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!   New 7 TeV top quark 
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submitted to 
EPJC,
arXiv:1503.05427. 
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!   New 7 TeV top quark 
mass results, 
submitted to 
EPJC,
arXiv:1503.05427. 

!   + improved channel 
combination 
(interesting in view of 
the next LHC, and 
Tevatron+LHC 
combination efforts) 

 

!   For previously released 
ATLAS results please 
refer to Fabrice's talk at 
the TOPLHCWG open 
session of January 
2015. 
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!   Use the full 7 TeV ATLAS 
dataset (4.6 fb-1) 

!   Select events with one or two 
isolated charged leptons (e/µ) 
and (b)-jets: l+jets and dilepton 
channels. 

!   Apply b-tagging requirements 
(WP 75%) to reduce 
background and facilitate event 
reconstruction 
!   Use events with 1 or 2 b-tags 

(≥2 for the l+jets) 

!   Expected background fractions 
are 16% and 2% for l+jets and 
dilepton channels respectively. 
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Event reconstruction: l+jets 
!   Estimator sensitive to mtop 

!   Use a kinematical fit to the decay 
hypothesis to relate reconstructed objects 
to the original partons. mtop

reco can be 
obtained from the best fit considering all 
jet permutations and physics object 
resolutions (via transfer functions) 

Lepton 
 

ET
miss 
 

 
Jet1 

 

Jet2 
 
 

Jet3 
 

Jet4 

observed  
objects 

!   Template method: fit the data 
distribution of a given  mtop 
estimator (i.e. mtop

reco) to the sum of 
signal and background PDFs 
(probability distribution functions). 

exam
ple: lepton+jets final state 
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Observables main dependences mtop JES bJES 

Reco mtop 

Good sensitivity to the 
underlying top quark 

mass. The quantity to 
be measured 

Large dependence on 
the jet energy scale. 

Large systematics 

Large dependence on 
the b-jet energy scale. 

Large systematics 
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Observables main dependences mtop JES bJES 

Reco mtop 

Reco mW 

in the l+jets channel, the 
light-quark jets from W can 

be used to determine a 
global jet energy scale 

factor (JSF) constraining 
the light jets JES variations 
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Pioneered by the CDF 
collaboration in  
Phys.Rev.D73:032003,2006 
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Observables main dependences mtop JES bJES 

Reco mtop 

Reco mW 

Reco Rbq 

in the l+jets channel, the 
light-quark jets from W can 

be used to determine a 
global jet energy scale 

factor (JSF) constraining 
the light jets JES variations 

similarly a variable sensitive 
to the relative  b-to-light jet 

energy scale (bJSF) can be 
used to constrain the b-jet 

JES variations (bJES) 
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Observables main dependences mtop JES bJES 

Reco mtop 

Reco mW 

Reco Rlb 

in the l+jets channel, the 
light-quark jets from W can 

be used to determine a 
global jet energy scale 

factor (JSF) constraining 
the light jets JES variations 

similarly a variable sensitive 
to the relative  b-to-light jet 

energy scale (bJSF) can be 
used to constrain the b-jet 

JES variations (bJES) 

3-
di

m
 fi

ts
 fo

r m
to

p, 
JS

F,
 b

JS
F 

 

First used in ATLAS 

The mtop
reco, mW

reco and Rbq
reco 

templates are used in a 3-dimensional 
(3dTMT) fit to the data to determine 
mtop along with the JSF and the bJSF 
 
The small dependence of Rbq on mtop, 
is taken into account in the templates 
and the fit to the data.  

 bJSF = the relative  b-to-light   
     jet energy scale 

For events with 2 b-tags: 

Rreco

bq =

P
pb�tagged jets

TP
puntagged jets

T
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Event reconstruction: dilepton 
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!   Select events with  
!   exactly 2 oppositely charged e, or µ 
! ET

miss         
!   =1 or =2 b-tagged jets 

!   Background fraction ≤ 2% 
!   Under-constrained event kinematics 

(two escaping neutrinos) 

!   Use the template method with the 
mlb observable as an estimator for 
mtop:  
!   exploiting a partial reconstruction of the 

event. 

mlb signal PDF from top quark pair MC 

6 Introduction

Lepton+jets channel One W± boson decays to leptons and the other decays to quarks. Thanks
to the charged lepton this channel has a clean signature and a reduced background. Final
states involving ⌧ leptons are not considered here because of their intricate reconstruction.
This leaves a branching ratio of 30% for this channel. The signature of this channel is
one charged lepton, four jets and missing transverse energy from the neutrino escaping
the detector undetected. Up to now the most precise top quark mass measurements were
performed in this channel [13].

Dilepton channel Both W± bosons decay leptonically as shown in Figure 1.3(b). This channel
has a very low background but su↵ers without ⌧ final states from a low branching ratio of
5%. The final state of the dileptonic top quark decay contains two charged leptons, two
jets and large missing transverse energy from the two neutrinos. Depending on the kind of
charged leptons in the final state the dilepton channel is further divided into the ee, µµ
and eµ subcategories.

(a) (b)

Figure 1.3.: (a) Leading order branching ratios of the tt̄ decay channels and (b) the diagram of
the dileptonic channel with a muon and an electron in the final state [18].

This thesis concentrates on a top quark mass measurement in the dileptonic decay channel.
This is particularly interesting because at ATLAS the dileptonic channel has not been used
for a precision top quark mass measurement yet. This becomes possible because the LHC is
performing well and hence the low branching fraction is compensated for by the large amount of
data.

1.2.2. Motivation for Top Quark Physics

A precise measurement of the top quark properties pays o↵ in many ways. Firstly, all its properties
especially its mass are parameters of the Standard Model and as such of fundamental interest.
Secondly, the possibility that the observed top quark is not the Standard Model top quark but an
exotic particle is not yet fully excluded. Thirdly, in many supersymmetric models top quarks are
involved in the decay chain of massive supersymmetric particles or can decay into supersymmetric
particles themselves [14]. This would lead to a deviation in the production cross-section or the
decay rates which could be observed. Fourthly, a major background for searches for physics
beyond the Standard Model arises from top quarks. A precise understanding of the production
and decay mechanisms are hence essential for discovering new physics signals. Finally, due to its
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Same problem as for the l+jets… 

13 

Observables main dependences mtop JES bJES 

Reco mlb 

Good sensitivity to the 
underlying top quark 

mass. The quantity to 
be measured 

Large dependence on 
the jet energy scale. 

Large systematics 

Large dependence on 
the b-jet energy scale. 

Large systematics 

!   Why not “transfer” JSF and bJSF from the l+jets? 
!   The mlb variable is degenerate in mtop, JSF and bJSF. The dilepton events do not further 

constrain the scales but effectively "copy" them over from the l+jets analysis (no information 
gain) 

!   We could reduce the JES/bJES uncertainties in the dilepton analysis, however this would 
increase correlations between the estimators used in the two channels, reducing the gain in 
the combination (see Table VI of PRD 79 (2009) 092005).  
!   We are interested in the best possible knowledge of mtop, not the best mtop per each decay channel! 
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m`+jets
top JSF bJSF f `+jets,1b

bkg f `+jets,2b
bkg

m`+jets
top 1.00
JSF –0.36 1.00

bJSF –0.89 0.03 1.00
f `+jets,1b
bkg –0.03 –0.01 0.06 1.00

f `+jets,2b
bkg –0.06 –0.09 0.09 0.01 1.00

mdil
top f dil,1b

bkg f dil,2b
bkg

mdil
top 1.00

f dil,1b
bkg 0.07 1.00

f dil,2b
bkg –0.14 –0.01 1.00

Table 2: The correlations of the fitted parameters used in the likelihood maximisation of the tt̄ ! lepton+jets
analysis (left) and the tt̄ ! dilepton analysis (right).

5.3. Combined likelihood fit to the event samples

The final results for both the `+jets and dilepton final states are obtained combining at the likelihood level
the events with one or more b-tagged jets. The measured mtop is assumed to be the same in these two
sub-samples per decay channel. Similarly, the JSF and the bJSF are taken to be the same for the samples
of the tt̄ ! lepton+jets analysis with di↵erent b-tagged jet multiplicities. On the contrary, the background
fractions for the two decay channels, and for the samples with di↵erent numbers of b-tagged jets, are kept
independent, corresponding to four individual parameters ( f `+jets,1b

bkg , f `+jets,2b
bkg , f dil,1b

bkg , f dil,2b
bkg ).

The combined likelihood fit allows the statistical uncertainties on the fitted parameters to be reduced,
while mitigating some systematic e↵ects. The expected statistical precision on mtop, for an input top
quark mass of mtop = 172.5 GeV, a luminosity of 4.6 fb�1, and in the combined one or more b-tagged
jets event sample, is 0.76 ± 0.01 GeV and 0.54 ± 0.01 GeV for the tt̄ ! lepton+jets and tt̄ ! dilepton
analyses, respectively.

6. Top quark mass measurements

The results of the fits for the tt̄ ! lepton+jets and tt̄ ! dilepton analyses are:

m`+jets
top = 172.33 ± 0.75 (stat + JSF + bJSF) GeV,
JSF = 1.019 ± 0.003 (stat),

bJSF = 1.003 ± 0.008 (stat),
mdil

top = 173.79 ± 0.54 (stat) GeV.

For the tt̄ ! lepton+jets channel, the fitted background fractions amount to 18.4%±2.2% and 2.4%±1.5%
for one b-tagged jet and the at least two b-tagged jets samples respectively. The corresponding values for
the tt̄ ! dilepton analysis are 3.5%±3.7% and 1.4%±2.2% for one b-tagged jet and the two b-tagged jets
samples respectively. All quoted uncertainties are statistical only. These fractions are consistent with the
expectations given in Table 1. The correlation matrices for the fitted parameters in the tt̄ ! lepton+jets
and tt̄ ! dilepton analyses are reported in Table 2.

Figure 4 shows the mreco
top , mreco

W , Rreco
bq and the mreco

`b distributions in the data together with the corres-
ponding fitted probability density functions for the background alone and for the sum of signal and back-
ground. The uncertainty bands are obtained by varying the three fitted parameters mtop, JSF, and bJSF
within ±1� of their full uncertainties taking into account their correlation, while keeping the background

17
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!   Statistical components: 

!   the extra statistical uncertainties 
on mtop introduced by the 
simultaneous JSF (bJSF) fits. 
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on mtop introduced by the 
simultaneous JSF (bJSF) fits. 

 

!   reduced bJES uncertainty 
from 0.88 GeV in a 2-dim fit 
to 0.06 GeV thanks to the 3rd 
dimension 
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!   Statistical components: 

!   the extra statistical uncertainties 
on mtop introduced by the 
simultaneous JSF (bJSF) fits. 

 !   MC modelling  
!   dominant uncertainties are 

reduced due to the 
simultaneous fit of the JSF/
bJSF, with respect to a 2-dim 
analysis 

!   reduced bJES uncertainty 
from 0.88 GeV in a 2-dim fit 
to 0.06 GeV thanks to the 3rd 
dimension 
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Measurement uncertainties 
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!   Residual JES uncertainty 
!   introduced by the pT dependence 

of the JES uncertainty, not 
recoverable by a global JSF 

!   Half of that from a 1-dim analysis 
(no JSF). 

 

!   b-tagging: 
!   the 3dTMT has a large sensitivity 

to b-tag systematics (related to 
the pT dependence of the data-
to-MC b-tagging scale factors  
uncertainties, affecting the shape 
of the Rbq

reco , the 3rd dimension). 
Reduced from 0.8 GeV in the 
preliminary result to 0.5 GeV, by 
simultaneous variations of the 
common systematics affecting 
the b-tagging calibration and the 
mtop analysis 
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! Dilepton: 
!   Main systematic uncertainties 

due to JES/bJES (no in-situ 
constraint), and MC modelling 
(ISR/FSR + Hadronisation) 
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!   The combination is 
performed with 
BLUE taking into 
account the signs 
of the induced mtop 
variations in the 
two channels under 
the same 
systematic effect. 
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!  v 
!   Size (and sign) of the systematic 

uncertainties in the two channels: 
! l+jets (1-dim) 
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!  v 
!   Size (and sign) of the systematic 

uncertainties in the two channels: 
! l+jets (1-dim) 
! l+jets (3-dim) 

!   Overall syst. reduction 
!   De-correlation of the observables 
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!  v 
!   Size (and sign) of the systematic 

uncertainties in the two channels: 
! l+jets (1-dim) 
! l+jets (3-dim) 

!   Overall syst. reduction 
!   De-correlation of the observables 

very significant gain 
In the combination 
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!   The new ATLAS top quark mass results in the l+jets and dilepton 
channels are: 

!   These supersede the preliminary results, and constitute an improvement in 
precision of 18% and 14% for the l+jets and dilepton channels, respectively. 

!   Their combination yields: 
 
!   Improving by 28% the precision of the most precise input measurement. 
!   It is more precise than the previous LHC combination (mtop

LHC = 173.29 ± 
0.95 GeV), which included the ATLAS conference note results, based on 
the same dataset (previous mtop

ATLAS = 172.65 ± 1.44 GeV). 

respectively. These e↵ects are found to be negligible compared to the total uncertainty of the combined
result. Consequently, no additional systematic uncertainty is assigned.

9. Conclusion

The top quark mass was measured via a three-dimensional template method in the tt̄ ! lepton+jets final
state, and using a one-dimensional template method in the tt̄ ! dilepton channel. Both analyses are
based on

p
s = 7 TeV proton–proton collision ATLAS data from the 2011 LHC run corresponding to

an integrated luminosity of 4.6 fb�1. In the `+jets analysis, mtop is determined together with a global jet
energy scale factor (JSF) and a residual b-to-light-jet energy scale factor (bJSF). The measured values
are:

m`+jets
top = 172.33 ± 0.75 (stat + JSF + bJSF) ± 1.02 (syst) GeV,
JSF = 1.019 ± 0.003 (stat) ± 0.027 (syst),

bJSF = 1.003 ± 0.008 (stat) ± 0.023 (syst),
mdil

top = 173.79 ± 0.54 (stat) ± 1.30 (syst) GeV.

These measurements are consistent with the ATLAS measurement in the fully hadronic decay chan-
nel [13], and supersede the previous result described in Ref. [8].

A combination of the tt̄ ! lepton+jets and tt̄ ! dilepton results is performed using the BLUE technique,
exploiting the full uncertainty breakdown, and taking into account the correlation of the measurements
for all sources of the systematic uncertainty. The result is:

mcomb
top = 172.99 ± 0.48 (stat) ± 0.78 (syst) GeV = 172.99 ± 0.91 GeV.

This corresponds to a gain in precision with respect to the more precise `+jets measurement of 28%. The
total uncertainty of the combination corresponds to 0.91 GeV and is currently dominated by systematic
uncertainties due to jet calibration and modelling of the tt̄ events.
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!   In view of the next LHC/Tevatron+LHC combination (see Benjamin’s talk) an 
improved treatment of the correlations for analyses from the same experiment could 
significantly improve our knowledge of mtop.  
!   Variations of the correlation assumption within the same experiment have proven to be important 

in the first mtop world combination.  
!   1-dim and 2-dim analyses are performed by all experiments, such that sizeable de-correlation 

effects might be present and could be exploited to improve the final mtop precision. 

Multiplicative factor f  [%]
0 20 40 60 80 100

 [M
eV

]
to

p
 m

Δ

-250

-200

-150

-100

-50

0

50

100

150

200

EXP
ρ ×f 

TEV
ρ ×f 

LHC
ρ ×f 

COL
ρ ×f 

ALL
ρ ×f 

ATLAS + CDF + CMS + D0 Preliminary

(a)

Multiplicative factor f  [%]
0 20 40 60 80 100

) [
M

eV
]

to
p

(m
σ 

Δ

-350

-300

-250

-200

-150

-100

-50

0

50

100

EXP
ρ ×f 

TEV
ρ ×f 

LHC
ρ ×f 

COL
ρ ×f 

ALL
ρ ×f 

ATLAS + CDF + CMS + D0 Preliminary

(b)

(s
td

JE
S)

= 
 5

0%
LH

C,
TE

V,
CO

L
ρ

(fl
av

ou
rJ

ES
)=

  5
0%

LH
C,

TE
V,

CO
L

ρ

(fl
av

ou
rJ

ES
)=

10
0%

LH
C,

TE
V,

CO
L

ρ

(b
JE

S)
=1

00
%

LH
C,

TE
V-

CM
S

ρ

(M
C)

= 
 5

0%
LH

C,
TE

V,
CO

L
ρ

(R
ad

)=
   

 0
%

CO
L

ρ

(R
ad

)=
10

0%
CO

L
ρ

(C
R)

 =
  5

0%
CO

L
ρ

(P
DF

)=
   

 0
%

CO
L

ρ

(P
DF

)=
10

0%
CO

L
ρ

= 
 5

0%
(D

et
M

od
,b

ta
g,

Le
pP

t)
LH

C,
TE

V,
CO

L
ρ

ad
d 

CM
S 

ha
dr

.
re

m
ov

e 
CD

F,
 D

0,
 A

TL
AS

 h
ad

r.
al

te
rn

at
ive

 C
M

S 
ca

t. 
(b

JE
S/

ha
dr

.)

 [M
eV

]
to

p
 m

Δ

-150
-100
-50

0
50

100
150

ATLAS + CDF + CMS + D0 Preliminary

(c)

(s
td

JE
S)

= 
 5

0%
LH

C,
TE

V,
CO

L
ρ

(fl
av

ou
rJ

ES
)=

  5
0%

LH
C,

TE
V,

CO
L

ρ

(fl
av

ou
rJ

ES
)=

10
0%

LH
C,

TE
V,

CO
L

ρ

(b
JE

S)
=1

00
%

LH
C,

TE
V-

CM
S

ρ

(M
C)

= 
 5

0%
LH

C,
TE

V,
CO

L
ρ

(R
ad

)=
   

 0
%

CO
L

ρ

(R
ad

)=
10

0%
CO

L
ρ

(C
R)

 =
  5

0%
CO

L
ρ

(P
DF

)=
   

 0
%

CO
L

ρ

(P
DF

)=
10

0%
CO

L
ρ

= 
 5

0%
(D

et
M

od
,b

ta
g,

Le
pP

t)
LH

C,
TE

V,
CO

L
ρ

ad
d 

CM
S 

ha
dr

.
re

m
ov

e 
CD

F,
 D

0,
 A

TL
AS

 h
ad

r.
al

te
rn

at
ive

 C
M

S 
ca

t. 
(b

JE
S/

ha
dr

.)

) [
M

eV
]

to
p

(m
σ 

Δ

-150
-100
-50

0
50

100
150

ATLAS + CDF + CMS + D0 Preliminary

(d)

Figure 3: Variation of the combined mtop result (a,c) and its total uncertainty (b,d) as a function of variations in
the correlation assumptions. (a,b) ⇢EXP, ⇢LHC, ⇢TEV and ⇢COL are varied simultaneously using a multiplicative
factor f in the range [0,1] (open light blue dots). Separate variations of each correlation coe�cient in the
same range, are reported by the blue (filled dots), orange (filled triangles), red (filled squares) and the grey
(open triangles) curve, respectively. (c,d) Stability of the world combination under variations of the default
assumptions on the correlation for selected uncertainty sources. The sensitivity of the combination to di↵erent
scenarios concerning the treatment of the hadronisation systematics is also shown. See text for details.
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Appendix

A. Jet energy scale uncertainty: detailed components

The relative JES uncertainty varies from about 1% to 3% depending on jet properties as given in Ref. [58].
The total JES uncertainty is provided together with its 21 sub-components in Table 4. Their separate
e↵ects on the fitted top quark mass are summed in quadrature to determine the total jet energy scale
uncertainty given in Table 3. For further details about each component, see Ref. [58].

tt̄ ! lepton+jets tt̄ ! dilepton Combination
�m`+jets

top [GeV] �JSF �bJSF �mdil
top [GeV] �mcomb

top [GeV] ⇢

Statistical (total) 0.18 ± 0.04 0.003 0.001 0.16 ± 0.03 0.11 �0.25
– Statistical NP1 �0.17 ± 0.02 +0.002 +0.001 +0.01 ± 0.02 0.09 �1.00
– Statistical NP2 +0.02 ± 0.00 +0.001 �0.000 +0.05 ± 0.00 0.03 +1.00
– Statistical NP3 �0.01 ± 0.02 +0.001 +0.001 +0.12 ± 0.02 0.05 �1.00
– ⌘ inter-calibration (stat.) �0.07 ± 0.02 +0.001 +0.001 +0.10 ± 0.02 0.01 �1.00
Modelling (total) 0.31 ± 0.06 0.009 0.002 0.52 ± 0.04 0.26 �0.18
– Modelling NP1 �0.30 ± 0.03 +0.006 +0.001 +0.22 ± 0.02 0.07 �1.00
– Modelling NP2 +0.03 ± 0.02 +0.002 �0.000 +0.14 ± 0.02 0.08 +1.00
– Modelling NP3 �0.01 ± 0.02 �0.002 �0.000 �0.15 ± 0.02 0.07 +1.00
– Modelling NP4 �0.01 ± 0.00 +0.000 +0.000 +0.02 ± 0.00 0.00 �1.00
– ⌘ inter-calibration (model) +0.07 ± 0.04 +0.007 �0.001 +0.43 ± 0.03 0.23 +1.00
Detector (total) 0.05 ± 0.03 0.007 0.001 0.45 ± 0.04 0.20 �0.19
– Detector NP1 �0.01 ± 0.03 +0.007 +0.001 +0.45 ± 0.02 0.20 �1.00
– Detector NP2 �0.05 ± 0.00 +0.000 +0.001 +0.03 ± 0.00 0.02 �1.00
Mixed (total) 0.02 ± 0.02 0.001 0.001 +0.03 ± 0.02 0.01 �0.80
– Mixed NP1 �0.02 ± 0.00 +0.000 +0.001 +0.02 ± 0.00 0.00 �1.00
– Mixed NP2 +0.00 ± 0.02 +0.001 �0.000 +0.02 ± 0.02 0.01 +1.00
Single particle high-pT +0.00 ± 0.00 +0.000 �0.000 +0.00 ± 0.00 0.00 +1.00
Relative non-closure MC +0.00 ± 0.02 +0.001 �0.000 +0.03 ± 0.02 0.02 +1.00
Pile-up (total) 0.15 ± 0.04 0.001 0.002 0.04 ± 0.03 0.09 +0.03
– Pile-up: O↵set(µ) �0.11 ± 0.02 �0.001 +0.001 �0.02 ± 0.02 0.07 +1.00
– Pile-up: O↵set(nvtx) �0.10 ± 0.04 �0.000 +0.001 +0.03 ± 0.03 0.04 �1.00
Flavour (total) 0.36 ± 0.04 0.012 0.008 0.03 ± 0.03 0.20 �0.17
– Flavour Composition �0.24 ± 0.02 +0.006 �0.002 �0.02 ± 0.02 0.14 +1.00
– Flavour Response �0.28 ± 0.03 +0.011 �0.008 +0.03 ± 0.02 0.14 �1.00
Close-by jets �0.22 ± 0.04 +0.005 +0.002 +0.25 ± 0.03 0.01 �1.00
b-Jet energy scale +0.06 ± 0.03 +0.000 +0.010 +0.68 ± 0.02 0.34 +1.00
Total (without bJES) 0.58 ± 0.11 0.018 0.009 0.75 ± 0.08 0.41 �0.23

Table 4: The individual components of the JES uncertainty according to Ref. [58], together with the corresponding
uncertainties on m`+jets

top , JSF, bJSF, mdil
top, and mcomb

top . Some components listed are calculated as the sum in quadrature
of several sub-components. The corresponding measurement correlations per group described in Sect. 8 are also
reported.
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CDF

l+jets 1.00
di-l 0.49 1.00
all jets 0.28 0.25 1.00
Emiss

T 0.31 0.27 0.17 1.00

D0 l+jets 0.29 0.09 0.16 0.18 1.00
di-l 0.15 0.07 0.10 0.11 0.38 1.00

ATLAS l+jets 0.17 0.07 0.10 0.12 0.17 0.11 1.00
di-l 0.30 0.12 0.17 0.19 0.24 0.15 0.64 1.00

CMS
l+jets 0.23 0.12 0.15 0.16 0.21 0.16 0.24 0.34 1.00
di-l 0.09 0.05 0.05 0.08 0.08 0.07 0.16 0.24 0.64 1.00
all jets 0.15 0.06 0.09 0.10 0.13 0.08 0.15 0.23 0.57 0.75 1.00

Table 5: Correlations among the eleven input measurements. The elements in the table are labelled according
to the experiment and the tt̄ final state.

Measurements BLUE comb. IIW MIW
coe↵. [%] [%] [%]

CDF

l+jets 34.6 46.6 16.1
di-l �4.2 4.3 3.0
all jets 5.5 14.4 1.9
Emiss

T 6.3 16.9 2.1

D0 l+jets 10.3 25.8 3.2
di-l 0.3 7.5 0.0

ATLAS l+jets 15.8 24.2 6.1
di-l �7.1 21.9 1.2

CMS
l+jets 27.7 51.3 7.6
di-l 3.1 25.1 0.1
all jets 7.5 29.2 0.8

Correlations (IIWcorr) — �167.3 —

Table 6: Evaluation of the impact of the individual measurements on the combined mtop. The values of the
BLUE combination coe�cients, the intrinsic information weights IIWi, and the marginal information weights
MIWi are given. The intrinsic information weight IIWcorr of correlations is also shown on a separate row [99].

MIWi =
I n meas � In�1 meas.: all but i

In meas

can also be used to quantify the information that an individual measurement brings in a combination. MIWi
quantifies the additional information brought by the ith-measurement when added to a combination that includes
the other n � 1 inputs.

The intrinsic and marginal information weights, for each individual input measurement, and the intrin-
sic information weight of the correlations, are listed in Table 6. For comparison, the corresponding BLUE
combination coe�cients are also reported. The intrinsic information weight carried by the ensemble of the cor-
relations among measurements, IIWcorr, is large in comparison to the contribution of the individual mtop inputs
(IIWi). It is therefore important to monitor the stability of the result under variations of the correlation assump-
tions (see Section 7). While the exact ranking of the input mtop measurements varies depending on the figure
of merit adopted (BLUE combination coe�cient, IIWi, or MIWi), Table 6 shows that the current combination
result is mainly driven by the mtop results in the tt̄ ! lepton+jets decay channel.
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