5.3%eW
: N = 50.1, f = 0.3%τW
: N = 0.6, f = 0.0%µW

Top: N = 25.1, f = 0.1%
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 = 1007.3, f = 5.3%eW
: N = 50.1, f = 0.3%τW
: N = 0.6, f = 0.0%µW

Top: N = 25.1, f = 0.1%
Diboson: N = 2.7, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 233761.2, f = 18.6%, T = 13.048 +/- 0.038
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 3.91/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 233761.2, f = 18.6%, T = 13.048 +/- 0.038
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 = 72.9, f = 1.1%eW
: N = 0.2, f = 0.0%τW
: N = 0.5, f = 0.0%µW

Top: N = 3.4, 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 = 72.9, f = 1.1%eW
: N = 0.2, f = 0.0%τW
: N = 0.5, f = 0.0%µW

Top: N = 3.4, f = 0.1%
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 / 
E

ve
nt

s

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 230007.2, f = 18.3%, T = 34.193 +/- 0.101
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 5.81/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 230007.2, f = 18.3%, T = 34.193 +/- 0.101
Stat. Uncert.

0.3→ 0.35
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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 = 17.8, f = 0.8%eW
: N = 0.7, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 0.8, f = 0.0%
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 = 17.8, f = 0.8%eW
: N = 0.7, f = 0.0%τW
: N = 0.1, f = 0.0%µW

Top: N = 0.8, f = 0.0%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 226862.4, f = 18.1%, T = 101.607 +/- 0.304
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 7.84/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 226862.4, f = 18.1%, T = 101.607 +/- 0.304
Stat. Uncert.

0.4→ 0.45
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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 = 6.3, f = 0.8%eW
: N = 0.0, f = 0.0%τW
: N = 0.9, f = 0.1%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 = 6.3, f = 0.8%eW
: N = 0.0, f = 0.0%τW
: N = 0.9, f = 0.1%µW

Top: N = 0.6, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 222969.5, f = 17.8%, T = 294.827 +/- 0.909
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 11.99/NDoF2χ

Data: N = 1254042.0
: N = 874706.2, f = 69.8%, SF = 1.000 +/- 0.000eW
: N = 26698.5, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 68.2, 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 = 16621.9, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2179.2, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 222969.5, f = 17.8%, T = 294.827 +/- 0.909
Stat. Uncert.
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2D MJ estimation: extrapolation and projections on Y axis
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 < 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 affect overall normalization too much.
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Muons
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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 θrecoCS vs. φreco
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 (1198657.00 : [100.00%])
 (961950.54 : [80.25%])νµ→W

MultiJet (126088.62 : [10.52%])
 (63067.79 : [5.26%])µµ→Z
 (25338.88 : [2.11%])ντ→W

Top (15948.15 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2138.15 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

Data (1198657.00 : [100.00%])
 (961950.54 : [80.25%])νµ→W

MultiJet (126088.62 : [10.52%])
 (63067.79 : [5.26%])µµ→Z
 (25338.88 : [2.11%])ντ→W

Top (15948.15 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2138.15 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 984.44/102χ

Data (1198657.00 : [100.00%])
 (961950.54 : [80.25%])νµ→W

MultiJet (126088.62 : [10.52%])
 (63067.79 : [5.26%])µµ→Z
 (25338.88 : [2.11%])ντ→W

Top (15948.15 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2138.15 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 984.44/102χ

Data (1198657.00 : [100.00%])
 (961950.54 : [80.25%])νµ→W

MultiJet (126088.62 : [10.52%])
 (63067.79 : [5.26%])µµ→Z
 (25338.88 : [2.11%])ντ→W

Top (15948.15 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2138.15 : [0.18%])
 (110.35 : [0.01%])νe→W

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

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 241.20/62χ

Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 241.20/62χ

Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.
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 Work in ProgressATLAS
ν-µ→mjModel SR, W

Integral: 126088.62
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MJ agreement: cos θrecoCS as function of uT bins

Binning variable:

0 100 200 300 400 500 600

 (opti-bins) [Rotation] [GeV]tu
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Data (1198651.00 : [100.00%])
 (961949.12 : [80.25%])νµ→W

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

Top (15949.09 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2137.98 : [0.18%])
 (110.32 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

Data (1198651.00 : [100.00%])
 (961949.12 : [80.25%])νµ→W

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

Top (15949.09 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2137.98 : [0.18%])
 (110.32 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 941.82/102χ

Data (1198651.00 : [100.00%])
 (961949.12 : [80.25%])νµ→W

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

Top (15949.09 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2137.98 : [0.18%])
 (110.32 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 941.82/102χ

Data (1198651.00 : [100.00%])
 (961949.12 : [80.25%])νµ→W

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

Top (15949.09 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2137.98 : [0.18%])
 (110.32 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

Use cos θrecoCS 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 (2984.68 : [1.00%])
 (438.77 : [0.15%])ττ→Z

Top (146.61 : [0.05%])
Diboson (67.04 : [0.02%])

 (0.44 : [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 (2984.68 : [1.00%])
 (438.77 : [0.15%])ττ→Z

Top (146.61 : [0.05%])
Diboson (67.04 : [0.02%])

 (0.44 : [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 = 238.90/92χ

Data (299856.00 : [100.00%])
 (273687.33 : [91.27%])νµ→W

 (11026.21 : [3.68%])µµ→Z
 (5677.75 : [1.89%])ντ→W

MultiJet (2984.68 : [1.00%])
 (438.77 : [0.15%])ττ→Z

Top (146.61 : [0.05%])
Diboson (67.04 : [0.02%])

 (0.44 : [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 = 238.90/92χ

Data (299856.00 : [100.00%])
 (273687.33 : [91.27%])νµ→W

 (11026.21 : [3.68%])µµ→Z
 (5677.75 : [1.89%])ντ→W

MultiJet (2984.68 : [1.00%])
 (438.77 : [0.15%])ττ→Z

Top (146.61 : [0.05%])
Diboson (67.04 : [0.02%])

 (0.44 : [0.00%])νe→W
ee (0.00 : [0.00%])→Z

Stat. Uncert.
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Data (355584.00 : [100.00%])
 (318529.42 : [89.58%])νµ→W

MultiJet (16172.58 : [4.55%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (484.27 : [0.14%])
Diboson (214.08 : [0.06%])

 (2.10 : [0.00%])νe→W
ee (0.21 : [0.00%])→Z

Stat. Uncert.

Data (355584.00 : [100.00%])
 (318529.42 : [89.58%])νµ→W

MultiJet (16172.58 : [4.55%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (484.27 : [0.14%])
Diboson (214.08 : [0.06%])

 (2.10 : [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 = 41.62/92χ

Data (355584.00 : [100.00%])
 (318529.42 : [89.58%])νµ→W

MultiJet (16172.58 : [4.55%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (484.27 : [0.14%])
Diboson (214.08 : [0.06%])

 (2.10 : [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 = 41.62/92χ

Data (355584.00 : [100.00%])
 (318529.42 : [89.58%])νµ→W

MultiJet (16172.58 : [4.55%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (484.27 : [0.14%])
Diboson (214.08 : [0.06%])

 (2.10 : [0.00%])νe→W
ee (0.21 : [0.00%])→Z

Stat. Uncert.
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Data (214218.00 : [100.00%])
 (162638.37 : [75.92%])νµ→W

MultiJet (38555.77 : [18.00%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

 (1687.05 : [0.79%])ττ→Z
Top (903.16 : [0.42%])
Diboson (281.42 : [0.13%])

 (6.58 : [0.00%])νe→W
ee (0.78 : [0.00%])→Z

Stat. Uncert.

Data (214218.00 : [100.00%])
 (162638.37 : [75.92%])νµ→W

MultiJet (38555.77 : [18.00%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

 (1687.05 : [0.79%])ττ→Z
Top (903.16 : [0.42%])
Diboson (281.42 : [0.13%])

 (6.58 : [0.00%])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 = 162.24/92χ

Data (214218.00 : [100.00%])
 (162638.37 : [75.92%])νµ→W

MultiJet (38555.77 : [18.00%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

 (1687.05 : [0.79%])ττ→Z
Top (903.16 : [0.42%])
Diboson (281.42 : [0.13%])

 (6.58 : [0.00%])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 = 162.24/92χ

Data (214218.00 : [100.00%])
 (162638.37 : [75.92%])νµ→W

MultiJet (38555.77 : [18.00%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

 (1687.05 : [0.79%])ττ→Z
Top (903.16 : [0.42%])
Diboson (281.42 : [0.13%])

 (6.58 : [0.00%])νe→W
ee (0.78 : [0.00%])→Z

Stat. Uncert.
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Data (152102.00 : [100.00%])
 (94852.55 : [62.36%])νµ→W

MultiJet (42458.65 : [27.91%])
 (12985.75 : [8.54%])µµ→Z
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Top (1583.61 : [1.04%])
Diboson (391.13 : [0.26%])

 (13.57 : [0.01%])νe→W
ee (1.91 : [0.00%])→Z

Stat. Uncert.

Data (152102.00 : [100.00%])
 (94852.55 : [62.36%])νµ→W

MultiJet (42458.65 : [27.91%])
 (12985.75 : [8.54%])µµ→Z
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Top (1583.61 : [1.04%])
Diboson (391.13 : [0.26%])

 (13.57 : [0.01%])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 = 235.64/92χ

Data (152102.00 : [100.00%])
 (94852.55 : [62.36%])νµ→W

MultiJet (42458.65 : [27.91%])
 (12985.75 : [8.54%])µµ→Z
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Top (1583.61 : [1.04%])
Diboson (391.13 : [0.26%])

 (13.57 : [0.01%])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 = 235.64/92χ

Data (152102.00 : [100.00%])
 (94852.55 : [62.36%])νµ→W

MultiJet (42458.65 : [27.91%])
 (12985.75 : [8.54%])µµ→Z
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Top (1583.61 : [1.04%])
Diboson (391.13 : [0.26%])

 (13.57 : [0.01%])νe→W
ee (1.91 : [0.00%])→Z

Stat. Uncert.
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Data (83249.00 : [100.00%])
 (51581.13 : [61.96%])νµ→W

MultiJet (18054.31 : [21.69%])
 (10377.67 : [12.47%])µµ→Z

Top (2215.71 : [2.66%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (21.85 : [0.03%])νe→W
ee (2.69 : [0.00%])→Z

Stat. Uncert.

Data (83249.00 : [100.00%])
 (51581.13 : [61.96%])νµ→W

MultiJet (18054.31 : [21.69%])
 (10377.67 : [12.47%])µµ→Z

Top (2215.71 : [2.66%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (21.85 : [0.03%])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 = 99.93/92χ

Data (83249.00 : [100.00%])
 (51581.13 : [61.96%])νµ→W

MultiJet (18054.31 : [21.69%])
 (10377.67 : [12.47%])µµ→Z

Top (2215.71 : [2.66%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (21.85 : [0.03%])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 = 99.93/92χ

Data (83249.00 : [100.00%])
 (51581.13 : [61.96%])νµ→W

MultiJet (18054.31 : [21.69%])
 (10377.67 : [12.47%])µµ→Z

Top (2215.71 : [2.66%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (21.85 : [0.03%])νe→W
ee (2.69 : [0.00%])→Z

Stat. Uncert.
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Data (46323.00 : [100.00%])
 (32077.06 : [69.25%])νµ→W

MultiJet (5863.35 : [12.66%])
 (3201.18 : [6.91%])µµ→Z

Top (2889.68 : [6.24%])
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (22.82 : [0.05%])νe→W
ee (2.19 : [0.00%])→Z

Stat. Uncert.

Data (46323.00 : [100.00%])
 (32077.06 : [69.25%])νµ→W

MultiJet (5863.35 : [12.66%])
 (3201.18 : [6.91%])µµ→Z

Top (2889.68 : [6.24%])
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (22.82 : [0.05%])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 = 22.98/92χ

Data (46323.00 : [100.00%])
 (32077.06 : [69.25%])νµ→W

MultiJet (5863.35 : [12.66%])
 (3201.18 : [6.91%])µµ→Z

Top (2889.68 : [6.24%])
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (22.82 : [0.05%])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 = 22.98/92χ

Data (46323.00 : [100.00%])
 (32077.06 : [69.25%])νµ→W

MultiJet (5863.35 : [12.66%])
 (3201.18 : [6.91%])µµ→Z

Top (2889.68 : [6.24%])
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (22.82 : [0.05%])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 (2368.73 : [11.32%])
MultiJet (1345.78 : [6.43%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (16.13 : [0.08%])νe→W
ee (1.07 : [0.01%])→Z

Stat. Uncert.

Data (20918.00 : [100.00%])
 (14336.29 : [68.54%])νµ→W

Top (2368.73 : [11.32%])
MultiJet (1345.78 : [6.43%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (16.13 : [0.08%])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 = 19.50/92χ

Data (20918.00 : [100.00%])
 (14336.29 : [68.54%])νµ→W

Top (2368.73 : [11.32%])
MultiJet (1345.78 : [6.43%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (16.13 : [0.08%])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 = 19.50/92χ

Data (20918.00 : [100.00%])
 (14336.29 : [68.54%])νµ→W

Top (2368.73 : [11.32%])
MultiJet (1345.78 : [6.43%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (16.13 : [0.08%])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 (2092.57 : [16.47%])
 (503.66 : [3.96%])µµ→Z

MultiJet (472.89 : [3.72%])
 (431.46 : [3.40%])ντ→W

 (124.47 : [0.98%])ττ→Z
Diboson (108.22 : [0.85%])

 (10.86 : [0.09%])νe→W
ee (1.16 : [0.01%])→Z

Stat. Uncert.

Data (12705.00 : [100.00%])
 (7394.51 : [58.20%])νµ→W

Top (2092.57 : [16.47%])
 (503.66 : [3.96%])µµ→Z

MultiJet (472.89 : [3.72%])
 (431.46 : [3.40%])ντ→W

 (124.47 : [0.98%])ττ→Z
Diboson (108.22 : [0.85%])

 (10.86 : [0.09%])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 = 15.87/92χ

Data (12705.00 : [100.00%])
 (7394.51 : [58.20%])νµ→W

Top (2092.57 : [16.47%])
 (503.66 : [3.96%])µµ→Z

MultiJet (472.89 : [3.72%])
 (431.46 : [3.40%])ντ→W

 (124.47 : [0.98%])ττ→Z
Diboson (108.22 : [0.85%])

 (10.86 : [0.09%])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 = 15.87/92χ

Data (12705.00 : [100.00%])
 (7394.51 : [58.20%])νµ→W

Top (2092.57 : [16.47%])
 (503.66 : [3.96%])µµ→Z

MultiJet (472.89 : [3.72%])
 (431.46 : [3.40%])ντ→W

 (124.47 : [0.98%])ττ→Z
Diboson (108.22 : [0.85%])

 (10.86 : [0.09%])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 (1809.35 : [21.77%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

MultiJet (126.05 : [1.52%])
Diboson (119.40 : [1.44%])

 (75.41 : [0.91%])ττ→Z
 (9.01 : [0.11%])νe→W

ee (0.92 : [0.01%])→Z
Stat. Uncert.

Data (8310.00 : [100.00%])
 (4289.99 : [51.62%])νµ→W

Top (1809.35 : [21.77%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

MultiJet (126.05 : [1.52%])
Diboson (119.40 : [1.44%])

 (75.41 : [0.91%])ττ→Z
 (9.01 : [0.11%])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 = 13.72/92χ

Data (8310.00 : [100.00%])
 (4289.99 : [51.62%])νµ→W

Top (1809.35 : [21.77%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

MultiJet (126.05 : [1.52%])
Diboson (119.40 : [1.44%])

 (75.41 : [0.91%])ττ→Z
 (9.01 : [0.11%])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 = 13.72/92χ

Data (8310.00 : [100.00%])
 (4289.99 : [51.62%])νµ→W

Top (1809.35 : [21.77%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

MultiJet (126.05 : [1.52%])
Diboson (119.40 : [1.44%])

 (75.41 : [0.91%])ττ→Z
 (9.01 : [0.11%])νe→W

ee (0.92 : [0.01%])→Z
Stat. Uncert.
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Data (3790.00 : [100.00%])
 (1801.07 : [47.52%])νµ→W

Top (996.06 : [26.28%])
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
MultiJet (38.22 : [1.01%])

 (30.92 : [0.82%])ττ→Z
 (4.48 : [0.12%])νe→W

ee (0.52 : [0.01%])→Z
Stat. Uncert.

Data (3790.00 : [100.00%])
 (1801.07 : [47.52%])νµ→W

Top (996.06 : [26.28%])
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
MultiJet (38.22 : [1.01%])

 (30.92 : [0.82%])ττ→Z
 (4.48 : [0.12%])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 = 11.54/92χ

Data (3790.00 : [100.00%])
 (1801.07 : [47.52%])νµ→W

Top (996.06 : [26.28%])
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
MultiJet (38.22 : [1.01%])

 (30.92 : [0.82%])ττ→Z
 (4.48 : [0.12%])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 = 11.54/92χ

Data (3790.00 : [100.00%])
 (1801.07 : [47.52%])νµ→W

Top (996.06 : [26.28%])
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
MultiJet (38.22 : [1.01%])

 (30.92 : [0.82%])ττ→Z
 (4.48 : [0.12%])νe→W

ee (0.52 : [0.01%])→Z
Stat. Uncert.
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Data (1596.00 : [100.00%])
 (761.40 : [47.71%])νµ→W

Top (459.35 : [28.78%])
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (16.34 : [1.02%])
 (4.03 : [0.25%])ττ→Z
 (2.50 : [0.16%])νe→W

ee (0.22 : [0.01%])→Z
Stat. Uncert.

Data (1596.00 : [100.00%])
 (761.40 : [47.71%])νµ→W

Top (459.35 : [28.78%])
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (16.34 : [1.02%])
 (4.03 : [0.25%])ττ→Z
 (2.50 : [0.16%])νe→W

ee (0.22 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

/dof = 18.79/92χ

Data (1596.00 : [100.00%])
 (761.40 : [47.71%])νµ→W

Top (459.35 : [28.78%])
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (16.34 : [1.02%])
 (4.03 : [0.25%])ττ→Z
 (2.50 : [0.16%])νe→W

ee (0.22 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

/dof = 18.79/92χ

Data (1596.00 : [100.00%])
 (761.40 : [47.71%])νµ→W

Top (459.35 : [28.78%])
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (16.34 : [1.02%])
 (4.03 : [0.25%])ττ→Z
 (2.50 : [0.16%])νe→W

ee (0.22 : [0.01%])→Z
Stat. Uncert.
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MJ agreement: φrecoCS as function of uT bins

Binning variable:
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Data (1198651.00 : [100.00%])
 (961949.12 : [80.25%])νµ→W

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

Top (15949.09 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2137.98 : [0.18%])
 (110.32 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

Data (1198651.00 : [100.00%])
 (961949.12 : [80.25%])νµ→W

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

Top (15949.09 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2137.98 : [0.18%])
 (110.32 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 941.82/102χ

Data (1198651.00 : [100.00%])
 (961949.12 : [80.25%])νµ→W

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

Top (15949.09 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2137.98 : [0.18%])
 (110.32 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 941.82/102χ

Data (1198651.00 : [100.00%])
 (961949.12 : [80.25%])νµ→W

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

Top (15949.09 : [1.33%])
 (7239.12 : [0.60%])ττ→Z

Diboson (2137.98 : [0.18%])
 (110.32 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

Use φrecoCS 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 (2984.68 : [1.00%])
 (438.77 : [0.15%])ττ→Z

Top (146.61 : [0.05%])
Diboson (67.04 : [0.02%])

 (0.44 : [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 (2984.68 : [1.00%])
 (438.77 : [0.15%])ττ→Z

Top (146.61 : [0.05%])
Diboson (67.04 : [0.02%])

 (0.44 : [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 = 7.04/72χ

Data (299856.00 : [100.00%])
 (273687.33 : [91.27%])νµ→W

 (11026.21 : [3.68%])µµ→Z
 (5677.75 : [1.89%])ντ→W

MultiJet (2984.68 : [1.00%])
 (438.77 : [0.15%])ττ→Z

Top (146.61 : [0.05%])
Diboson (67.04 : [0.02%])

 (0.44 : [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 = 7.04/72χ

Data (299856.00 : [100.00%])
 (273687.33 : [91.27%])νµ→W

 (11026.21 : [3.68%])µµ→Z
 (5677.75 : [1.89%])ντ→W

MultiJet (2984.68 : [1.00%])
 (438.77 : [0.15%])ττ→Z

Top (146.61 : [0.05%])
Diboson (67.04 : [0.02%])

 (0.44 : [0.00%])νe→W
ee (0.00 : [0.00%])→Z

Stat. Uncert.
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Data (355584.00 : [100.00%])
 (318529.42 : [89.58%])νµ→W

MultiJet (16172.58 : [4.55%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (484.27 : [0.14%])
Diboson (214.08 : [0.06%])

 (2.10 : [0.00%])νe→W
ee (0.21 : [0.00%])→Z

Stat. Uncert.

Data (355584.00 : [100.00%])
 (318529.42 : [89.58%])νµ→W

MultiJet (16172.58 : [4.55%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (484.27 : [0.14%])
Diboson (214.08 : [0.06%])

 (2.10 : [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 = 3.83/72χ

Data (355584.00 : [100.00%])
 (318529.42 : [89.58%])νµ→W

MultiJet (16172.58 : [4.55%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (484.27 : [0.14%])
Diboson (214.08 : [0.06%])

 (2.10 : [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 = 3.83/72χ

Data (355584.00 : [100.00%])
 (318529.42 : [89.58%])νµ→W

MultiJet (16172.58 : [4.55%])
 (13900.11 : [3.91%])µµ→Z
 (7254.02 : [2.04%])ντ→W

 (1093.43 : [0.31%])ττ→Z
Top (484.27 : [0.14%])
Diboson (214.08 : [0.06%])

 (2.10 : [0.00%])νe→W
ee (0.21 : [0.00%])→Z

Stat. Uncert.
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Data (214218.00 : [100.00%])
 (162638.37 : [75.92%])νµ→W

MultiJet (38555.77 : [18.00%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

 (1687.05 : [0.79%])ττ→Z
Top (903.16 : [0.42%])
Diboson (281.42 : [0.13%])

 (6.58 : [0.00%])νe→W
ee (0.78 : [0.00%])→Z

Stat. Uncert.

Data (214218.00 : [100.00%])
 (162638.37 : [75.92%])νµ→W

MultiJet (38555.77 : [18.00%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

 (1687.05 : [0.79%])ττ→Z
Top (903.16 : [0.42%])
Diboson (281.42 : [0.13%])

 (6.58 : [0.00%])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 = 344.45/72χ

Data (214218.00 : [100.00%])
 (162638.37 : [75.92%])νµ→W

MultiJet (38555.77 : [18.00%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

 (1687.05 : [0.79%])ττ→Z
Top (903.16 : [0.42%])
Diboson (281.42 : [0.13%])

 (6.58 : [0.00%])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 = 344.45/72χ

Data (214218.00 : [100.00%])
 (162638.37 : [75.92%])νµ→W

MultiJet (38555.77 : [18.00%])
 (9601.30 : [4.48%])µµ→Z
 (4241.21 : [1.98%])ντ→W

 (1687.05 : [0.79%])ττ→Z
Top (903.16 : [0.42%])
Diboson (281.42 : [0.13%])

 (6.58 : [0.00%])νe→W
ee (0.78 : [0.00%])→Z

Stat. Uncert.
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Data (152102.00 : [100.00%])
 (94852.55 : [62.36%])νµ→W

MultiJet (42458.65 : [27.91%])
 (12985.75 : [8.54%])µµ→Z
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Top (1583.61 : [1.04%])
Diboson (391.13 : [0.26%])

 (13.57 : [0.01%])νe→W
ee (1.91 : [0.00%])→Z

Stat. Uncert.

Data (152102.00 : [100.00%])
 (94852.55 : [62.36%])νµ→W

MultiJet (42458.65 : [27.91%])
 (12985.75 : [8.54%])µµ→Z
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Top (1583.61 : [1.04%])
Diboson (391.13 : [0.26%])

 (13.57 : [0.01%])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 = 281.15/72χ

Data (152102.00 : [100.00%])
 (94852.55 : [62.36%])νµ→W

MultiJet (42458.65 : [27.91%])
 (12985.75 : [8.54%])µµ→Z
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Top (1583.61 : [1.04%])
Diboson (391.13 : [0.26%])

 (13.57 : [0.01%])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 = 281.15/72χ

Data (152102.00 : [100.00%])
 (94852.55 : [62.36%])νµ→W

MultiJet (42458.65 : [27.91%])
 (12985.75 : [8.54%])µµ→Z
 (3032.57 : [1.99%])ντ→W

 (1848.42 : [1.22%])ττ→Z
Top (1583.61 : [1.04%])
Diboson (391.13 : [0.26%])

 (13.57 : [0.01%])νe→W
ee (1.91 : [0.00%])→Z

Stat. Uncert.
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Data (83249.00 : [100.00%])
 (51581.13 : [61.96%])νµ→W

MultiJet (18054.31 : [21.69%])
 (10377.67 : [12.47%])µµ→Z

Top (2215.71 : [2.66%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (21.85 : [0.03%])νe→W
ee (2.69 : [0.00%])→Z

Stat. Uncert.

Data (83249.00 : [100.00%])
 (51581.13 : [61.96%])νµ→W

MultiJet (18054.31 : [21.69%])
 (10377.67 : [12.47%])µµ→Z

Top (2215.71 : [2.66%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (21.85 : [0.03%])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 = 192.77/72χ

Data (83249.00 : [100.00%])
 (51581.13 : [61.96%])νµ→W

MultiJet (18054.31 : [21.69%])
 (10377.67 : [12.47%])µµ→Z

Top (2215.71 : [2.66%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (21.85 : [0.03%])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 = 192.77/72χ

Data (83249.00 : [100.00%])
 (51581.13 : [61.96%])νµ→W

MultiJet (18054.31 : [21.69%])
 (10377.67 : [12.47%])µµ→Z

Top (2215.71 : [2.66%])
 (2097.49 : [2.52%])ντ→W

 (1218.13 : [1.46%])ττ→Z
Diboson (339.25 : [0.41%])

 (21.85 : [0.03%])νe→W
ee (2.69 : [0.00%])→Z

Stat. Uncert.
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Data (46323.00 : [100.00%])
 (32077.06 : [69.25%])νµ→W

MultiJet (5863.35 : [12.66%])
 (3201.18 : [6.91%])µµ→Z

Top (2889.68 : [6.24%])
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (22.82 : [0.05%])νe→W
ee (2.19 : [0.00%])→Z

Stat. Uncert.

Data (46323.00 : [100.00%])
 (32077.06 : [69.25%])νµ→W

MultiJet (5863.35 : [12.66%])
 (3201.18 : [6.91%])µµ→Z

Top (2889.68 : [6.24%])
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (22.82 : [0.05%])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 = 374.31/72χ

Data (46323.00 : [100.00%])
 (32077.06 : [69.25%])νµ→W

MultiJet (5863.35 : [12.66%])
 (3201.18 : [6.91%])µµ→Z

Top (2889.68 : [6.24%])
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (22.82 : [0.05%])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 = 374.31/72χ

Data (46323.00 : [100.00%])
 (32077.06 : [69.25%])νµ→W

MultiJet (5863.35 : [12.66%])
 (3201.18 : [6.91%])µµ→Z

Top (2889.68 : [6.24%])
 (1430.87 : [3.09%])ντ→W

 (513.65 : [1.11%])ττ→Z
Diboson (321.95 : [0.70%])

 (22.82 : [0.05%])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 (2368.73 : [11.32%])
MultiJet (1345.78 : [6.43%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (16.13 : [0.08%])νe→W
ee (1.07 : [0.01%])→Z

Stat. Uncert.

Data (20918.00 : [100.00%])
 (14336.29 : [68.54%])νµ→W

Top (2368.73 : [11.32%])
MultiJet (1345.78 : [6.43%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (16.13 : [0.08%])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 = 159.51/62χ

Data (20918.00 : [100.00%])
 (14336.29 : [68.54%])νµ→W

Top (2368.73 : [11.32%])
MultiJet (1345.78 : [6.43%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (16.13 : [0.08%])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 = 159.51/62χ

Data (20918.00 : [100.00%])
 (14336.29 : [68.54%])νµ→W

Top (2368.73 : [11.32%])
MultiJet (1345.78 : [6.43%])

 (1006.94 : [4.81%])µµ→Z
 (746.40 : [3.57%])ντ→W

 (204.84 : [0.98%])ττ→Z
Diboson (188.61 : [0.90%])

 (16.13 : [0.08%])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 (2092.57 : [16.47%])
 (503.66 : [3.96%])µµ→Z

MultiJet (472.89 : [3.72%])
 (431.46 : [3.40%])ντ→W

 (124.47 : [0.98%])ττ→Z
Diboson (108.22 : [0.85%])

 (10.86 : [0.09%])νe→W
ee (1.16 : [0.01%])→Z

Stat. Uncert.

Data (12705.00 : [100.00%])
 (7394.51 : [58.20%])νµ→W

Top (2092.57 : [16.47%])
 (503.66 : [3.96%])µµ→Z

MultiJet (472.89 : [3.72%])
 (431.46 : [3.40%])ντ→W

 (124.47 : [0.98%])ττ→Z
Diboson (108.22 : [0.85%])

 (10.86 : [0.09%])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 = 40.46/62χ

Data (12705.00 : [100.00%])
 (7394.51 : [58.20%])νµ→W

Top (2092.57 : [16.47%])
 (503.66 : [3.96%])µµ→Z

MultiJet (472.89 : [3.72%])
 (431.46 : [3.40%])ντ→W

 (124.47 : [0.98%])ττ→Z
Diboson (108.22 : [0.85%])

 (10.86 : [0.09%])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 = 40.46/62χ

Data (12705.00 : [100.00%])
 (7394.51 : [58.20%])νµ→W

Top (2092.57 : [16.47%])
 (503.66 : [3.96%])µµ→Z

MultiJet (472.89 : [3.72%])
 (431.46 : [3.40%])ντ→W

 (124.47 : [0.98%])ττ→Z
Diboson (108.22 : [0.85%])

 (10.86 : [0.09%])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 (1809.35 : [21.77%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

MultiJet (126.05 : [1.52%])
Diboson (119.40 : [1.44%])

 (75.41 : [0.91%])ττ→Z
 (9.01 : [0.11%])νe→W

ee (0.92 : [0.01%])→Z
Stat. Uncert.

Data (8310.00 : [100.00%])
 (4289.99 : [51.62%])νµ→W

Top (1809.35 : [21.77%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

MultiJet (126.05 : [1.52%])
Diboson (119.40 : [1.44%])

 (75.41 : [0.91%])ττ→Z
 (9.01 : [0.11%])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 = 18.11/72χ

Data (8310.00 : [100.00%])
 (4289.99 : [51.62%])νµ→W

Top (1809.35 : [21.77%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

MultiJet (126.05 : [1.52%])
Diboson (119.40 : [1.44%])

 (75.41 : [0.91%])ττ→Z
 (9.01 : [0.11%])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 = 18.11/72χ

Data (8310.00 : [100.00%])
 (4289.99 : [51.62%])νµ→W

Top (1809.35 : [21.77%])
 (299.04 : [3.60%])µµ→Z
 (250.45 : [3.01%])ντ→W

MultiJet (126.05 : [1.52%])
Diboson (119.40 : [1.44%])

 (75.41 : [0.91%])ττ→Z
 (9.01 : [0.11%])νe→W

ee (0.92 : [0.01%])→Z
Stat. Uncert.
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Data (3790.00 : [100.00%])
 (1801.07 : [47.52%])νµ→W

Top (996.06 : [26.28%])
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
MultiJet (38.22 : [1.01%])

 (30.92 : [0.82%])ττ→Z
 (4.48 : [0.12%])νe→W

ee (0.52 : [0.01%])→Z
Stat. Uncert.

Data (3790.00 : [100.00%])
 (1801.07 : [47.52%])νµ→W

Top (996.06 : [26.28%])
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
MultiJet (38.22 : [1.01%])

 (30.92 : [0.82%])ττ→Z
 (4.48 : [0.12%])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 = 13.98/72χ

Data (3790.00 : [100.00%])
 (1801.07 : [47.52%])νµ→W

Top (996.06 : [26.28%])
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
MultiJet (38.22 : [1.01%])

 (30.92 : [0.82%])ττ→Z
 (4.48 : [0.12%])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 = 13.98/72χ

Data (3790.00 : [100.00%])
 (1801.07 : [47.52%])νµ→W

Top (996.06 : [26.28%])
 (120.66 : [3.18%])µµ→Z
 (116.29 : [3.07%])ντ→W

Diboson (61.95 : [1.63%])
MultiJet (38.22 : [1.01%])

 (30.92 : [0.82%])ττ→Z
 (4.48 : [0.12%])νe→W

ee (0.52 : [0.01%])→Z
Stat. Uncert.

0 1 2 3 4 5 6

 [Rotation]reco

CS
φ

0.8

1

1.2

1.4

D
at

a 
/ M

od
el

1

10

210

310

410

0.
78

5
 / 

E
ve

nt
s

Data (1596.00 : [100.00%])
 (761.40 : [47.71%])νµ→W

Top (459.35 : [28.78%])
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (16.34 : [1.02%])
 (4.03 : [0.25%])ττ→Z
 (2.50 : [0.16%])νe→W

ee (0.22 : [0.01%])→Z
Stat. Uncert.

Data (1596.00 : [100.00%])
 (761.40 : [47.71%])νµ→W

Top (459.35 : [28.78%])
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (16.34 : [1.02%])
 (4.03 : [0.25%])ττ→Z
 (2.50 : [0.16%])νe→W

ee (0.22 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

/dof = 11.17/72χ

Data (1596.00 : [100.00%])
 (761.40 : [47.71%])νµ→W

Top (459.35 : [28.78%])
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (16.34 : [1.02%])
 (4.03 : [0.25%])ττ→Z
 (2.50 : [0.16%])νe→W

ee (0.22 : [0.01%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
SR_ut_reco_pt_rot_opti_11

/dof = 11.17/72χ

Data (1596.00 : [100.00%])
 (761.40 : [47.71%])νµ→W

Top (459.35 : [28.78%])
 (60.38 : [3.78%])ντ→W

Diboson (44.92 : [2.81%])
 (44.09 : [2.76%])µµ→Z

MultiJet (16.34 : [1.02%])
 (4.03 : [0.25%])ττ→Z
 (2.50 : [0.16%])νe→W

ee (0.22 : [0.01%])→Z
Stat. Uncert.
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MJ agreement: φrecoCS as function of |Y | bins
Binning variable:
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Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 241.20/62χ

Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 241.20/62χ

Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

Use φrecoCS MJ template from
SR for all |Y | bins

MJ yield normalization is
provided by MJ yield in given
|Y | bin

0 1 2 3 4 5 6

 [Rotation]reco

CS
φ

0.8

1

1.2

1.4

D
at

a 
/ M

od
el

210

310

410

510

610

0.
78

5
 / 

E
ve

nt
s

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (22893.72 : [12.59%])
 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

Top (3429.70 : [1.89%])
 (1167.43 : [0.64%])ττ→Z

Diboson (384.73 : [0.21%])
 (25.43 : [0.01%])νe→W

ee (2.95 : [0.00%])→Z
Stat. Uncert.

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (22893.72 : [12.59%])
 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

Top (3429.70 : [1.89%])
 (1167.43 : [0.64%])ττ→Z

Diboson (384.73 : [0.21%])
 (25.43 : [0.01%])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 = 24.37/72χ

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (22893.72 : [12.59%])
 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

Top (3429.70 : [1.89%])
 (1167.43 : [0.64%])ττ→Z

Diboson (384.73 : [0.21%])
 (25.43 : [0.01%])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 = 24.37/72χ

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (22893.72 : [12.59%])
 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

Top (3429.70 : [1.89%])
 (1167.43 : [0.64%])ττ→Z

Diboson (384.73 : [0.21%])
 (25.43 : [0.01%])νe→W

ee (2.95 : [0.00%])→Z
Stat. Uncert.
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Data (191131.00 : [100.00%])
 (151764.47 : [79.40%])νµ→W

MultiJet (25289.67 : [13.23%])
 (7071.49 : [3.70%])µµ→Z
 (4229.16 : [2.21%])ντ→W

Top (3338.91 : [1.75%])
 (1279.59 : [0.67%])ττ→Z

Diboson (344.45 : [0.18%])
 (21.85 : [0.01%])νe→W

ee (1.52 : [0.00%])→Z
Stat. Uncert.

Data (191131.00 : [100.00%])
 (151764.47 : [79.40%])νµ→W

MultiJet (25289.67 : [13.23%])
 (7071.49 : [3.70%])µµ→Z
 (4229.16 : [2.21%])ντ→W

Top (3338.91 : [1.75%])
 (1279.59 : [0.67%])ττ→Z

Diboson (344.45 : [0.18%])
 (21.85 : [0.01%])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 = 12.69/72χ

Data (191131.00 : [100.00%])
 (151764.47 : [79.40%])νµ→W

MultiJet (25289.67 : [13.23%])
 (7071.49 : [3.70%])µµ→Z
 (4229.16 : [2.21%])ντ→W

Top (3338.91 : [1.75%])
 (1279.59 : [0.67%])ττ→Z

Diboson (344.45 : [0.18%])
 (21.85 : [0.01%])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 = 12.69/72χ

Data (191131.00 : [100.00%])
 (151764.47 : [79.40%])νµ→W

MultiJet (25289.67 : [13.23%])
 (7071.49 : [3.70%])µµ→Z
 (4229.16 : [2.21%])ντ→W

Top (3338.91 : [1.75%])
 (1279.59 : [0.67%])ττ→Z

Diboson (344.45 : [0.18%])
 (21.85 : [0.01%])νe→W

ee (1.52 : [0.00%])→Z
Stat. Uncert.
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Data (195618.00 : [100.00%])
 (159816.03 : [81.70%])νµ→W

MultiJet (17541.27 : [8.97%])
 (7978.71 : [4.08%])µµ→Z
 (4097.54 : [2.09%])ντ→W

Top (2983.68 : [1.53%])
 (1100.14 : [0.56%])ττ→Z

Diboson (333.54 : [0.17%])
 (24.98 : [0.01%])νe→W

ee (2.53 : [0.00%])→Z
Stat. Uncert.

Data (195618.00 : [100.00%])
 (159816.03 : [81.70%])νµ→W

MultiJet (17541.27 : [8.97%])
 (7978.71 : [4.08%])µµ→Z
 (4097.54 : [2.09%])ντ→W

Top (2983.68 : [1.53%])
 (1100.14 : [0.56%])ττ→Z

Diboson (333.54 : [0.17%])
 (24.98 : [0.01%])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 = 43.78/72χ

Data (195618.00 : [100.00%])
 (159816.03 : [81.70%])νµ→W

MultiJet (17541.27 : [8.97%])
 (7978.71 : [4.08%])µµ→Z
 (4097.54 : [2.09%])ντ→W

Top (2983.68 : [1.53%])
 (1100.14 : [0.56%])ττ→Z

Diboson (333.54 : [0.17%])
 (24.98 : [0.01%])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 = 43.78/72χ

Data (195618.00 : [100.00%])
 (159816.03 : [81.70%])νµ→W

MultiJet (17541.27 : [8.97%])
 (7978.71 : [4.08%])µµ→Z
 (4097.54 : [2.09%])ντ→W

Top (2983.68 : [1.53%])
 (1100.14 : [0.56%])ττ→Z

Diboson (333.54 : [0.17%])
 (24.98 : [0.01%])νe→W

ee (2.53 : [0.00%])→Z
Stat. Uncert.
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Data (194202.00 : [100.00%])
 (163168.06 : [84.02%])νµ→W

MultiJet (15057.84 : [7.75%])
 (9285.95 : [4.78%])µµ→Z
 (3788.33 : [1.95%])ντ→W

Top (2519.46 : [1.30%])
 (960.02 : [0.49%])ττ→Z

Diboson (369.49 : [0.19%])
 (12.30 : [0.01%])νe→W

ee (1.14 : [0.00%])→Z
Stat. Uncert.

Data (194202.00 : [100.00%])
 (163168.06 : [84.02%])νµ→W

MultiJet (15057.84 : [7.75%])
 (9285.95 : [4.78%])µµ→Z
 (3788.33 : [1.95%])ντ→W

Top (2519.46 : [1.30%])
 (960.02 : [0.49%])ττ→Z

Diboson (369.49 : [0.19%])
 (12.30 : [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 = 9.33/62χ

Data (194202.00 : [100.00%])
 (163168.06 : [84.02%])νµ→W

MultiJet (15057.84 : [7.75%])
 (9285.95 : [4.78%])µµ→Z
 (3788.33 : [1.95%])ντ→W

Top (2519.46 : [1.30%])
 (960.02 : [0.49%])ττ→Z

Diboson (369.49 : [0.19%])
 (12.30 : [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 = 9.33/62χ

Data (194202.00 : [100.00%])
 (163168.06 : [84.02%])νµ→W

MultiJet (15057.84 : [7.75%])
 (9285.95 : [4.78%])µµ→Z
 (3788.33 : [1.95%])ντ→W

Top (2519.46 : [1.30%])
 (960.02 : [0.49%])ττ→Z

Diboson (369.49 : [0.19%])
 (12.30 : [0.01%])νe→W

ee (1.14 : [0.00%])→Z
Stat. Uncert.
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Data (164722.00 : [100.00%])
 (138301.05 : [83.96%])νµ→W

MultiJet (11879.45 : [7.21%])
 (9730.41 : [5.91%])µµ→Z
 (2515.58 : [1.53%])ντ→W

Top (1826.94 : [1.11%])
 (654.87 : [0.40%])ττ→Z

Diboson (310.63 : [0.19%])
 (11.42 : [0.01%])νe→W

ee (1.39 : [0.00%])→Z
Stat. Uncert.

Data (164722.00 : [100.00%])
 (138301.05 : [83.96%])νµ→W

MultiJet (11879.45 : [7.21%])
 (9730.41 : [5.91%])µµ→Z
 (2515.58 : [1.53%])ντ→W

Top (1826.94 : [1.11%])
 (654.87 : [0.40%])ττ→Z

Diboson (310.63 : [0.19%])
 (11.42 : [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 = 15.82/72χ

Data (164722.00 : [100.00%])
 (138301.05 : [83.96%])νµ→W

MultiJet (11879.45 : [7.21%])
 (9730.41 : [5.91%])µµ→Z
 (2515.58 : [1.53%])ντ→W

Top (1826.94 : [1.11%])
 (654.87 : [0.40%])ττ→Z

Diboson (310.63 : [0.19%])
 (11.42 : [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 = 15.82/72χ

Data (164722.00 : [100.00%])
 (138301.05 : [83.96%])νµ→W

MultiJet (11879.45 : [7.21%])
 (9730.41 : [5.91%])µµ→Z
 (2515.58 : [1.53%])ντ→W

Top (1826.94 : [1.11%])
 (654.87 : [0.40%])ττ→Z

Diboson (310.63 : [0.19%])
 (11.42 : [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 (11535.41 : [8.37%])

 (2366.55 : [1.72%])ντ→W
Top (1178.80 : [0.86%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (8.75 : [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 (11535.41 : [8.37%])

 (2366.55 : [1.72%])ντ→W
Top (1178.80 : [0.86%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (8.75 : [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 = 11.77/72χ

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

 (11603.38 : [8.42%])µµ→Z
MultiJet (11535.41 : [8.37%])

 (2366.55 : [1.72%])ντ→W
Top (1178.80 : [0.86%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (8.75 : [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 = 11.77/72χ

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

 (11603.38 : [8.42%])µµ→Z
MultiJet (11535.41 : [8.37%])

 (2366.55 : [1.72%])ντ→W
Top (1178.80 : [0.86%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (8.75 : [0.01%])νe→W
ee (1.82 : [0.00%])→Z

Stat. Uncert.
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Data (133379.00 : [100.00%])
 (90164.88 : [67.60%])νµ→W

MultiJet (21891.26 : [16.41%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (674.93 : [0.51%])
Diboson (153.23 : [0.11%])

 (5.64 : [0.00%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

Data (133379.00 : [100.00%])
 (90164.88 : [67.60%])νµ→W

MultiJet (21891.26 : [16.41%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (674.93 : [0.51%])
Diboson (153.23 : [0.11%])

 (5.64 : [0.00%])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 = 58.88/72χ

Data (133379.00 : [100.00%])
 (90164.88 : [67.60%])νµ→W

MultiJet (21891.26 : [16.41%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (674.93 : [0.51%])
Diboson (153.23 : [0.11%])

 (5.64 : [0.00%])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 = 58.88/72χ

Data (133379.00 : [100.00%])
 (90164.88 : [67.60%])νµ→W

MultiJet (21891.26 : [16.41%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (674.93 : [0.51%])
Diboson (153.23 : [0.11%])

 (5.64 : [0.00%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

Note

For muons φrecoCS overall good agreement
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MJ agreement: cos θrecoCS as function of |Y | bins
Binning variable:
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|Y| [Rotation]
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Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 241.20/62χ

Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 241.20/62χ

Data (1198648.00 : [100.00%])
 (961954.94 : [80.25%])νµ→W

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

Top (15952.42 : [1.33%])
 (7237.54 : [0.60%])ττ→Z

Diboson (2138.40 : [0.18%])
 (110.35 : [0.01%])νe→W

ee (11.66 : [0.00%])→Z
Stat. Uncert.

Use cos θrecoCS 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 (22893.72 : [12.59%])
 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

Top (3429.70 : [1.89%])
 (1167.43 : [0.64%])ττ→Z

Diboson (384.73 : [0.21%])
 (25.43 : [0.01%])νe→W

ee (2.95 : [0.00%])→Z
Stat. Uncert.

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (22893.72 : [12.59%])
 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

Top (3429.70 : [1.89%])
 (1167.43 : [0.64%])ττ→Z

Diboson (384.73 : [0.21%])
 (25.43 : [0.01%])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 = 2456.11/92χ

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (22893.72 : [12.59%])
 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

Top (3429.70 : [1.89%])
 (1167.43 : [0.64%])ττ→Z

Diboson (384.73 : [0.21%])
 (25.43 : [0.01%])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 = 2456.11/92χ

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (22893.72 : [12.59%])
 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

Top (3429.70 : [1.89%])
 (1167.43 : [0.64%])ττ→Z

Diboson (384.73 : [0.21%])
 (25.43 : [0.01%])νe→W

ee (2.95 : [0.00%])→Z
Stat. Uncert.
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Data (191131.00 : [100.00%])
 (151764.47 : [79.40%])νµ→W

MultiJet (25289.67 : [13.23%])
 (7071.49 : [3.70%])µµ→Z
 (4229.16 : [2.21%])ντ→W

Top (3338.91 : [1.75%])
 (1279.59 : [0.67%])ττ→Z

Diboson (344.45 : [0.18%])
 (21.85 : [0.01%])νe→W

ee (1.52 : [0.00%])→Z
Stat. Uncert.

Data (191131.00 : [100.00%])
 (151764.47 : [79.40%])νµ→W

MultiJet (25289.67 : [13.23%])
 (7071.49 : [3.70%])µµ→Z
 (4229.16 : [2.21%])ντ→W

Top (3338.91 : [1.75%])
 (1279.59 : [0.67%])ττ→Z

Diboson (344.45 : [0.18%])
 (21.85 : [0.01%])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 = 2583.97/92χ

Data (191131.00 : [100.00%])
 (151764.47 : [79.40%])νµ→W

MultiJet (25289.67 : [13.23%])
 (7071.49 : [3.70%])µµ→Z
 (4229.16 : [2.21%])ντ→W

Top (3338.91 : [1.75%])
 (1279.59 : [0.67%])ττ→Z

Diboson (344.45 : [0.18%])
 (21.85 : [0.01%])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 = 2583.97/92χ

Data (191131.00 : [100.00%])
 (151764.47 : [79.40%])νµ→W

MultiJet (25289.67 : [13.23%])
 (7071.49 : [3.70%])µµ→Z
 (4229.16 : [2.21%])ντ→W

Top (3338.91 : [1.75%])
 (1279.59 : [0.67%])ττ→Z

Diboson (344.45 : [0.18%])
 (21.85 : [0.01%])νe→W

ee (1.52 : [0.00%])→Z
Stat. Uncert.
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Data (195618.00 : [100.00%])
 (159816.03 : [81.70%])νµ→W

MultiJet (17541.27 : [8.97%])
 (7978.71 : [4.08%])µµ→Z
 (4097.54 : [2.09%])ντ→W

Top (2983.68 : [1.53%])
 (1100.14 : [0.56%])ττ→Z

Diboson (333.54 : [0.17%])
 (24.98 : [0.01%])νe→W

ee (2.53 : [0.00%])→Z
Stat. Uncert.

Data (195618.00 : [100.00%])
 (159816.03 : [81.70%])νµ→W

MultiJet (17541.27 : [8.97%])
 (7978.71 : [4.08%])µµ→Z
 (4097.54 : [2.09%])ντ→W

Top (2983.68 : [1.53%])
 (1100.14 : [0.56%])ττ→Z

Diboson (333.54 : [0.17%])
 (24.98 : [0.01%])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 = 1180.90/92χ

Data (195618.00 : [100.00%])
 (159816.03 : [81.70%])νµ→W

MultiJet (17541.27 : [8.97%])
 (7978.71 : [4.08%])µµ→Z
 (4097.54 : [2.09%])ντ→W

Top (2983.68 : [1.53%])
 (1100.14 : [0.56%])ττ→Z

Diboson (333.54 : [0.17%])
 (24.98 : [0.01%])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 = 1180.90/92χ

Data (195618.00 : [100.00%])
 (159816.03 : [81.70%])νµ→W

MultiJet (17541.27 : [8.97%])
 (7978.71 : [4.08%])µµ→Z
 (4097.54 : [2.09%])ντ→W

Top (2983.68 : [1.53%])
 (1100.14 : [0.56%])ττ→Z

Diboson (333.54 : [0.17%])
 (24.98 : [0.01%])νe→W

ee (2.53 : [0.00%])→Z
Stat. Uncert.
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Data (194202.00 : [100.00%])
 (163168.06 : [84.02%])νµ→W

MultiJet (15057.84 : [7.75%])
 (9285.95 : [4.78%])µµ→Z
 (3788.33 : [1.95%])ντ→W

Top (2519.46 : [1.30%])
 (960.02 : [0.49%])ττ→Z

Diboson (369.49 : [0.19%])
 (12.30 : [0.01%])νe→W

ee (1.14 : [0.00%])→Z
Stat. Uncert.

Data (194202.00 : [100.00%])
 (163168.06 : [84.02%])νµ→W

MultiJet (15057.84 : [7.75%])
 (9285.95 : [4.78%])µµ→Z
 (3788.33 : [1.95%])ντ→W

Top (2519.46 : [1.30%])
 (960.02 : [0.49%])ττ→Z

Diboson (369.49 : [0.19%])
 (12.30 : [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 = 185.80/92χ

Data (194202.00 : [100.00%])
 (163168.06 : [84.02%])νµ→W

MultiJet (15057.84 : [7.75%])
 (9285.95 : [4.78%])µµ→Z
 (3788.33 : [1.95%])ντ→W

Top (2519.46 : [1.30%])
 (960.02 : [0.49%])ττ→Z

Diboson (369.49 : [0.19%])
 (12.30 : [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 = 185.80/92χ

Data (194202.00 : [100.00%])
 (163168.06 : [84.02%])νµ→W

MultiJet (15057.84 : [7.75%])
 (9285.95 : [4.78%])µµ→Z
 (3788.33 : [1.95%])ντ→W

Top (2519.46 : [1.30%])
 (960.02 : [0.49%])ττ→Z

Diboson (369.49 : [0.19%])
 (12.30 : [0.01%])νe→W

ee (1.14 : [0.00%])→Z
Stat. Uncert.
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Data (164722.00 : [100.00%])
 (138301.05 : [83.96%])νµ→W

MultiJet (11879.45 : [7.21%])
 (9730.41 : [5.91%])µµ→Z
 (2515.58 : [1.53%])ντ→W

Top (1826.94 : [1.11%])
 (654.87 : [0.40%])ττ→Z

Diboson (310.63 : [0.19%])
 (11.42 : [0.01%])νe→W

ee (1.39 : [0.00%])→Z
Stat. Uncert.

Data (164722.00 : [100.00%])
 (138301.05 : [83.96%])νµ→W

MultiJet (11879.45 : [7.21%])
 (9730.41 : [5.91%])µµ→Z
 (2515.58 : [1.53%])ντ→W

Top (1826.94 : [1.11%])
 (654.87 : [0.40%])ττ→Z

Diboson (310.63 : [0.19%])
 (11.42 : [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 = 2020.05/92χ

Data (164722.00 : [100.00%])
 (138301.05 : [83.96%])νµ→W

MultiJet (11879.45 : [7.21%])
 (9730.41 : [5.91%])µµ→Z
 (2515.58 : [1.53%])ντ→W

Top (1826.94 : [1.11%])
 (654.87 : [0.40%])ττ→Z

Diboson (310.63 : [0.19%])
 (11.42 : [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 = 2020.05/92χ

Data (164722.00 : [100.00%])
 (138301.05 : [83.96%])νµ→W

MultiJet (11879.45 : [7.21%])
 (9730.41 : [5.91%])µµ→Z
 (2515.58 : [1.53%])ντ→W

Top (1826.94 : [1.11%])
 (654.87 : [0.40%])ττ→Z

Diboson (310.63 : [0.19%])
 (11.42 : [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 (11535.41 : [8.37%])

 (2366.55 : [1.72%])ντ→W
Top (1178.80 : [0.86%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (8.75 : [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 (11535.41 : [8.37%])

 (2366.55 : [1.72%])ντ→W
Top (1178.80 : [0.86%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (8.75 : [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 = 3143.22/92χ

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

 (11603.38 : [8.42%])µµ→Z
MultiJet (11535.41 : [8.37%])

 (2366.55 : [1.72%])ντ→W
Top (1178.80 : [0.86%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (8.75 : [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 = 3143.22/92χ

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

 (11603.38 : [8.42%])µµ→Z
MultiJet (11535.41 : [8.37%])

 (2366.55 : [1.72%])ντ→W
Top (1178.80 : [0.86%])

 (639.72 : [0.46%])ττ→Z
Diboson (242.34 : [0.18%])

 (8.75 : [0.01%])νe→W
ee (1.82 : [0.00%])→Z

Stat. Uncert.
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Data (133379.00 : [100.00%])
 (90164.88 : [67.60%])νµ→W

MultiJet (21891.26 : [16.41%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (674.93 : [0.51%])
Diboson (153.23 : [0.11%])

 (5.64 : [0.00%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

Data (133379.00 : [100.00%])
 (90164.88 : [67.60%])νµ→W

MultiJet (21891.26 : [16.41%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (674.93 : [0.51%])
Diboson (153.23 : [0.11%])

 (5.64 : [0.00%])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 = 7704.25/92χ

Data (133379.00 : [100.00%])
 (90164.88 : [67.60%])νµ→W

MultiJet (21891.26 : [16.41%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (674.93 : [0.51%])
Diboson (153.23 : [0.11%])

 (5.64 : [0.00%])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 = 7704.25/92χ

Data (133379.00 : [100.00%])
 (90164.88 : [67.60%])νµ→W

MultiJet (21891.26 : [16.41%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (674.93 : [0.51%])
Diboson (153.23 : [0.11%])

 (5.64 : [0.00%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

Note
cos θrecoCS 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 θrecoCS 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%])
 (300375.59 : [80.54%])νµ→W

MultiJet (45922.85 : [12.31%])
 (13296.46 : [3.56%])µµ→Z
 (8240.29 : [2.21%])ντ→W

Top (6768.61 : [1.81%])
 (2447.01 : [0.66%])ττ→Z

Diboson (729.18 : [0.20%])
 (47.27 : [0.01%])νe→W

ee (4.47 : [0.00%])→Z
Stat. Uncert.

Data (372974.00 : [100.00%])
 (300375.59 : [80.54%])νµ→W

MultiJet (45922.85 : [12.31%])
 (13296.46 : [3.56%])µµ→Z
 (8240.29 : [2.21%])ντ→W

Top (6768.61 : [1.81%])
 (2447.01 : [0.66%])ττ→Z

Diboson (729.18 : [0.20%])
 (47.27 : [0.01%])νe→W

ee (4.47 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 20.53/12χ

Data (372974.00 : [100.00%])
 (300375.59 : [80.54%])νµ→W

MultiJet (45922.85 : [12.31%])
 (13296.46 : [3.56%])µµ→Z
 (8240.29 : [2.21%])ντ→W

Top (6768.61 : [1.81%])
 (2447.01 : [0.66%])ττ→Z

Diboson (729.18 : [0.20%])
 (47.27 : [0.01%])νe→W

ee (4.47 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 20.53/12χ

Data (372974.00 : [100.00%])
 (300375.59 : [80.54%])νµ→W

MultiJet (45922.85 : [12.31%])
 (13296.46 : [3.56%])µµ→Z
 (8240.29 : [2.21%])ντ→W

Top (6768.61 : [1.81%])
 (2447.01 : [0.66%])ττ→Z

Diboson (729.18 : [0.20%])
 (47.27 : [0.01%])νe→W

ee (4.47 : [0.00%])→Z
Stat. Uncert.
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Data (554542.00 : [100.00%])
 (461285.13 : [83.18%])νµ→W

MultiJet (45521.65 : [8.21%])
 (26995.08 : [4.87%])µµ→Z
 (10401.46 : [1.88%])ντ→W

Top (7330.08 : [1.32%])
 (2715.02 : [0.49%])ττ→Z

Diboson (1013.66 : [0.18%])
 (48.70 : [0.01%])νe→W

ee (5.06 : [0.00%])→Z
Stat. Uncert.

Data (554542.00 : [100.00%])
 (461285.13 : [83.18%])νµ→W

MultiJet (45521.65 : [8.21%])
 (26995.08 : [4.87%])µµ→Z
 (10401.46 : [1.88%])ντ→W

Top (7330.08 : [1.32%])
 (2715.02 : [0.49%])ττ→Z

Diboson (1013.66 : [0.18%])
 (48.70 : [0.01%])νe→W

ee (5.06 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 18.76/22χ

Data (554542.00 : [100.00%])
 (461285.13 : [83.18%])νµ→W

MultiJet (45521.65 : [8.21%])
 (26995.08 : [4.87%])µµ→Z
 (10401.46 : [1.88%])ντ→W

Top (7330.08 : [1.32%])
 (2715.02 : [0.49%])ττ→Z

Diboson (1013.66 : [0.18%])
 (48.70 : [0.01%])νe→W

ee (5.06 : [0.00%])→Z
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -1340 pb

> Run2µLow <
ν-µ→SR, W

/dof = 18.76/22χ

Data (554542.00 : [100.00%])
 (461285.13 : [83.18%])νµ→W

MultiJet (45521.65 : [8.21%])
 (26995.08 : [4.87%])µµ→Z
 (10401.46 : [1.88%])ντ→W

Top (7330.08 : [1.32%])
 (2715.02 : [0.49%])ττ→Z

Diboson (1013.66 : [0.18%])
 (48.70 : [0.01%])νe→W

ee (5.06 : [0.00%])→Z
Stat. Uncert.
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Data (271132.00 : [100.00%])
 (200294.23 : [73.87%])νµ→W

MultiJet (34871.54 : [12.86%])
 (22775.96 : [8.40%])µµ→Z
 (6697.13 : [2.47%])ντ→W

 (2075.51 : [0.77%])ττ→Z
Top (1853.73 : [0.68%])
Diboson (395.56 : [0.15%])

 (14.38 : [0.01%])νe→W
ee (2.13 : [0.00%])→Z

Stat. Uncert.

Data (271132.00 : [100.00%])
 (200294.23 : [73.87%])νµ→W

MultiJet (34871.54 : [12.86%])
 (22775.96 : [8.40%])µµ→Z
 (6697.13 : [2.47%])ντ→W

 (2075.51 : [0.77%])ττ→Z
Top (1853.73 : [0.68%])
Diboson (395.56 : [0.15%])

 (14.38 : [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 = 29.57/12χ

Data (271132.00 : [100.00%])
 (200294.23 : [73.87%])νµ→W

MultiJet (34871.54 : [12.86%])
 (22775.96 : [8.40%])µµ→Z
 (6697.13 : [2.47%])ντ→W

 (2075.51 : [0.77%])ττ→Z
Top (1853.73 : [0.68%])
Diboson (395.56 : [0.15%])

 (14.38 : [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 = 29.57/12χ

Data (271132.00 : [100.00%])
 (200294.23 : [73.87%])νµ→W

MultiJet (34871.54 : [12.86%])
 (22775.96 : [8.40%])µµ→Z
 (6697.13 : [2.47%])ντ→W

 (2075.51 : [0.77%])ττ→Z
Top (1853.73 : [0.68%])
Diboson (395.56 : [0.15%])

 (14.38 : [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 (21820.10 : [12.00%])
 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

Top (3429.70 : [1.89%])
 (1167.43 : [0.64%])ττ→Z

Diboson (384.73 : [0.21%])
 (25.43 : [0.01%])νe→W

ee (2.95 : [0.00%])→Z
Stat. Uncert.

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (21820.10 : [12.00%])
 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

Top (3429.70 : [1.89%])
 (1167.43 : [0.64%])ττ→Z

Diboson (384.73 : [0.21%])
 (25.43 : [0.01%])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 = 51.38/92χ

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (21820.10 : [12.00%])
 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

Top (3429.70 : [1.89%])
 (1167.43 : [0.64%])ττ→Z

Diboson (384.73 : [0.21%])
 (25.43 : [0.01%])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 = 51.38/92χ

Data (181843.00 : [100.00%])
 (148611.11 : [81.72%])νµ→W

MultiJet (21820.10 : [12.00%])
 (6224.97 : [3.42%])µµ→Z
 (4011.13 : [2.21%])ντ→W

Top (3429.70 : [1.89%])
 (1167.43 : [0.64%])ττ→Z

Diboson (384.73 : [0.21%])
 (25.43 : [0.01%])νe→W

ee (2.95 : [0.00%])→Z
Stat. Uncert.
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Data (191131.00 : [100.00%])
 (151764.47 : [79.40%])νµ→W

MultiJet (24102.75 : [12.61%])
 (7071.49 : [3.70%])µµ→Z
 (4229.16 : [2.21%])ντ→W

Top (3338.91 : [1.75%])
 (1279.59 : [0.67%])ττ→Z

Diboson (344.45 : [0.18%])
 (21.85 : [0.01%])νe→W

ee (1.52 : [0.00%])→Z
Stat. Uncert.

Data (191131.00 : [100.00%])
 (151764.47 : [79.40%])νµ→W

MultiJet (24102.75 : [12.61%])
 (7071.49 : [3.70%])µµ→Z
 (4229.16 : [2.21%])ντ→W

Top (3338.91 : [1.75%])
 (1279.59 : [0.67%])ττ→Z

Diboson (344.45 : [0.18%])
 (21.85 : [0.01%])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 = 35.34/92χ

Data (191131.00 : [100.00%])
 (151764.47 : [79.40%])νµ→W

MultiJet (24102.75 : [12.61%])
 (7071.49 : [3.70%])µµ→Z
 (4229.16 : [2.21%])ντ→W

Top (3338.91 : [1.75%])
 (1279.59 : [0.67%])ττ→Z

Diboson (344.45 : [0.18%])
 (21.85 : [0.01%])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 = 35.34/92χ

Data (191131.00 : [100.00%])
 (151764.47 : [79.40%])νµ→W

MultiJet (24102.75 : [12.61%])
 (7071.49 : [3.70%])µµ→Z
 (4229.16 : [2.21%])ντ→W

Top (3338.91 : [1.75%])
 (1279.59 : [0.67%])ττ→Z

Diboson (344.45 : [0.18%])
 (21.85 : [0.01%])νe→W

ee (1.52 : [0.00%])→Z
Stat. Uncert.
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Data (195618.00 : [100.00%])
 (159816.03 : [81.70%])νµ→W

MultiJet (17952.59 : [9.18%])
 (7978.71 : [4.08%])µµ→Z
 (4097.54 : [2.09%])ντ→W

Top (2983.68 : [1.53%])
 (1100.14 : [0.56%])ττ→Z

Diboson (333.54 : [0.17%])
 (24.98 : [0.01%])νe→W

ee (2.53 : [0.00%])→Z
Stat. Uncert.

Data (195618.00 : [100.00%])
 (159816.03 : [81.70%])νµ→W

MultiJet (17952.59 : [9.18%])
 (7978.71 : [4.08%])µµ→Z
 (4097.54 : [2.09%])ντ→W

Top (2983.68 : [1.53%])
 (1100.14 : [0.56%])ττ→Z

Diboson (333.54 : [0.17%])
 (24.98 : [0.01%])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 = 2002.05/92χ

Data (195618.00 : [100.00%])
 (159816.03 : [81.70%])νµ→W

MultiJet (17952.59 : [9.18%])
 (7978.71 : [4.08%])µµ→Z
 (4097.54 : [2.09%])ντ→W

Top (2983.68 : [1.53%])
 (1100.14 : [0.56%])ττ→Z

Diboson (333.54 : [0.17%])
 (24.98 : [0.01%])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 = 2002.05/92χ

Data (195618.00 : [100.00%])
 (159816.03 : [81.70%])νµ→W

MultiJet (17952.59 : [9.18%])
 (7978.71 : [4.08%])µµ→Z
 (4097.54 : [2.09%])ντ→W

Top (2983.68 : [1.53%])
 (1100.14 : [0.56%])ττ→Z

Diboson (333.54 : [0.17%])
 (24.98 : [0.01%])νe→W

ee (2.53 : [0.00%])→Z
Stat. Uncert.
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Data (194202.00 : [100.00%])
 (163168.06 : [84.02%])νµ→W

MultiJet (15406.13 : [7.93%])
 (9285.95 : [4.78%])µµ→Z
 (3788.33 : [1.95%])ντ→W

Top (2519.46 : [1.30%])
 (960.02 : [0.49%])ττ→Z

Diboson (369.49 : [0.19%])
 (12.30 : [0.01%])νe→W

ee (1.14 : [0.00%])→Z
Stat. Uncert.

Data (194202.00 : [100.00%])
 (163168.06 : [84.02%])νµ→W

MultiJet (15406.13 : [7.93%])
 (9285.95 : [4.78%])µµ→Z
 (3788.33 : [1.95%])ντ→W

Top (2519.46 : [1.30%])
 (960.02 : [0.49%])ττ→Z

Diboson (369.49 : [0.19%])
 (12.30 : [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 = 69.37/92χ

Data (194202.00 : [100.00%])
 (163168.06 : [84.02%])νµ→W

MultiJet (15406.13 : [7.93%])
 (9285.95 : [4.78%])µµ→Z
 (3788.33 : [1.95%])ντ→W

Top (2519.46 : [1.30%])
 (960.02 : [0.49%])ττ→Z

Diboson (369.49 : [0.19%])
 (12.30 : [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 = 69.37/92χ

Data (194202.00 : [100.00%])
 (163168.06 : [84.02%])νµ→W

MultiJet (15406.13 : [7.93%])
 (9285.95 : [4.78%])µµ→Z
 (3788.33 : [1.95%])ντ→W

Top (2519.46 : [1.30%])
 (960.02 : [0.49%])ττ→Z

Diboson (369.49 : [0.19%])
 (12.30 : [0.01%])νe→W

ee (1.14 : [0.00%])→Z
Stat. Uncert.
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Data (164722.00 : [100.00%])
 (138301.05 : [83.96%])νµ→W

MultiJet (12162.94 : [7.38%])
 (9730.41 : [5.91%])µµ→Z
 (2515.58 : [1.53%])ντ→W

Top (1826.94 : [1.11%])
 (654.87 : [0.40%])ττ→Z

Diboson (310.63 : [0.19%])
 (11.42 : [0.01%])νe→W

ee (1.39 : [0.00%])→Z
Stat. Uncert.

Data (164722.00 : [100.00%])
 (138301.05 : [83.96%])νµ→W

MultiJet (12162.94 : [7.38%])
 (9730.41 : [5.91%])µµ→Z
 (2515.58 : [1.53%])ντ→W

Top (1826.94 : [1.11%])
 (654.87 : [0.40%])ττ→Z

Diboson (310.63 : [0.19%])
 (11.42 : [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 = 1318.32/92χ

Data (164722.00 : [100.00%])
 (138301.05 : [83.96%])νµ→W

MultiJet (12162.94 : [7.38%])
 (9730.41 : [5.91%])µµ→Z
 (2515.58 : [1.53%])ντ→W

Top (1826.94 : [1.11%])
 (654.87 : [0.40%])ττ→Z

Diboson (310.63 : [0.19%])
 (11.42 : [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 = 1318.32/92χ

Data (164722.00 : [100.00%])
 (138301.05 : [83.96%])νµ→W

MultiJet (12162.94 : [7.38%])
 (9730.41 : [5.91%])µµ→Z
 (2515.58 : [1.53%])ντ→W

Top (1826.94 : [1.11%])
 (654.87 : [0.40%])ττ→Z

Diboson (310.63 : [0.19%])
 (11.42 : [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 (11961.06 : [8.68%])
 (11603.38 : [8.42%])µµ→Z
 (2366.55 : [1.72%])ντ→W

Top (1178.80 : [0.86%])
 (639.72 : [0.46%])ττ→Z

Diboson (242.34 : [0.18%])
 (8.75 : [0.01%])νe→W

ee (1.82 : [0.00%])→Z
Stat. Uncert.

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

MultiJet (11961.06 : [8.68%])
 (11603.38 : [8.42%])µµ→Z
 (2366.55 : [1.72%])ντ→W

Top (1178.80 : [0.86%])
 (639.72 : [0.46%])ττ→Z

Diboson (242.34 : [0.18%])
 (8.75 : [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 = 237.43/92χ

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

MultiJet (11961.06 : [8.68%])
 (11603.38 : [8.42%])µµ→Z
 (2366.55 : [1.72%])ντ→W

Top (1178.80 : [0.86%])
 (639.72 : [0.46%])ττ→Z

Diboson (242.34 : [0.18%])
 (8.75 : [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 = 237.43/92χ

Data (137753.00 : [100.00%])
 (110129.35 : [79.95%])νµ→W

MultiJet (11961.06 : [8.68%])
 (11603.38 : [8.42%])µµ→Z
 (2366.55 : [1.72%])ντ→W

Top (1178.80 : [0.86%])
 (639.72 : [0.46%])ττ→Z

Diboson (242.34 : [0.18%])
 (8.75 : [0.01%])νe→W

ee (1.82 : [0.00%])→Z
Stat. Uncert.
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Data (133379.00 : [100.00%])
 (90164.88 : [67.60%])νµ→W

MultiJet (22910.48 : [17.18%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (674.93 : [0.51%])
Diboson (153.23 : [0.11%])

 (5.64 : [0.00%])νe→W
ee (0.31 : [0.00%])→Z

Stat. Uncert.

Data (133379.00 : [100.00%])
 (90164.88 : [67.60%])νµ→W

MultiJet (22910.48 : [17.18%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (674.93 : [0.51%])
Diboson (153.23 : [0.11%])

 (5.64 : [0.00%])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 = 140.64/92χ

Data (133379.00 : [100.00%])
 (90164.88 : [67.60%])νµ→W

MultiJet (22910.48 : [17.18%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (674.93 : [0.51%])
Diboson (153.23 : [0.11%])

 (5.64 : [0.00%])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 = 140.64/92χ

Data (133379.00 : [100.00%])
 (90164.88 : [67.60%])νµ→W

MultiJet (22910.48 : [17.18%])
 (11172.58 : [8.38%])µµ→Z
 (4330.58 : [3.25%])ντ→W

 (1435.79 : [1.08%])ττ→Z
Top (674.93 : [0.51%])
Diboson (153.23 : [0.11%])

 (5.64 : [0.00%])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 effect, but not able to cope
with cos θrecoCS vs |Y | dependency effectively
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MJ from 3 independent |Y | bins: cos θrecoCS and φrecoCS as function of |Y | bins
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Note

cos θrecoCS 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−ν

ToDo: old numbers
W− → µ−ν 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−ν: leading lepton pT

0.1→ 0.15
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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 = 0.1, f = 0.0%eW
: N = 41.9, f = 0.2%τW
: N = 1538.1, f = 6.0%µW

Top: N = 42.5, f = 0.2%
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 = 0.1, f = 0.0%eW
: N = 41.9, f = 0.2%τW
: N = 1538.1, f = 6.0%µW

Top: N = 42.5, f = 0.2%
Diboson: N = 6.5, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 120176.2, f = 10.0%, T = 5.070 +/- 0.041
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.05/NDoF2χ

Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 120176.2, f = 10.0%, T = 5.070 +/- 0.041
Stat. Uncert.

0.2→ 0.25
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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 = 0.2, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 203.3, f = 1.3%µW

Top: N = 8.9, 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 = 0.2, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 203.3, f = 1.3%µW

Top: N = 8.9, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 125216.7, f = 10.4%, T = 8.285 +/- 0.068
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.25/NDoF2χ

Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 125216.7, f = 10.4%, T = 8.285 +/- 0.068
Stat. Uncert.

0.3→ 0.35
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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 = 0.2, f = 0.0%eW
: N = 1.3, f = 0.0%τW
: N = 71.1, f = 0.8%µW

Top: N = 3.4, f = 0.0%
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 = 0.2, f = 0.0%eW
: N = 1.3, f = 0.0%τW
: N = 71.1, f = 0.8%µW

Top: N = 3.4, f = 0.0%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 131693.8, f = 11.0%, T = 14.627 +/- 0.119
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.55/NDoF2χ

Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 131693.8, f = 11.0%, T = 14.627 +/- 0.119
Stat. Uncert.

0.4→ 0.45
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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 = 35.2, f = 0.6%µW

Top: N = 2.6, f = 0.0%
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 = 35.2, f = 0.6%µW

Top: N = 2.6, f = 0.0%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 135066.0, f = 11.3%, T = 23.705 +/- 0.194
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.72/NDoF2χ

Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 135066.0, f = 11.3%, T = 23.705 +/- 0.194
Stat. Uncert.
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Isolation ptvarcone20/pt slices for W− → µ−ν: |∆φ(`−MET )|
0.1→ 0.15
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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 = 0.1, f = 0.0%eW
: N = 41.9, f = 0.2%τW
: N = 1538.1, f = 6.0%µW

Top: N = 42.5, f = 0.2%
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 = 0.1, f = 0.0%eW
: N = 41.9, f = 0.2%τW
: N = 1538.1, f = 6.0%µW

Top: N = 42.5, f = 0.2%
Diboson: N = 6.5, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 121158.9, f = 10.1%, T = 5.111 +/- 0.032
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 4.46/NDoF2χ

Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 121158.9, f = 10.1%, T = 5.111 +/- 0.032
Stat. Uncert.

0.2→ 0.25
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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 = 0.2, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 203.3, f = 1.3%µW

Top: N = 8.9, 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 = 0.2, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 203.3, f = 1.3%µW

Top: N = 8.9, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 116678.8, f = 9.7%, T = 7.720 +/- 0.049
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 4.84/NDoF2χ

Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 116678.8, f = 9.7%, T = 7.720 +/- 0.049
Stat. Uncert.

0.3→ 0.35
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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 = 0.2, f = 0.0%eW
: N = 1.3, f = 0.0%τW
: N = 71.1, f = 0.8%µW

Top: N = 3.4, f = 0.0%
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 = 0.2, f = 0.0%eW
: N = 1.3, f = 0.0%τW
: N = 71.1, f = 0.8%µW

Top: N = 3.4, f = 0.0%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 105050.9, f = 8.8%, T = 11.668 +/- 0.076
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 7.37/NDoF2χ

Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 105050.9, f = 8.8%, T = 11.668 +/- 0.076
Stat. Uncert.

0.4→ 0.45
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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 = 35.2, f = 0.6%µW

Top: N = 2.6, f = 0.0%
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 = 35.2, f = 0.6%µW

Top: N = 2.6, f = 0.0%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 97584.8, f = 8.1%, T = 17.127 +/- 0.112
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 8.99/NDoF2χ

Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 97584.8, f = 8.1%, T = 17.127 +/- 0.112
Stat. Uncert.
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Isolation ptvarcone20/pt slices for W− → µ−ν: Emiss
T

0.1→ 0.15
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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 = 0.1, f = 0.0%eW
: N = 41.9, f = 0.2%τW
: N = 1538.1, f = 6.0%µW

Top: N = 42.5, f = 0.2%
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 = 0.1, f = 0.0%eW
: N = 41.9, f = 0.2%τW
: N = 1538.1, f = 6.0%µW

Top: N = 42.5, f = 0.2%
Diboson: N = 6.5, f = 0.0%
Stat. Uncert.

0 20 40 60 80

 [GeV]miss
TE

0.8

1

1.2

D
at

a 
/ M

od
el 0

10

20

30

310×

G
eV

 
0.

5
 / 

E
ve

nt
s

Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 133423.8, f = 11.1%, T = 5.629 +/- 0.024
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 1.73/NDoF2χ

Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 133423.8, f = 11.1%, T = 5.629 +/- 0.024
Stat. Uncert.

0.2→ 0.25
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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 = 0.2, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 203.3, f = 1.3%µW

Top: N = 8.9, 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 = 0.2, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 203.3, f = 1.3%µW

Top: N = 8.9, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 136807.4, f = 11.4%, T = 9.052 +/- 0.038
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 1.90/NDoF2χ

Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 136807.4, f = 11.4%, T = 9.052 +/- 0.038
Stat. Uncert.

0.3→ 0.35
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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 = 0.2, f = 0.0%eW
: N = 1.3, f = 0.0%τW
: N = 71.1, f = 0.8%µW

Top: N = 3.4, f = 0.0%
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 = 0.2, f = 0.0%eW
: N = 1.3, f = 0.0%τW
: N = 71.1, f = 0.8%µW

Top: N = 3.4, f = 0.0%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 144265.7, f = 12.0%, T = 16.023 +/- 0.068
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.62/NDoF2χ

Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 144265.7, f = 12.0%, T = 16.023 +/- 0.068
Stat. Uncert.

0.4→ 0.45
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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 = 35.2, f = 0.6%µW

Top: N = 2.6, f = 0.0%
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 = 35.2, f = 0.6%µW

Top: N = 2.6, f = 0.0%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 149338.8, f = 12.5%, T = 26.210 +/- 0.111
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 3.34/NDoF2χ

Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 149338.8, f = 12.5%, T = 26.210 +/- 0.111
Stat. Uncert.
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Isolation ptvarcone20/pt slices for W− → µ−ν: mW
T

0.1→ 0.15
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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 = 0.1, f = 0.0%eW
: N = 41.9, f = 0.2%τW
: N = 1538.1, f = 6.0%µW

Top: N = 42.5, f = 0.2%
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 = 0.1, f = 0.0%eW
: N = 41.9, f = 0.2%τW
: N = 1538.1, f = 6.0%µW

Top: N = 42.5, f = 0.2%
Diboson: N = 6.5, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 128802.8, f = 10.7%, T = 5.434 +/- 0.022
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.40/NDoF2χ

Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 128802.8, f = 10.7%, T = 5.434 +/- 0.022
Stat. Uncert.

0.2→ 0.25
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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 = 0.2, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 203.3, f = 1.3%µW

Top: N = 8.9, 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 = 0.2, f = 0.0%eW
: N = 5.4, f = 0.0%τW
: N = 203.3, f = 1.3%µW

Top: N = 8.9, f = 0.1%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 129067.7, f = 10.8%, T = 8.540 +/- 0.034
Stat. Uncert.

 Work in ProgressATLAS
 = 13 TeVs, -10.34 fb

Relaxed cuts:
DummyCut

 = 2.87/NDoF2χ

Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
: N = 961956.8, 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 = 15952.4, f = 1.3%, SF = 1.000 +/- 0.000
Diboson: N = 2138.4, f = 0.2%, SF = 1.000 +/- 0.000
QCD: N = 129067.7, f = 10.8%, T = 8.540 +/- 0.034
Stat. Uncert.

0.3→ 0.35
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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 = 0.2, f = 0.0%eW
: N = 1.3, f = 0.0%τW
: N = 71.1, f = 0.8%µW

Top: N = 3.4, f = 0.0%
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 = 0.2, f = 0.0%eW
: N = 1.3, f = 0.0%τW
: N = 71.1, f = 0.8%µW

Top: N = 3.4, f = 0.0%
Diboson: N = 0.0, f = 0.0%
Stat. Uncert.
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Data: N = 1198669.0
: N = 110.4, f = 0.0%, SF = 1.000 +/- 0.000eW
: N = 25338.9, f = 2.1%, SF = 1.000 +/- 0.000τW
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2D MJ estimation: extrapolation and projections on Y axis for W− → µ−ν
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Some of the bins are negative.

Set them to 0 with assumption it should not affect overall normalization too much.
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