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Electron energy resolution corrections
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The LAr Electromagnetic Calorimeter of the ATLAS experiment

η = − ln

[
tan

(
θ

2

)]

Proper calorimeter calibration (both on the Data and MC sides) is vital for precision measurements, such as:

• W-boson mass

• Higgs boson mass

⇒ continuous efforts to improve it
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LAr calorimeter e/γ calibration chain: based on Z → ee sub-samples

The study shown here is done at the level of the step highlighted with the red circle.

e

e

Z0
mZ = 91.1876± 0.0021 GeV (LEP)

ΓZ = 2.4952± 0.0023 GeV (LEP)

electrons are described by their [E, η, ϕ]

Reminder : m2
ee ≈ 2E1E2(1− cos θ12) = 2pT1 p

T
2 (cosh(η1 − η2)− cos(ϕ1 − ϕ2)) where pT =

E

cosh η
Juan Tafoya Students’ Seminars 2022 Electron energy resolution corrections 4 / 16



Mass line shape discrepancy (2018 Z → ee Data/MC)

Data MC(p0,p1,p2)

Seeking to understand better the difference between Data and MC

Using method proposed by USTC group: MC electron-by-electron energy resolution correction

∆ = Ereco − Etruth → ∆′ = f(∆)

E′
reco = Etruth +∆′ with e.g. ∆′ = p0∆+ p1∆

2 + p2
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Grid on [η1, η2] of nominal Data/MC mass line shape ratios
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Optimization approach and the problem with the χ2 curve

Let

χ2(p0, p1, p2) =
n bins∑

i

[
binMC

i (p0, p1, p2)− binDATA
i

]2
[σMC

i (p0, p1, p2)]2 + [σDATA
i ]2

→ the χ2 is computed between mass histograms (i.e. finite number of bins)
→ change in ∆′ parameters = migration of events from one bin to another
→ MC’ histogram does not transform continuously as a function of p0, p1, etc.
→ χ2 curve is not continuous!↰

(opposite from traditional cases, which compare hist. v. pdf)

We had to develop a method capable of treating the χ2

fluctuations → in the process to become an ATLAS PubNote

• Blue: χ2 between 2 histograms (affected by migration)

• Red: χ2 between a (fixed) histogram and the fit of the other one

(using method proposed in the PubNote)
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And after trying many ∆′ = f (∆) parametrizations...
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Best compromise (so far): combined first and third order ET dependence

First order in the barrel, third order in the crack+endcap:

∆′ =
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T
truth − 45 GeV)
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• Currently, Edison Carrera (internship student) is studying the impact of this calibration on the W-boson

mass measurement
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Combined EW+QCD studies
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EW parameters and PDFs

 f
i

p

 f
j

p

 x
i

 x
j

 σ
ij{s {sij=xixjs

σpp→X =
∑
i,j

∫
dx1dx2 f

p
i (x1, Q

2)︸ ︷︷ ︸
PDF

fp
j (x2, Q

2)︸ ︷︷ ︸
PDF

×σij(x1x2s, αS(Q
2)) where σij is EW dependent

HERAPDF style : xfi(x) = Aix
Bi(1− x)Ci(1 +Dix+ Eix

2) −A′
gx

B′
g (1− x)C

′
g︸ ︷︷ ︸

term used exclusively for the gluon

Most studies take the EW and PDF parts as
decoupled, using one to find the other:

• EW SM values are assumed in order to fit PDFs

or

• PDFs are fixed to find the value of EW parameters

AIM → to perform combined EW+PDF fits (by modifying σij)
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Combined fit motivation: W -boson mass uncertainty breakdown

Uncertainty breakdown for mW in MeV, as obtained in the study arXiv:1701.07240.

PDF is the main source of systematic uncertainties in EW measurements

⇓

Neglecting the correlation to the PDF uncertainty translates into a misestimation of the corresponding total
uncertainty
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Data and its influence on the PDF

• Deep Inelastic Scatering (DIS): e−p+ data

→ Main constraint of the PDF

p+

X

q

e-

e- *

q

• pp → W/Z cross-sections (e.g. Drell-Yan)

→ sensitive to u- and d-quarks structure functions

hA

hB

X

X

q=u,d

q l

l

Z0/ *

• pp → tt̄ cross-sections

→ sensitive to gluon structure functions

hA

hB

X

X

q

q t

t

g
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EW-dependent
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Example of dependency on an EW parameter

We will focus on the Z3D dataset (1710.05167):
Drell–Yan (Z/γ∗ → l+l−) triple-differential cross-section in pp collisions at

√
s = 8 TeV

Cross-section binning:

• mll : [46, 66, 80, 91, 102, 116, 150, 200] GeV

• yll : [0.0, 0.2, 0.4, 0.6, 0.8, 1.0, 1.2, 1.4, 1.6, 1.8, 2.0, 2.2, 2.4]

• cos θ∗ : [−1.0,−0.7,−0.4, 0.0, 0.4, 0.7, 1.0]

Relative impact on differential cross-section due to variations of sin2 θW :

 [PDG: 0.231 29 (5)]
W
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Lots of work still to come...

Currently:

• Understanding the dependency on the EW parameter (and extend to others, such as quark-Z couplings)

• Deciding on a (stable) way to interpolate

→ This will be particularly important when fitting multiple EW parameters

•
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Energy resolution correction

• Best ∆′ parameters sought with Minuit2.

• Minimizing the shape difference between the Data and MC mass distributions.

• The most simple form of the correction looks like ∆′ = f(∆) = p0∆+ p1∆
2 + p2

• η-binning defined as: {0.0, 0.6, 1.0, 1.37, 1.55, 1.82, 2.47} (positive and negative)

e.g. η-bin 1 = −2.47 < η < −1.82

η-bin 7 = 0.0 < η < 0.6

• Z → ee gives two electrons (each with their own η and energy)
• study done in a 2-D grid defined by [η1, η2]

• N.B. 12 regions in η → 12 sets of parameters p⃗η = (p0, p1, p2, ..)

• The current study is done on top of the latest official calibration
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Getting rid of the migration: profiling the MC mass lineshape

TREATMENT TO MIGRATION: Fit a function (PDF) on the MC’ histogram, and use it to predict the corre-
sponding MC’ value at each bin (

∫
bin

f(x)dx/bin). Since there is correlation between bins and propagated errors
from the fit, the χ2 looks like

χ2 = dTV −1d.

⇒ Example of Breit-Wigner core with exponential tails fitted on MC:

f(x) =


80 < x < c1 : eF (x−P ) +R

c1 < x < c2 :
C

(x−A)2 +B
+ E(x−D)2

c2 < x < 100 : eG(x−Q) + S

c1 and c2 are the transition nodes, their values are also
fitted

R and S assure continuity of the function
P and Q assure continuity of the derivative

→ in total, the function depends on 9 free parameters:
A, B, C, D, E, F, G, c1, c2
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Getting rid of the χ2 fluctuations

• Blue: χ2 between 2 histograms

• Red: χ2 between a (fixed) histogram and the fit of the other one (which is constantly changing)
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For the following results, MINUIT “sees” only the red curve.
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Parametrizations of the resolution correction

Looking for the “magic” parametrization that improves all (or most) of the η-bins

As shown before, it is very likely that there is a pT dependence.

Let us concentrate on two equivalent parametrizations:

• A: ∆′ = p0∆+ p1∆
2 + p2

• L: ∆′ =
(
p0 + p3(p

T
truth − 45 GeV)
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(
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T
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)
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Best compromise (so far): combined first and third order ET dependence

First order in the barrel, third order in the crack+endcap:
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Internal ATLAS

| < 1.80)ηMass ratio over all the calorimeter EXCLUDING the crack of the W analysis (1.20 < |

Resolution at higher energies look better, although not yet perfect:

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
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truthE
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 = 
truthE
∆
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 = 34.85 GeV)
mean

 < 40.00 GeV (E
truth

 < -1.82, for 30.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 34.85 GeV)
mean

 < 40.00 GeV (E
truth

 < -1.82, for 30.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 44.00 GeV)
mean

 < 50.00 GeV (E
truth

 < -1.82, for 40.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 44.00 GeV)
mean

 < 50.00 GeV (E
truth

 < -1.82, for 40.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 55.35 GeV)
mean

 < 60.00 GeV (E
truth

 < -1.82, for 50.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 55.35 GeV)
mean

 < 60.00 GeV (E
truth

 < -1.82, for 50.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 64.81 GeV)
mean

 < 70.00 GeV (E
truth

 < -1.82, for 60.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 64.81 GeV)
mean

 < 70.00 GeV (E
truth

 < -1.82, for 60.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 76.71 GeV)
mean

 < 80.00 GeV (E
truth

 < -1.82, for 70.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 76.71 GeV)
mean

 < 80.00 GeV (E
truth

 < -1.82, for 70.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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0.02
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0.06

0.08

0.1

0.12

0.14

 = 87.80 GeV)
mean

 < 90.00 GeV (E
truth

 < -1.82, for 80.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 87.80 GeV)
mean

 < 90.00 GeV (E
truth

 < -1.82, for 80.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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0.06

0.08

0.1

0.12

 = 96.15 GeV)
mean

 < 100.00 GeV (E
truth

 < -1.82, for 90.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 96.15 GeV)
mean

 < 100.00 GeV (E
truth

 < -1.82, for 90.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 105.54 GeV)
mean

 < 110.00 GeV (E
truth

 < -1.82, for 100.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 105.54 GeV)
mean

 < 110.00 GeV (E
truth

 < -1.82, for 100.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0
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0.04

0.06

0.08

0.1

0.12

 = 115.34 GeV)
mean

 < 120.00 GeV (E
truth

 < -1.82, for 110.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 115.34 GeV)
mean

 < 120.00 GeV (E
truth

 < -1.82, for 110.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 125.25 GeV)
mean

 < 130.00 GeV (E
truth

 < -1.82, for 120.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 125.25 GeV)
mean

 < 130.00 GeV (E
truth

 < -1.82, for 120.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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0.1
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 = 135.20 GeV)
mean

 < 140.00 GeV (E
truth

 < -1.82, for 130.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 135.20 GeV)
mean

 < 140.00 GeV (E
truth

 < -1.82, for 130.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 145.13 GeV)
mean

 < 150.00 GeV (E
truth

 < -1.82, for 140.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 145.13 GeV)
mean

 < 150.00 GeV (E
truth

 < -1.82, for 140.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 155.02 GeV)
mean

 < 160.00 GeV (E
truth

 < -1.82, for 150.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 155.02 GeV)
mean

 < 160.00 GeV (E
truth

 < -1.82, for 150.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 164.96 GeV)
mean

 < 170.00 GeV (E
truth

 < -1.82, for 160.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 164.96 GeV)
mean

 < 170.00 GeV (E
truth

 < -1.82, for 160.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 174.93 GeV)
mean

 < 180.00 GeV (E
truth

 < -1.82, for 170.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 174.93 GeV)
mean

 < 180.00 GeV (E
truth

 < -1.82, for 170.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 184.91 GeV)
mean

 < 190.00 GeV (E
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 < -1.82, for 180.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 184.91 GeV)
mean

 < 190.00 GeV (E
truth

 < -1.82, for 180.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 194.89 GeV)
mean

 < 200.00 GeV (E
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 < -1.82, for 190.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 194.89 GeV)
mean

 < 200.00 GeV (E
truth

 < -1.82, for 190.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 204.88 GeV)
mean

 < 210.00 GeV (E
truth

 < -1.82, for 200.00 GeV < EηRel. resol. at -2.47 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 204.88 GeV)
mean

 < 210.00 GeV (E
truth

 < -1.82, for 200.00 GeV < EηRel. resol. at -2.47 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 35.62 GeV)
mean

 < 40.00 GeV (E
truth

 < -1.55, for 30.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 35.62 GeV)
mean

 < 40.00 GeV (E
truth

 < -1.55, for 30.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]
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truth - ErecoE

 = 
truthE
∆
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 = 44.15 GeV)
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 < 50.00 GeV (E
truth

 < -1.55, for 40.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 44.15 GeV)
mean

 < 50.00 GeV (E
truth

 < -1.55, for 40.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
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truthE
truth - ErecoE
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 < -1.55, for 50.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 57.94 GeV)
mean

 < 60.00 GeV (E
truth

 < -1.55, for 50.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 67.76 GeV)
mean

 < 70.00 GeV (E
truth

 < -1.55, for 60.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 67.76 GeV)
mean

 < 70.00 GeV (E
truth

 < -1.55, for 60.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
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∆
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 = 76.05 GeV)
mean

 < 80.00 GeV (E
truth

 < -1.55, for 70.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 76.05 GeV)
mean

 < 80.00 GeV (E
truth

 < -1.55, for 70.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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0.03

0.04

0.05

0.06

0.07
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0.09

 = 85.52 GeV)
mean

 < 90.00 GeV (E
truth

 < -1.55, for 80.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 85.52 GeV)
mean

 < 90.00 GeV (E
truth

 < -1.55, for 80.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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0.05

0.06
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0.09

 = 95.26 GeV)
mean

 < 100.00 GeV (E
truth

 < -1.55, for 90.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 95.26 GeV)
mean

 < 100.00 GeV (E
truth

 < -1.55, for 90.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 105.22 GeV)
mean

 < 110.00 GeV (E
truth

 < -1.55, for 100.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 105.22 GeV)
mean

 < 110.00 GeV (E
truth

 < -1.55, for 100.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 115.04 GeV)
mean

 < 120.00 GeV (E
truth

 < -1.55, for 110.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 115.04 GeV)
mean

 < 120.00 GeV (E
truth

 < -1.55, for 110.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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0.1

 = 124.84 GeV)
mean

 < 130.00 GeV (E
truth

 < -1.55, for 120.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 124.84 GeV)
mean

 < 130.00 GeV (E
truth

 < -1.55, for 120.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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0.04

0.06

0.08

0.1

 = 134.69 GeV)
mean

 < 140.00 GeV (E
truth

 < -1.55, for 130.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 134.69 GeV)
mean

 < 140.00 GeV (E
truth

 < -1.55, for 130.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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0.1
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 = 144.54 GeV)
mean

 < 150.00 GeV (E
truth

 < -1.55, for 140.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 144.54 GeV)
mean

 < 150.00 GeV (E
truth

 < -1.55, for 140.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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0.08

0.1

0.12

 = 154.56 GeV)
mean

 < 160.00 GeV (E
truth

 < -1.55, for 150.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 154.56 GeV)
mean

 < 160.00 GeV (E
truth

 < -1.55, for 150.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 164.65 GeV)
mean

 < 170.00 GeV (E
truth

 < -1.55, for 160.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 164.65 GeV)
mean

 < 170.00 GeV (E
truth

 < -1.55, for 160.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 174.69 GeV)
mean

 < 180.00 GeV (E
truth

 < -1.55, for 170.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 174.69 GeV)
mean

 < 180.00 GeV (E
truth

 < -1.55, for 170.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 184.71 GeV)
mean

 < 190.00 GeV (E
truth

 < -1.55, for 180.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 184.71 GeV)
mean

 < 190.00 GeV (E
truth

 < -1.55, for 180.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 194.71 GeV)
mean

 < 200.00 GeV (E
truth

 < -1.55, for 190.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 194.71 GeV)
mean

 < 200.00 GeV (E
truth

 < -1.55, for 190.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 204.74 GeV)
mean

 < 210.00 GeV (E
truth

 < -1.55, for 200.00 GeV < EηRel. resol. at -1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 204.74 GeV)
mean

 < 210.00 GeV (E
truth

 < -1.55, for 200.00 GeV < EηRel. resol. at -1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 35.30 GeV)
mean

 < 40.00 GeV (E
truth

 < -1.37, for 30.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 35.30 GeV)
mean

 < 40.00 GeV (E
truth

 < -1.37, for 30.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

 = 47.93 GeV)
mean

 < 50.00 GeV (E
truth

 < -1.37, for 40.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 47.93 GeV)
mean

 < 50.00 GeV (E
truth

 < -1.37, for 40.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

 = 57.72 GeV)
mean

 < 60.00 GeV (E
truth

 < -1.37, for 50.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 57.72 GeV)
mean

 < 60.00 GeV (E
truth

 < -1.37, for 50.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

 = 65.87 GeV)
mean

 < 70.00 GeV (E
truth

 < -1.37, for 60.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 65.87 GeV)
mean

 < 70.00 GeV (E
truth

 < -1.37, for 60.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

 = 75.39 GeV)
mean

 < 80.00 GeV (E
truth

 < -1.37, for 70.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 75.39 GeV)
mean

 < 80.00 GeV (E
truth

 < -1.37, for 70.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

 = 85.33 GeV)
mean

 < 90.00 GeV (E
truth

 < -1.37, for 80.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 85.33 GeV)
mean

 < 90.00 GeV (E
truth

 < -1.37, for 80.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

 = 95.06 GeV)
mean

 < 100.00 GeV (E
truth

 < -1.37, for 90.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 95.06 GeV)
mean

 < 100.00 GeV (E
truth

 < -1.37, for 90.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

 = 104.65 GeV)
mean

 < 110.00 GeV (E
truth

 < -1.37, for 100.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 104.65 GeV)
mean

 < 110.00 GeV (E
truth

 < -1.37, for 100.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

 = 114.42 GeV)
mean

 < 120.00 GeV (E
truth

 < -1.37, for 110.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 114.42 GeV)
mean

 < 120.00 GeV (E
truth

 < -1.37, for 110.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

 = 124.51 GeV)
mean

 < 130.00 GeV (E
truth

 < -1.37, for 120.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 124.51 GeV)
mean

 < 130.00 GeV (E
truth

 < -1.37, for 120.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

 = 134.61 GeV)
mean

 < 140.00 GeV (E
truth

 < -1.37, for 130.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 134.61 GeV)
mean

 < 140.00 GeV (E
truth

 < -1.37, for 130.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

 = 144.64 GeV)
mean

 < 150.00 GeV (E
truth

 < -1.37, for 140.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 144.64 GeV)
mean

 < 150.00 GeV (E
truth

 < -1.37, for 140.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

 = 154.64 GeV)
mean

 < 160.00 GeV (E
truth

 < -1.37, for 150.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 154.64 GeV)
mean

 < 160.00 GeV (E
truth

 < -1.37, for 150.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

 = 164.66 GeV)
mean

 < 170.00 GeV (E
truth

 < -1.37, for 160.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 164.66 GeV)
mean

 < 170.00 GeV (E
truth

 < -1.37, for 160.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

 = 174.69 GeV)
mean

 < 180.00 GeV (E
truth

 < -1.37, for 170.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 174.69 GeV)
mean

 < 180.00 GeV (E
truth

 < -1.37, for 170.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

 = 184.70 GeV)
mean

 < 190.00 GeV (E
truth

 < -1.37, for 180.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 184.70 GeV)
mean

 < 190.00 GeV (E
truth

 < -1.37, for 180.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

 = 194.72 GeV)
mean

 < 200.00 GeV (E
truth

 < -1.37, for 190.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 194.72 GeV)
mean

 < 200.00 GeV (E
truth

 < -1.37, for 190.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

 = 204.78 GeV)
mean

 < 210.00 GeV (E
truth

 < -1.37, for 200.00 GeV < EηRel. resol. at -1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 204.78 GeV)
mean

 < 210.00 GeV (E
truth

 < -1.37, for 200.00 GeV < EηRel. resol. at -1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

 = 38.95 GeV)
mean

 < 40.00 GeV (E
truth

 < -1.00, for 30.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 38.95 GeV)
mean

 < 40.00 GeV (E
truth

 < -1.00, for 30.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

 = 47.13 GeV)
mean

 < 50.00 GeV (E
truth

 < -1.00, for 40.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 47.13 GeV)
mean

 < 50.00 GeV (E
truth

 < -1.00, for 40.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

 = 55.69 GeV)
mean

 < 60.00 GeV (E
truth

 < -1.00, for 50.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 55.69 GeV)
mean

 < 60.00 GeV (E
truth

 < -1.00, for 50.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

 = 65.30 GeV)
mean

 < 70.00 GeV (E
truth

 < -1.00, for 60.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 65.30 GeV)
mean

 < 70.00 GeV (E
truth

 < -1.00, for 60.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 74.89 GeV)
mean

 < 80.00 GeV (E
truth

 < -1.00, for 70.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 74.89 GeV)
mean

 < 80.00 GeV (E
truth

 < -1.00, for 70.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 84.59 GeV)
mean

 < 90.00 GeV (E
truth

 < -1.00, for 80.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 84.59 GeV)
mean

 < 90.00 GeV (E
truth

 < -1.00, for 80.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 94.33 GeV)
mean

 < 100.00 GeV (E
truth

 < -1.00, for 90.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 94.33 GeV)
mean

 < 100.00 GeV (E
truth

 < -1.00, for 90.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 104.44 GeV)
mean

 < 110.00 GeV (E
truth

 < -1.00, for 100.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 104.44 GeV)
mean

 < 110.00 GeV (E
truth

 < -1.00, for 100.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 114.53 GeV)
mean

 < 120.00 GeV (E
truth

 < -1.00, for 110.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 114.53 GeV)
mean

 < 120.00 GeV (E
truth

 < -1.00, for 110.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 124.57 GeV)
mean

 < 130.00 GeV (E
truth

 < -1.00, for 120.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 124.57 GeV)
mean

 < 130.00 GeV (E
truth

 < -1.00, for 120.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

 = 134.61 GeV)
mean

 < 140.00 GeV (E
truth

 < -1.00, for 130.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 134.61 GeV)
mean

 < 140.00 GeV (E
truth

 < -1.00, for 130.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

 = 144.64 GeV)
mean

 < 150.00 GeV (E
truth

 < -1.00, for 140.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 144.64 GeV)
mean

 < 150.00 GeV (E
truth

 < -1.00, for 140.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

 = 154.66 GeV)
mean

 < 160.00 GeV (E
truth

 < -1.00, for 150.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 154.66 GeV)
mean

 < 160.00 GeV (E
truth

 < -1.00, for 150.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

 = 164.69 GeV)
mean

 < 170.00 GeV (E
truth

 < -1.00, for 160.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 164.69 GeV)
mean

 < 170.00 GeV (E
truth

 < -1.00, for 160.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

 = 174.73 GeV)
mean

 < 180.00 GeV (E
truth

 < -1.00, for 170.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 174.73 GeV)
mean

 < 180.00 GeV (E
truth

 < -1.00, for 170.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

 = 184.79 GeV)
mean

 < 190.00 GeV (E
truth

 < -1.00, for 180.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 184.79 GeV)
mean

 < 190.00 GeV (E
truth

 < -1.00, for 180.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

 = 194.79 GeV)
mean

 < 200.00 GeV (E
truth

 < -1.00, for 190.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 194.79 GeV)
mean

 < 200.00 GeV (E
truth

 < -1.00, for 190.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

 = 204.78 GeV)
mean

 < 210.00 GeV (E
truth

 < -1.00, for 200.00 GeV < EηRel. resol. at -1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 204.78 GeV)
mean

 < 210.00 GeV (E
truth

 < -1.00, for 200.00 GeV < EηRel. resol. at -1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 37.31 GeV)
mean

 < 40.00 GeV (E
truth

 < -0.60, for 30.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 37.31 GeV)
mean

 < 40.00 GeV (E
truth

 < -0.60, for 30.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 45.55 GeV)
mean

 < 50.00 GeV (E
truth

 < -0.60, for 40.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 45.55 GeV)
mean

 < 50.00 GeV (E
truth

 < -0.60, for 40.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 54.96 GeV)
mean

 < 60.00 GeV (E
truth

 < -0.60, for 50.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 54.96 GeV)
mean

 < 60.00 GeV (E
truth

 < -0.60, for 50.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 64.32 GeV)
mean

 < 70.00 GeV (E
truth

 < -0.60, for 60.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 64.32 GeV)
mean

 < 70.00 GeV (E
truth

 < -0.60, for 60.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

 = 74.16 GeV)
mean

 < 80.00 GeV (E
truth

 < -0.60, for 70.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 74.16 GeV)
mean

 < 80.00 GeV (E
truth

 < -0.60, for 70.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

 = 84.36 GeV)
mean

 < 90.00 GeV (E
truth

 < -0.60, for 80.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 84.36 GeV)
mean

 < 90.00 GeV (E
truth

 < -0.60, for 80.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

 = 94.43 GeV)
mean

 < 100.00 GeV (E
truth

 < -0.60, for 90.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 94.43 GeV)
mean

 < 100.00 GeV (E
truth

 < -0.60, for 90.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

 = 104.49 GeV)
mean

 < 110.00 GeV (E
truth

 < -0.60, for 100.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 104.49 GeV)
mean

 < 110.00 GeV (E
truth

 < -0.60, for 100.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

 = 114.53 GeV)
mean

 < 120.00 GeV (E
truth

 < -0.60, for 110.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 114.53 GeV)
mean

 < 120.00 GeV (E
truth

 < -0.60, for 110.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

 = 124.60 GeV)
mean

 < 130.00 GeV (E
truth

 < -0.60, for 120.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 124.60 GeV)
mean

 < 130.00 GeV (E
truth

 < -0.60, for 120.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

 = 134.69 GeV)
mean

 < 140.00 GeV (E
truth

 < -0.60, for 130.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 134.69 GeV)
mean

 < 140.00 GeV (E
truth

 < -0.60, for 130.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

0.24

 = 144.70 GeV)
mean

 < 150.00 GeV (E
truth

 < -0.60, for 140.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 144.70 GeV)
mean

 < 150.00 GeV (E
truth

 < -0.60, for 140.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 154.75 GeV)
mean

 < 160.00 GeV (E
truth

 < -0.60, for 150.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 154.75 GeV)
mean

 < 160.00 GeV (E
truth

 < -0.60, for 150.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 164.78 GeV)
mean

 < 170.00 GeV (E
truth

 < -0.60, for 160.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 164.78 GeV)
mean

 < 170.00 GeV (E
truth

 < -0.60, for 160.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 174.76 GeV)
mean

 < 180.00 GeV (E
truth

 < -0.60, for 170.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 174.76 GeV)
mean

 < 180.00 GeV (E
truth

 < -0.60, for 170.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 184.80 GeV)
mean

 < 190.00 GeV (E
truth

 < -0.60, for 180.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 184.80 GeV)
mean

 < 190.00 GeV (E
truth

 < -0.60, for 180.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 194.82 GeV)
mean

 < 200.00 GeV (E
truth

 < -0.60, for 190.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 194.82 GeV)
mean

 < 200.00 GeV (E
truth

 < -0.60, for 190.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 204.78 GeV)
mean

 < 210.00 GeV (E
truth

 < -0.60, for 200.00 GeV < EηRel. resol. at -1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 204.78 GeV)
mean

 < 210.00 GeV (E
truth

 < -0.60, for 200.00 GeV < EηRel. resol. at -1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 35.67 GeV)
mean

 < 40.00 GeV (E
truth

 < 0.00, for 30.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 35.67 GeV)
mean

 < 40.00 GeV (E
truth

 < 0.00, for 30.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

 = 44.82 GeV)
mean

 < 50.00 GeV (E
truth

 < 0.00, for 40.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 44.82 GeV)
mean

 < 50.00 GeV (E
truth

 < 0.00, for 40.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

 = 53.87 GeV)
mean

 < 60.00 GeV (E
truth

 < 0.00, for 50.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 53.87 GeV)
mean

 < 60.00 GeV (E
truth

 < 0.00, for 50.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

 = 64.17 GeV)
mean

 < 70.00 GeV (E
truth

 < 0.00, for 60.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 64.17 GeV)
mean

 < 70.00 GeV (E
truth

 < 0.00, for 60.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

 = 74.29 GeV)
mean

 < 80.00 GeV (E
truth

 < 0.00, for 70.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 74.29 GeV)
mean

 < 80.00 GeV (E
truth

 < 0.00, for 70.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

0.24

 = 84.36 GeV)
mean

 < 90.00 GeV (E
truth

 < 0.00, for 80.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 84.36 GeV)
mean

 < 90.00 GeV (E
truth

 < 0.00, for 80.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 94.47 GeV)
mean

 < 100.00 GeV (E
truth

 < 0.00, for 90.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 94.47 GeV)
mean

 < 100.00 GeV (E
truth

 < 0.00, for 90.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 104.58 GeV)
mean

 < 110.00 GeV (E
truth

 < 0.00, for 100.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 104.58 GeV)
mean

 < 110.00 GeV (E
truth

 < 0.00, for 100.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 114.66 GeV)
mean

 < 120.00 GeV (E
truth

 < 0.00, for 110.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 114.66 GeV)
mean

 < 120.00 GeV (E
truth

 < 0.00, for 110.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

 = 124.70 GeV)
mean

 < 130.00 GeV (E
truth

 < 0.00, for 120.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 124.70 GeV)
mean

 < 130.00 GeV (E
truth

 < 0.00, for 120.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

 = 134.72 GeV)
mean

 < 140.00 GeV (E
truth

 < 0.00, for 130.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 134.72 GeV)
mean

 < 140.00 GeV (E
truth

 < 0.00, for 130.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

 = 144.73 GeV)
mean

 < 150.00 GeV (E
truth

 < 0.00, for 140.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 144.73 GeV)
mean

 < 150.00 GeV (E
truth

 < 0.00, for 140.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

 = 154.78 GeV)
mean

 < 160.00 GeV (E
truth

 < 0.00, for 150.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 154.78 GeV)
mean

 < 160.00 GeV (E
truth

 < 0.00, for 150.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

 = 164.75 GeV)
mean

 < 170.00 GeV (E
truth

 < 0.00, for 160.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 164.75 GeV)
mean

 < 170.00 GeV (E
truth

 < 0.00, for 160.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

 = 174.81 GeV)
mean

 < 180.00 GeV (E
truth

 < 0.00, for 170.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 174.81 GeV)
mean

 < 180.00 GeV (E
truth

 < 0.00, for 170.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

 = 184.82 GeV)
mean

 < 190.00 GeV (E
truth

 < 0.00, for 180.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 184.82 GeV)
mean

 < 190.00 GeV (E
truth

 < 0.00, for 180.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

 = 194.82 GeV)
mean

 < 200.00 GeV (E
truth

 < 0.00, for 190.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 194.82 GeV)
mean

 < 200.00 GeV (E
truth

 < 0.00, for 190.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

 = 204.75 GeV)
mean

 < 210.00 GeV (E
truth

 < 0.00, for 200.00 GeV < EηRel. resol. at -0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 204.75 GeV)
mean

 < 210.00 GeV (E
truth

 < 0.00, for 200.00 GeV < EηRel. resol. at -0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 35.67 GeV)
mean

 < 40.00 GeV (E
truth

 < 0.60, for 30.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 35.67 GeV)
mean

 < 40.00 GeV (E
truth

 < 0.60, for 30.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

 = 44.82 GeV)
mean

 < 50.00 GeV (E
truth

 < 0.60, for 40.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 44.82 GeV)
mean

 < 50.00 GeV (E
truth

 < 0.60, for 40.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

 = 53.87 GeV)
mean

 < 60.00 GeV (E
truth

 < 0.60, for 50.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 53.87 GeV)
mean

 < 60.00 GeV (E
truth

 < 0.60, for 50.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

 = 64.18 GeV)
mean

 < 70.00 GeV (E
truth

 < 0.60, for 60.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 64.18 GeV)
mean

 < 70.00 GeV (E
truth

 < 0.60, for 60.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

 = 74.29 GeV)
mean

 < 80.00 GeV (E
truth

 < 0.60, for 70.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 74.29 GeV)
mean

 < 80.00 GeV (E
truth

 < 0.60, for 70.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

0.24

 = 84.36 GeV)
mean

 < 90.00 GeV (E
truth

 < 0.60, for 80.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 84.36 GeV)
mean

 < 90.00 GeV (E
truth

 < 0.60, for 80.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 94.47 GeV)
mean

 < 100.00 GeV (E
truth

 < 0.60, for 90.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 94.47 GeV)
mean

 < 100.00 GeV (E
truth

 < 0.60, for 90.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 104.58 GeV)
mean

 < 110.00 GeV (E
truth

 < 0.60, for 100.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 104.58 GeV)
mean

 < 110.00 GeV (E
truth

 < 0.60, for 100.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 114.64 GeV)
mean

 < 120.00 GeV (E
truth

 < 0.60, for 110.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 114.64 GeV)
mean

 < 120.00 GeV (E
truth

 < 0.60, for 110.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 124.67 GeV)
mean

 < 130.00 GeV (E
truth

 < 0.60, for 120.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 124.67 GeV)
mean

 < 130.00 GeV (E
truth

 < 0.60, for 120.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

 = 134.72 GeV)
mean

 < 140.00 GeV (E
truth

 < 0.60, for 130.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 134.72 GeV)
mean

 < 140.00 GeV (E
truth

 < 0.60, for 130.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

 = 144.76 GeV)
mean

 < 150.00 GeV (E
truth

 < 0.60, for 140.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 144.76 GeV)
mean

 < 150.00 GeV (E
truth

 < 0.60, for 140.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

 = 154.78 GeV)
mean

 < 160.00 GeV (E
truth

 < 0.60, for 150.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 154.78 GeV)
mean

 < 160.00 GeV (E
truth

 < 0.60, for 150.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

 = 164.75 GeV)
mean

 < 170.00 GeV (E
truth

 < 0.60, for 160.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 164.75 GeV)
mean

 < 170.00 GeV (E
truth

 < 0.60, for 160.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

 = 174.81 GeV)
mean

 < 180.00 GeV (E
truth

 < 0.60, for 170.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 174.81 GeV)
mean

 < 180.00 GeV (E
truth

 < 0.60, for 170.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

 = 184.83 GeV)
mean

 < 190.00 GeV (E
truth

 < 0.60, for 180.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 184.83 GeV)
mean

 < 190.00 GeV (E
truth

 < 0.60, for 180.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

 = 194.78 GeV)
mean

 < 200.00 GeV (E
truth

 < 0.60, for 190.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 194.78 GeV)
mean

 < 200.00 GeV (E
truth

 < 0.60, for 190.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

 = 204.81 GeV)
mean

 < 210.00 GeV (E
truth

 < 0.60, for 200.00 GeV < EηRel. resol. at 0.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 204.81 GeV)
mean

 < 210.00 GeV (E
truth

 < 0.60, for 200.00 GeV < EηRel. resol. at 0.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 37.32 GeV)
mean

 < 40.00 GeV (E
truth

 < 1.00, for 30.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 37.32 GeV)
mean

 < 40.00 GeV (E
truth

 < 1.00, for 30.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 45.55 GeV)
mean

 < 50.00 GeV (E
truth

 < 1.00, for 40.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 45.55 GeV)
mean

 < 50.00 GeV (E
truth

 < 1.00, for 40.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 54.97 GeV)
mean

 < 60.00 GeV (E
truth

 < 1.00, for 50.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 54.97 GeV)
mean

 < 60.00 GeV (E
truth

 < 1.00, for 50.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 64.32 GeV)
mean

 < 70.00 GeV (E
truth

 < 1.00, for 60.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 64.32 GeV)
mean

 < 70.00 GeV (E
truth

 < 1.00, for 60.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

 = 74.16 GeV)
mean

 < 80.00 GeV (E
truth

 < 1.00, for 70.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 74.16 GeV)
mean

 < 80.00 GeV (E
truth

 < 1.00, for 70.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

 = 84.37 GeV)
mean

 < 90.00 GeV (E
truth

 < 1.00, for 80.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 84.37 GeV)
mean

 < 90.00 GeV (E
truth

 < 1.00, for 80.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

 = 94.44 GeV)
mean

 < 100.00 GeV (E
truth

 < 1.00, for 90.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 94.44 GeV)
mean

 < 100.00 GeV (E
truth

 < 1.00, for 90.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

 = 104.48 GeV)
mean

 < 110.00 GeV (E
truth

 < 1.00, for 100.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 104.48 GeV)
mean

 < 110.00 GeV (E
truth

 < 1.00, for 100.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

 = 114.53 GeV)
mean

 < 120.00 GeV (E
truth

 < 1.00, for 110.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 114.53 GeV)
mean

 < 120.00 GeV (E
truth

 < 1.00, for 110.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

 = 124.60 GeV)
mean

 < 130.00 GeV (E
truth

 < 1.00, for 120.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 124.60 GeV)
mean

 < 130.00 GeV (E
truth

 < 1.00, for 120.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

 = 134.67 GeV)
mean

 < 140.00 GeV (E
truth

 < 1.00, for 130.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 134.67 GeV)
mean

 < 140.00 GeV (E
truth

 < 1.00, for 130.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

0.24

 = 144.71 GeV)
mean

 < 150.00 GeV (E
truth

 < 1.00, for 140.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 144.71 GeV)
mean

 < 150.00 GeV (E
truth

 < 1.00, for 140.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 154.74 GeV)
mean

 < 160.00 GeV (E
truth

 < 1.00, for 150.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 154.74 GeV)
mean

 < 160.00 GeV (E
truth

 < 1.00, for 150.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 164.73 GeV)
mean

 < 170.00 GeV (E
truth

 < 1.00, for 160.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 164.73 GeV)
mean

 < 170.00 GeV (E
truth

 < 1.00, for 160.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 174.77 GeV)
mean

 < 180.00 GeV (E
truth

 < 1.00, for 170.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 174.77 GeV)
mean

 < 180.00 GeV (E
truth

 < 1.00, for 170.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 184.81 GeV)
mean

 < 190.00 GeV (E
truth

 < 1.00, for 180.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 184.81 GeV)
mean

 < 190.00 GeV (E
truth

 < 1.00, for 180.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 194.83 GeV)
mean

 < 200.00 GeV (E
truth

 < 1.00, for 190.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 194.83 GeV)
mean

 < 200.00 GeV (E
truth

 < 1.00, for 190.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.05

0.1

0.15

0.2

0.25

 = 204.82 GeV)
mean

 < 210.00 GeV (E
truth

 < 1.00, for 200.00 GeV < EηRel. resol. at 0.60 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 204.82 GeV)
mean

 < 210.00 GeV (E
truth

 < 1.00, for 200.00 GeV < EηRel. resol. at 0.60 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

 = 39.00 GeV)
mean

 < 40.00 GeV (E
truth

 < 1.37, for 30.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 39.00 GeV)
mean

 < 40.00 GeV (E
truth

 < 1.37, for 30.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

 = 47.16 GeV)
mean

 < 50.00 GeV (E
truth

 < 1.37, for 40.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 47.16 GeV)
mean

 < 50.00 GeV (E
truth

 < 1.37, for 40.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

 = 55.69 GeV)
mean

 < 60.00 GeV (E
truth

 < 1.37, for 50.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 55.69 GeV)
mean

 < 60.00 GeV (E
truth

 < 1.37, for 50.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

 = 65.31 GeV)
mean

 < 70.00 GeV (E
truth

 < 1.37, for 60.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 65.31 GeV)
mean

 < 70.00 GeV (E
truth

 < 1.37, for 60.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 74.90 GeV)
mean

 < 80.00 GeV (E
truth

 < 1.37, for 70.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 74.90 GeV)
mean

 < 80.00 GeV (E
truth

 < 1.37, for 70.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 84.59 GeV)
mean

 < 90.00 GeV (E
truth

 < 1.37, for 80.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 84.59 GeV)
mean

 < 90.00 GeV (E
truth

 < 1.37, for 80.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 94.33 GeV)
mean

 < 100.00 GeV (E
truth

 < 1.37, for 90.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 94.33 GeV)
mean

 < 100.00 GeV (E
truth

 < 1.37, for 90.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 104.43 GeV)
mean

 < 110.00 GeV (E
truth

 < 1.37, for 100.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 104.43 GeV)
mean

 < 110.00 GeV (E
truth

 < 1.37, for 100.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 114.53 GeV)
mean

 < 120.00 GeV (E
truth

 < 1.37, for 110.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 114.53 GeV)
mean

 < 120.00 GeV (E
truth

 < 1.37, for 110.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 124.57 GeV)
mean

 < 130.00 GeV (E
truth

 < 1.37, for 120.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 124.57 GeV)
mean

 < 130.00 GeV (E
truth

 < 1.37, for 120.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

 = 134.60 GeV)
mean

 < 140.00 GeV (E
truth

 < 1.37, for 130.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 134.60 GeV)
mean

 < 140.00 GeV (E
truth

 < 1.37, for 130.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

 = 144.62 GeV)
mean

 < 150.00 GeV (E
truth

 < 1.37, for 140.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 144.62 GeV)
mean

 < 150.00 GeV (E
truth

 < 1.37, for 140.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

 = 154.66 GeV)
mean

 < 160.00 GeV (E
truth

 < 1.37, for 150.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 154.66 GeV)
mean

 < 160.00 GeV (E
truth

 < 1.37, for 150.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

 = 164.70 GeV)
mean

 < 170.00 GeV (E
truth

 < 1.37, for 160.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 164.70 GeV)
mean

 < 170.00 GeV (E
truth

 < 1.37, for 160.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

 = 174.73 GeV)
mean

 < 180.00 GeV (E
truth

 < 1.37, for 170.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 174.73 GeV)
mean

 < 180.00 GeV (E
truth

 < 1.37, for 170.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

 = 184.77 GeV)
mean

 < 190.00 GeV (E
truth

 < 1.37, for 180.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 184.77 GeV)
mean

 < 190.00 GeV (E
truth

 < 1.37, for 180.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

 = 194.76 GeV)
mean

 < 200.00 GeV (E
truth

 < 1.37, for 190.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 194.76 GeV)
mean

 < 200.00 GeV (E
truth

 < 1.37, for 190.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

 = 204.83 GeV)
mean

 < 210.00 GeV (E
truth

 < 1.37, for 200.00 GeV < EηRel. resol. at 1.00 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 204.83 GeV)
mean

 < 210.00 GeV (E
truth

 < 1.37, for 200.00 GeV < EηRel. resol. at 1.00 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

 = 34.27 GeV)
mean

 < 40.00 GeV (E
truth

 < 1.55, for 30.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 34.27 GeV)
mean

 < 40.00 GeV (E
truth

 < 1.55, for 30.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

 = 48.00 GeV)
mean

 < 50.00 GeV (E
truth

 < 1.55, for 40.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 48.00 GeV)
mean

 < 50.00 GeV (E
truth

 < 1.55, for 40.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

 = 57.71 GeV)
mean

 < 60.00 GeV (E
truth

 < 1.55, for 50.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 57.71 GeV)
mean

 < 60.00 GeV (E
truth

 < 1.55, for 50.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

 = 65.87 GeV)
mean

 < 70.00 GeV (E
truth

 < 1.55, for 60.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 65.87 GeV)
mean

 < 70.00 GeV (E
truth

 < 1.55, for 60.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

 = 75.39 GeV)
mean

 < 80.00 GeV (E
truth

 < 1.55, for 70.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 75.39 GeV)
mean

 < 80.00 GeV (E
truth

 < 1.55, for 70.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

 = 85.32 GeV)
mean

 < 90.00 GeV (E
truth

 < 1.55, for 80.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 85.32 GeV)
mean

 < 90.00 GeV (E
truth

 < 1.55, for 80.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

 = 95.07 GeV)
mean

 < 100.00 GeV (E
truth

 < 1.55, for 90.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 95.07 GeV)
mean

 < 100.00 GeV (E
truth

 < 1.55, for 90.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

 = 104.64 GeV)
mean

 < 110.00 GeV (E
truth

 < 1.55, for 100.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 104.64 GeV)
mean

 < 110.00 GeV (E
truth

 < 1.55, for 100.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

 = 114.40 GeV)
mean

 < 120.00 GeV (E
truth

 < 1.55, for 110.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 114.40 GeV)
mean

 < 120.00 GeV (E
truth

 < 1.55, for 110.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

 = 124.51 GeV)
mean

 < 130.00 GeV (E
truth

 < 1.55, for 120.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 124.51 GeV)
mean

 < 130.00 GeV (E
truth

 < 1.55, for 120.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

 = 134.60 GeV)
mean

 < 140.00 GeV (E
truth

 < 1.55, for 130.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 134.60 GeV)
mean

 < 140.00 GeV (E
truth

 < 1.55, for 130.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

 = 144.64 GeV)
mean

 < 150.00 GeV (E
truth

 < 1.55, for 140.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 144.64 GeV)
mean

 < 150.00 GeV (E
truth

 < 1.55, for 140.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

 = 154.68 GeV)
mean

 < 160.00 GeV (E
truth

 < 1.55, for 150.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 154.68 GeV)
mean

 < 160.00 GeV (E
truth

 < 1.55, for 150.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

 = 164.65 GeV)
mean

 < 170.00 GeV (E
truth

 < 1.55, for 160.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 164.65 GeV)
mean

 < 170.00 GeV (E
truth

 < 1.55, for 160.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

 = 174.69 GeV)
mean

 < 180.00 GeV (E
truth

 < 1.55, for 170.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 174.69 GeV)
mean

 < 180.00 GeV (E
truth

 < 1.55, for 170.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

 = 184.68 GeV)
mean

 < 190.00 GeV (E
truth

 < 1.55, for 180.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 184.68 GeV)
mean

 < 190.00 GeV (E
truth

 < 1.55, for 180.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

 = 194.76 GeV)
mean

 < 200.00 GeV (E
truth

 < 1.55, for 190.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 194.76 GeV)
mean

 < 200.00 GeV (E
truth

 < 1.55, for 190.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

 = 204.73 GeV)
mean

 < 210.00 GeV (E
truth

 < 1.55, for 200.00 GeV < EηRel. resol. at 1.37 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 204.73 GeV)
mean

 < 210.00 GeV (E
truth

 < 1.55, for 200.00 GeV < EηRel. resol. at 1.37 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

 = 34.89 GeV)
mean

 < 40.00 GeV (E
truth

 < 1.82, for 30.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 34.89 GeV)
mean

 < 40.00 GeV (E
truth

 < 1.82, for 30.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

 = 43.88 GeV)
mean

 < 50.00 GeV (E
truth

 < 1.82, for 40.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 43.88 GeV)
mean

 < 50.00 GeV (E
truth

 < 1.82, for 40.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

 = 58.01 GeV)
mean

 < 60.00 GeV (E
truth

 < 1.82, for 50.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 58.01 GeV)
mean

 < 60.00 GeV (E
truth

 < 1.82, for 50.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

 = 67.73 GeV)
mean

 < 70.00 GeV (E
truth

 < 1.82, for 60.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 67.73 GeV)
mean

 < 70.00 GeV (E
truth

 < 1.82, for 60.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

 = 76.04 GeV)
mean

 < 80.00 GeV (E
truth

 < 1.82, for 70.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 76.04 GeV)
mean

 < 80.00 GeV (E
truth

 < 1.82, for 70.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

 = 85.52 GeV)
mean

 < 90.00 GeV (E
truth

 < 1.82, for 80.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 85.52 GeV)
mean

 < 90.00 GeV (E
truth

 < 1.82, for 80.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

 = 95.26 GeV)
mean

 < 100.00 GeV (E
truth

 < 1.82, for 90.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 95.26 GeV)
mean

 < 100.00 GeV (E
truth

 < 1.82, for 90.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

 = 105.22 GeV)
mean

 < 110.00 GeV (E
truth

 < 1.82, for 100.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 105.22 GeV)
mean

 < 110.00 GeV (E
truth

 < 1.82, for 100.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

 = 115.04 GeV)
mean

 < 120.00 GeV (E
truth

 < 1.82, for 110.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 115.04 GeV)
mean

 < 120.00 GeV (E
truth

 < 1.82, for 110.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

 = 124.84 GeV)
mean

 < 130.00 GeV (E
truth

 < 1.82, for 120.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 124.84 GeV)
mean

 < 130.00 GeV (E
truth

 < 1.82, for 120.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

 = 134.69 GeV)
mean

 < 140.00 GeV (E
truth

 < 1.82, for 130.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 134.69 GeV)
mean

 < 140.00 GeV (E
truth

 < 1.82, for 130.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 144.54 GeV)
mean

 < 150.00 GeV (E
truth

 < 1.82, for 140.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 144.54 GeV)
mean

 < 150.00 GeV (E
truth

 < 1.82, for 140.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 154.57 GeV)
mean

 < 160.00 GeV (E
truth

 < 1.82, for 150.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 154.57 GeV)
mean

 < 160.00 GeV (E
truth

 < 1.82, for 150.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 164.64 GeV)
mean

 < 170.00 GeV (E
truth

 < 1.82, for 160.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 164.64 GeV)
mean

 < 170.00 GeV (E
truth

 < 1.82, for 160.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 174.67 GeV)
mean

 < 180.00 GeV (E
truth

 < 1.82, for 170.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 174.67 GeV)
mean

 < 180.00 GeV (E
truth

 < 1.82, for 170.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 184.70 GeV)
mean

 < 190.00 GeV (E
truth

 < 1.82, for 180.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 184.70 GeV)
mean

 < 190.00 GeV (E
truth

 < 1.82, for 180.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02
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0.06

0.08

0.1
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0.14

 = 194.74 GeV)
mean

 < 200.00 GeV (E
truth

 < 1.82, for 190.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 194.74 GeV)
mean

 < 200.00 GeV (E
truth

 < 1.82, for 190.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆
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 = 204.74 GeV)
mean

 < 210.00 GeV (E
truth

 < 1.82, for 200.00 GeV < EηRel. resol. at 1.55 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 204.74 GeV)
mean

 < 210.00 GeV (E
truth

 < 1.82, for 200.00 GeV < EηRel. resol. at 1.55 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
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∆
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 < 2.47, for 30.00 GeV < EηRel. resol. at 1.82 < 
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' corr.∆MC', after 

Internal ATLAS

 = 34.52 GeV)
mean

 < 40.00 GeV (E
truth

 < 2.47, for 30.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
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 < 2.47, for 40.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 45.35 GeV)
mean

 < 50.00 GeV (E
truth

 < 2.47, for 40.00 GeV < EηRel. resol. at 1.82 < 
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∆
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 < 2.47, for 50.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 54.48 GeV)
mean

 < 60.00 GeV (E
truth

 < 2.47, for 50.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]
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truth - ErecoE

 = 
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∆
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1

 = 65.12 GeV)
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 < 70.00 GeV (E
truth

 < 2.47, for 60.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 65.12 GeV)
mean

 < 70.00 GeV (E
truth

 < 2.47, for 60.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]
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truth - ErecoE

 = 
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∆
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 = 77.15 GeV)
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 < 80.00 GeV (E
truth

 < 2.47, for 70.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 77.15 GeV)
mean

 < 80.00 GeV (E
truth

 < 2.47, for 70.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]
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truth - ErecoE

 = 
truthE
∆
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 = 87.86 GeV)
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 < 90.00 GeV (E
truth

 < 2.47, for 80.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 87.86 GeV)
mean

 < 90.00 GeV (E
truth

 < 2.47, for 80.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
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truth - ErecoE

 = 
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∆
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 = 96.15 GeV)
mean

 < 100.00 GeV (E
truth

 < 2.47, for 90.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 96.15 GeV)
mean

 < 100.00 GeV (E
truth

 < 2.47, for 90.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
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 = 
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∆
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 = 105.53 GeV)
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 < 110.00 GeV (E
truth

 < 2.47, for 100.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 105.53 GeV)
mean

 < 110.00 GeV (E
truth

 < 2.47, for 100.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]
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truth - ErecoE

 = 
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∆
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0.04
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0.08
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 = 115.34 GeV)
mean

 < 120.00 GeV (E
truth

 < 2.47, for 110.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 115.34 GeV)
mean

 < 120.00 GeV (E
truth

 < 2.47, for 110.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

 = 125.26 GeV)
mean

 < 130.00 GeV (E
truth

 < 2.47, for 120.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 125.26 GeV)
mean

 < 130.00 GeV (E
truth

 < 2.47, for 120.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 135.20 GeV)
mean

 < 140.00 GeV (E
truth

 < 2.47, for 130.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 135.20 GeV)
mean

 < 140.00 GeV (E
truth

 < 2.47, for 130.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 145.13 GeV)
mean

 < 150.00 GeV (E
truth

 < 2.47, for 140.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 145.13 GeV)
mean

 < 150.00 GeV (E
truth

 < 2.47, for 140.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 155.02 GeV)
mean

 < 160.00 GeV (E
truth

 < 2.47, for 150.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 155.02 GeV)
mean

 < 160.00 GeV (E
truth

 < 2.47, for 150.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 164.96 GeV)
mean

 < 170.00 GeV (E
truth

 < 2.47, for 160.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 164.96 GeV)
mean

 < 170.00 GeV (E
truth

 < 2.47, for 160.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 174.93 GeV)
mean

 < 180.00 GeV (E
truth

 < 2.47, for 170.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 174.93 GeV)
mean

 < 180.00 GeV (E
truth

 < 2.47, for 170.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 184.91 GeV)
mean

 < 190.00 GeV (E
truth

 < 2.47, for 180.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 184.91 GeV)
mean

 < 190.00 GeV (E
truth

 < 2.47, for 180.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 194.89 GeV)
mean

 < 200.00 GeV (E
truth

 < 2.47, for 190.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 194.89 GeV)
mean

 < 200.00 GeV (E
truth

 < 2.47, for 190.00 GeV < EηRel. resol. at 1.82 < 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 [1]

truthE
truth - ErecoE

 = 
truthE
∆

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

 = 204.88 GeV)
mean

 < 210.00 GeV (E
truth

 < 2.47, for 200.00 GeV < EηRel. resol. at 1.82 < 

MC, (nominal)
' corr.∆MC', after 

Internal ATLAS

 = 204.88 GeV)
mean

 < 210.00 GeV (E
truth

 < 2.47, for 200.00 GeV < EηRel. resol. at 1.82 < 
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Best compromise (so far): combined first and third order ET dependence
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Results of the fit:
2χtechn: mass line fit 
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Before and after the fit:

 = 166.07602
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Before and after the fit:
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2χtechn: mass line fit 
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Results of the fit:

2χtechn: mass line fit 
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Results of the fit:

2χtechn: mass line fit 
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Results of the fit:

2χtechn: mass line fit 
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Results of the fit:

2χtechn: mass line fit 
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2χtechn: mass line fit 

Algorithm: _prec=2E-04_MIGRAD

ATLAS

Work in progress
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Combined fit motivation: effective leptonic weak mixing angle uncertainty breakdown

Uncertainty breakdown for sin2 θW , as obtained in the study ATL-CONF-2018-037.
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https://cds.cern.ch/record/2630340/files/ATLAS-CONF-2018-037.pdf


Combined fit motivation: W -boson mass uncertainty breakdown

Uncertainty breakdown for mW in MeV, as obtained in the study arXiv:1701.07240.

PDF is the main source of systematic uncertainties in EW measurements

⇓

Neglecting the correlation to the PDF uncertainty can translate into an important mis-estimation of the
corresponding total uncertainty
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First off, how do we simulate cross-sections for some process?

• The observed cross-sections are estimated with data (given some selection), unfolded from detector

resolution effects. Once unfolded, this remains constant.

• The estimation of the prediction is GREATLY dependent on the proton PDF

→ Very computationally expensive for proton-proton collisions (as at LHC)

In order to speed it up, we use cross-section grids:

• For a fixed EW scheme, an intermediate step of the cross-section (at some QCD order) is computed, right

before using information about the proton’s content. This is what we call a GRID

→ this is also expensive to compute, but it’s done only once, and it is PDF-independent

• For a given PDF, the corresponding (differential) cross-section is given by the convolution with the Grid i.e.

dσ

dX
(PDF,EW) = [GRIDNLO ∗ PDF]

• This is quick to compute, and can be performed on the fly when optimizing the PDF
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Fitting PDFs: the standard way

Sample of observations

(individual events)
Data =

Observed cross-section

convolution:

GRID * PDF

GRID

( xed EW scheme)

(PDF independent)

PDF

parametrized in HERAPDF format

Theory =

Predicted cross-section

> Apply selection, de ne cross-section ranges

> Unfold (substract) detector resolution

STARTING POINT:

Initial PDF

parameter values

2

 MINUIT:

compute

   EDM 

if EDM > threshold

new PDF parameters

STOP
if EDM < threshold

= Fixed, already available

= Computed on the fly
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Fitting PDFs: the limitation for a combined EW+PDF fit

Using the previous approach, one cannot fit an EW parameter at the same time!:

The GRID is computed for fixed EW values → insensitive to these changes (straight out of the box)y
UNLESSy

We modify the GRID/prediction accordingly
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Fitting PDFs: the combined EW+PDF fit approach

Sample of observations

(individual events)
Data =

Observed cross-section

convolution:

GRID * PDF

GRID

( xed EW scheme)

(PDF independent)

PDF

parametrized in HERAPDF format

Theory =

Predicted cross-section

> Apply selection, de ne cross-section ranges

> Unfold (substract) detector resolution

STARTING POINT:

Initial PDF and EW

parameter values

2

MINUIT:

compute

EDM 

if EDM > threshold

new PDF and EW parameters

STOP
if EDM < threshold

= Fixed, already available

= Computed on the fly

PDF parameters

GRID

interpolated to EWfit

(PDF independent) 

PDF parameters

EWfit parameters

EWfit parameters
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Strategy

We can write the prediction of a differential cross-section with respect to some variable X (called
dσ

dX
) as a

function of a PDF set and EW values as follows:

dσ

dX
(PDF,EW) = [GRIDNLO ∗ PDF]×KQCD

NLO→NNLO × POWHEG(EW couplings)

POWHEG(NNLOJET scheme)

where

• GRIDNLO is an existent APPLgrid at NLO, obtained for a fixed set of EW parameters

• GRIDNLO ∗ PDF is the convolution of the fixed APPLgrid and the PDF being fitted

→ gives the corresponding NLO cross-section prediction

• KQCD
NLO→NNLO are existent NNLOJET factors to scale NLO predictions to NNLO

→ these were obtained using a specific scheme

• POWHEG(EW)

POWHEG(NNLOJET scheme)
allows to go from nominal EW values to the ones of interest for the fit
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The POWHEG factors

How can we compute the KEW
nom→var =

POWHEG(EW)

POWHEG(NNLOJET scheme)
factors?

For the numerator and denominator (separately), the following procedure is performed:

1 Generate a sample of events using POWHEG-BOX-2

• This is generated under the same scheme as the NNLOJET K-factors

2 Shower it with Pythia8

3 Using the same cuts and regions of the cross-section study, we can build the numerical cross-section values

from the sample

→ This will correspond to the denominator

4 Repeat by changing the EW values of interest in the configuration of POWHEG

→ This will give the numerator
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Obtaining the POWHEG factors

POWHEG-BOX-V2/Process Generates a list of events in LHE format. NLO and PS  these are not physical!

Shower LHE events with Pythia8

(stand-alone)

(AthDerivation / ATLAS atlas framework)

(AthGeneration / ATLAS atlas framework)

Convert to DxAOD format 

Generates a new sample in EVNT format

(own script: convert_DxAOD_to_Ntuple.C) Convert to ROOT Ntuple format 

Reproduce selection and regions used in the

original study, and reproduce numerical cross section
Obtain EWnominal  EWvariation factors

READABLE SAMPLE!

(own script: get_factors.C)
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