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Introduction

This seminar talk will present the two latest measurements of
the top quark mass by the CMS collaborations.

”A profiled likelihood approach to measure the top quark mass
in the lepton+jets channel at

√
s = 13 TeV”

CMS-PAS-TOP-20-008

”Measurement of the top quark pole mass using t̄t+ jet events
in the dilepton final state at

√
s = 13 TeV”

CMS-PAS-TOP-21-008
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-20-008/index.html
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The top quark

I Heaviest fundamental particle observed

I Life time smaller than hadronization time, so bare quark
properties can be measured

I Loops contribute to the Higgs boson and W boson mass

I Top quark mass (mt) is a prominent input for SM consistency
checks
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Top quark production

At the
√
s = 13 TeV proton-proton collisions of the LHC

top quark-antiquark pairs are produced mainly from
gluon-gluon fusion.
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Top quark decay

Top quarks decay in 99.8% into a bottom quark and a
W boson (in leading order).

Their decay is categorized by the subsequent decay of the
W boson.

The quarks subsequently decay into showers of hadronic
particles.
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CMS detector

I track electromagnetic
charged particles

I collect all energy around
the collision point

I use combination of
sub-systems for the
identification of particles

I measure energy and
momenta at high precision
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Top quark mass definitions
Direct measurement:

I rely on parton shower simulation
I build templates that dependent on the top quark mass (mt ) parameter in

simulation
I yield small uncertainties
I relation to a theoretically well defined mass has an uncertainty of O(0.1–1 GeV)

theoretical mass of the top quark depends on the renormalization

scheme, choice is the pole mass mpole
t

i

6 p −m0
⇒

i

6 p − m0 (Λ)︸ ︷︷ ︸
’bare’ mass

− δm0 (Λ)︸ ︷︷ ︸
divergent

−Σ′m0 (Λ)︸ ︷︷ ︸
finite

:=
i

6 p −mpole

I extracted via differential cross sections
I non-perturbative corrections must be added
I unfolding procedure yield typically bigger uncertainty than direct measurement
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Direct mass measurements
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 [GeV]topm

ATLAS+CMS Preliminary  = 7-13 TeVs summary, topm

* Preliminary

WGtopLHC
March 2022

World comb. (Mar 2014) [2]
stat
total uncertainty

total  stat

 syst)± total (stat ± topm        Ref.s
WGtopLHCLHC comb. (Sep 2013) 7 TeV  [1] 0.88)± 0.95 (0.35 ±173.29 

World comb. (Mar 2014) 1.96-7 TeV  [2] 0.67)± 0.76 (0.36 ±173.34 

ATLAS, l+jets 7 TeV  [3] 1.02)± 1.27 (0.75 ±172.33 

ATLAS, dilepton 7 TeV  [3] 1.30)± 1.41 (0.54 ±173.79 

ATLAS, all jets 7 TeV  [4] 1.2)± 1.8 (1.4 ±175.1 

ATLAS, single top 8 TeV  [5] 2.0)± 2.1 (0.7 ±172.2 

ATLAS, dilepton 8 TeV  [6] 0.74)± 0.85 (0.41 ±172.99 

ATLAS, all jets 8 TeV  [7] 1.01)± 1.15 (0.55 ±173.72 

ATLAS, l+jets 8 TeV  [8] 0.82)± 0.91 (0.39 ±172.08 

ATLAS comb. (Oct 2018) 7+8 TeV  [8] 0.41)± 0.48 (0.25 ±172.69 

ATLAS, leptonic invariant mass (*) 13 TeV  [9] 0.67)± 0.78 (0.40 ±174.48 

CMS, l+jets 7 TeV  [10] 0.97)± 1.06 (0.43 ±173.49 

CMS, dilepton 7 TeV  [11] 1.46)± 1.52 (0.43 ±172.50 

CMS, all jets 7 TeV  [12] 1.23)± 1.41 (0.69 ±173.49 

CMS, l+jets 8 TeV  [13] 0.48)± 0.51 (0.16 ±172.35 

CMS, dilepton 8 TeV  [13] 1.22)± 1.23 (0.19 ±172.82 

CMS, all jets 8 TeV  [13] 0.59)± 0.64 (0.25 ±172.32 

CMS, single top 8 TeV  [14] 0.95)± 1.22 (0.77 ±172.95 

CMS comb. (Sep 2015) 7+8 TeV  [13] 0.47)± 0.48 (0.13 ±172.44 

CMS, l+jets 13 TeV  [15] 0.62)± 0.63 (0.08 ±172.25 

CMS, dilepton 13 TeV  [16] 0.69)± 0.70 (0.14 ±172.33 

CMS, all jets 13 TeV  [17] 0.70)± 0.73 (0.20 ±172.34 

CMS, single top 13 TeV  [18] 0.70)± 0.77 (0.32 ±172.13 

CMS, boosted jet mass 13 TeV  [19] 2.4)± 2.5 (0.4 ±172.6 

[1] ATLAS-CONF-2013-102
[2] arXiv:1403.4427
[3] EPJC 75 (2015) 330
[4] EPJC 75 (2015) 158
[5] ATLAS-CONF-2014-055
[6] PLB 761 (2016) 350
[7] JHEP 09 (2017) 118

[8] EPJC 79 (2019) 290
[9] ATLAS-CONF-2019-046
[10] JHEP 12 (2012) 105
[11] EPJC 72 (2012) 2202
[12] EPJC 74 (2014) 2758
[13] PRD 93 (2016) 072004
[14] EPJC 77 (2017) 354

[15] EPJC 78 (2018) 891

[16] EPJC 79 (2019) 368
[17] EPJC 79 (2019) 313

[18] JHEP 12 (2021) 161

[19] PRL 124 (2020) 202001

→

among the most
precise measure-
ments at the LHC

the most precise
mt measurement
uses the
t̄t→ `+ jets
channel

so far not surpassed
with 13 TeV data
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Pole mass measurements
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total   stat
 theo)± syst ± tot (stat ± topm Ref.

) n-differential, NLOt(tσ

+1j) differential, NLOt(tσ

) inclusive, NNLO+NNLLt(tσ
ATLAS, 7+8 TeV [1]-2.6

+2.5172.9  

CMS, 7+8 TeV [2]-1.8
+1.7173.8  

CMS, 13 TeV [3] )-1.5
+1.2 1.5  ± (0.1 -2.1

+1.9169.9  

ATLAS, 13 TeV [4]-2.1
+2.0173.1  

ATLAS, 7 TeV [5])-0.5
+1.0 1.4  ± (1.5 -2.1

+2.3173.7  

CMS, 8 TeV [6])-1.6
+3.6  -3.1

+2.5 (1.1  -3.7
+4.5169.9  

ATLAS, 8 TeV [7])-0.3
+0.7 0.9  ± (0.4 -1.0

+1.2171.1  

ATLAS, n=1, 8 TeV [8] 1.2)± 0.8 ± 1.6 (0.9 ±173.2 

CMS, n=3, 13 TeV [9] 0.8±170.5 

[1] EPJC 74 (2014) 3109
[2] JHEP 08 (2016) 029

[3] EPJC 79 (2019) 368

[4] EPJC 80 (2020) 528

[5] JHEP 10 (2015) 121

[6] CMS-PAS-TOP-13-006

[7] JHEP 11 (2019) 150

[8] EPJC 77 (2017) 804

[9] EPJC 80 (2020) 658

[10] PRD 93 (2016) 072004

[11] EPJC 79 (2019) 290

→

Improved a lot through more data and better methods for
√

s = 13 TeV.
The t̄t+ jet approach as performed by ATLAS for 7 and 8 TeV looks promising for a
precise measurement.
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Analyses structure

Structure of the new measurements:

Direct mass measurement:

Event
selection

Kinematic fit of
the full event

Parameterize
observables

Maximum likelihood (ML)
fit including

nuisance parameters

mMC
t

Pole mass measurement:

Event
selection

Kinematic reconstruction
of ρ via

multivariate analysis
techniques (MVA)

Event classification
via MVA

ML unfolding
including nuisance

parameters

dσt̄t+ jet

dρ
χ2 minimization

of PDF set

mpole
t
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New direct mass measurement
tt̄ → `+ jets channel was used in the most precise
mt measurement (PRD 93, 0720)
Useful channel for precision measurements due to
I branching ratio
I easy to trigger
I only one ν

The last analysis on data with
√
s = 13 TeV (EPJC-78-891) could not

surpass it with the same analysis approach.

This new measurement expects a more accurate uncertainty than
the prior analyses due to
I CP5 UE tune
I More events in simulation variation samples
I Use more observables
I Include all sources of uncertainty as nuisance parameters in

the likelihood

April 5, 2022 Christoph Garbers 11



Analysis structure of the direct mass measurement

Event
selection

Kinematic fit of
the full event

Parameterize
observables

Maximum likelihood (ML)
fit including

nuisance parameters

mMC
t
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Event selection

I 36 fb−1 of
√

s =13TeV pp-collision
data recorded by CMS in 2016

I trigger on single isolated muons
and electrons

I anti-kR=0.4
t jets with

pT > 30 GeV, |η| < 2.4

I at least two b-tagged jets via
DeepJet (WP: 1% mis-tag)

April 5, 2022 Christoph Garbers 13



Kinematic reconstruction
Fit the full event kinematics to a t̄t hypothesis.
Inputs: pT and angles of the jets and lepton and missing pT

Constraints: Isame invariant mass of both top quark candidates
Imfit

W = 80.4 GeV IpT balance

Use goodness-of-fit Pgof = exp(−1
2χ

2) to assign jets to parton
candidates
Pgof ≥ 0.2 selection reduces background fraction to 5% and
increases correct jet-parton assignments
invariant mass before kin. fit (mreco

t )
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invar. mass after the kin. fit and Pgof ≥ 0.2 sel (mfit
t )
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Observables

use Pgof ≥ 0.2 selection, ”fit” denotes the kinematic after the kin. fit, ”reco”:
kinematic before the kin. fit

Imfit
t main observable

Imreco
W reduces jet energy correction (JEC) uncertainties
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Observables

Imreco
l ,b |Pgof<0.2 additional information on mt not used in prior

analyses

new observable mreco
l,b =

√(
Preco

lepton + Preco
b

)2
,inspired by tt̄ → di-lepton, but different jet-parton

assignment

de-correlate mreco
l,b from mfit

t as mreco
l,b /mfit

t

Imreco
l ,b /mfit

t

IR reco
b,q =

preco
Tb1

+preco
Tb2

preco
Tq1

+preco
Tq2

reduces flavor dependent JEC uncertainties
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Maximum likelihood

A negative log-likelihood is minimized to extract mt .

Use custom implementation to include analytic parameterizations
of observable distributions.

The mfit
t distribution is parameterized with a Voigt profile (convolution

of Gauss and Breit-Wigner profiles) plus Chebychev polynominals.
For each of the other observables eight bins of equal integral are
used. The parameterized distributions are used normalized.

Each variable is parameterized linear in mt , the nuisance
parameters are implemented factorized approach.

αk (mt , ~θ) =
(
α0

k + s0
k (mt − 172.5 GeV)

)∏
l

(
1 + s l

kθl

)
The αk are the free variables of the observable parameterization. Include all
uncertainty sources l as nuisance parameters θl in this parameterisation with slopes s l

k

that are derived from simulation. The default simulation corresponds to ~θ = ~0. The
nuisance parameters are Gaussian constrained
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Post-fit distributions
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Result and impacts

mMC
t = 171.77± 0.38 GeV, this includes σstat = 0.04 GeV

 (13 TeV)-136 fbCMS    Preliminary
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Comparison to prior mt measurements

165 170 175 180 185
 [GeV]topm

ATLAS+CMS Preliminary  = 7-13 TeVs summary, topm

* Preliminary

WGtopLHC
March 2022

World comb. (Mar 2014) [2]
stat
total uncertainty

total  stat

 syst)± total (stat ± topm        Ref.s
WGtopLHCLHC comb. (Sep 2013) 7 TeV  [1] 0.88)± 0.95 (0.35 ±173.29 

World comb. (Mar 2014) 1.96-7 TeV  [2] 0.67)± 0.76 (0.36 ±173.34 

ATLAS, l+jets 7 TeV  [3] 1.02)± 1.27 (0.75 ±172.33 

ATLAS, dilepton 7 TeV  [3] 1.30)± 1.41 (0.54 ±173.79 

ATLAS, all jets 7 TeV  [4] 1.2)± 1.8 (1.4 ±175.1 

ATLAS, single top 8 TeV  [5] 2.0)± 2.1 (0.7 ±172.2 

ATLAS, dilepton 8 TeV  [6] 0.74)± 0.85 (0.41 ±172.99 

ATLAS, all jets 8 TeV  [7] 1.01)± 1.15 (0.55 ±173.72 

ATLAS, l+jets 8 TeV  [8] 0.82)± 0.91 (0.39 ±172.08 

ATLAS comb. (Oct 2018) 7+8 TeV  [8] 0.41)± 0.48 (0.25 ±172.69 

ATLAS, leptonic invariant mass (*) 13 TeV  [9] 0.67)± 0.78 (0.40 ±174.48 

CMS, l+jets 7 TeV  [10] 0.97)± 1.06 (0.43 ±173.49 

CMS, dilepton 7 TeV  [11] 1.46)± 1.52 (0.43 ±172.50 

CMS, all jets 7 TeV  [12] 1.23)± 1.41 (0.69 ±173.49 

CMS, l+jets 8 TeV  [13] 0.48)± 0.51 (0.16 ±172.35 

CMS, dilepton 8 TeV  [13] 1.22)± 1.23 (0.19 ±172.82 

CMS, all jets 8 TeV  [13] 0.59)± 0.64 (0.25 ±172.32 

CMS, single top 8 TeV  [14] 0.95)± 1.22 (0.77 ±172.95 

CMS comb. (Sep 2015) 7+8 TeV  [13] 0.47)± 0.48 (0.13 ±172.44 

CMS, l+jets 13 TeV  [15] 0.62)± 0.63 (0.08 ±172.25 

CMS, dilepton 13 TeV  [16] 0.69)± 0.70 (0.14 ±172.33 

CMS, all jets 13 TeV  [17] 0.70)± 0.73 (0.20 ±172.34 

CMS, single top 13 TeV  [18] 0.70)± 0.77 (0.32 ±172.13 

CMS, boosted jet mass 13 TeV  [19] 2.4)± 2.5 (0.4 ±172.6 

[1] ATLAS-CONF-2013-102
[2] arXiv:1403.4427
[3] EPJC 75 (2015) 330
[4] EPJC 75 (2015) 158
[5] ATLAS-CONF-2014-055
[6] PLB 761 (2016) 350
[7] JHEP 09 (2017) 118

[8] EPJC 79 (2019) 290
[9] ATLAS-CONF-2019-046
[10] JHEP 12 (2012) 105
[11] EPJC 72 (2012) 2202
[12] EPJC 74 (2014) 2758
[13] PRD 93 (2016) 072004
[14] EPJC 77 (2017) 354

[15] EPJC 78 (2018) 891

[16] EPJC 79 (2019) 368
[17] EPJC 79 (2019) 313

[18] JHEP 12 (2021) 161

[19] PRL 124 (2020) 202001

The new result mt = 171.77± 0.38 GeV is compatible with
the prior `+jets measurements.
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Summary of the direct mass measurement
IInclusion of nuisances parameters in the fit helps to hone in on systematic
uncertainties on the top quark mass.

IIncluding mreco
`b for events formerly excluded by the Pgof cut, mreco

`b /mfit
t and Rreco

bq

decreases the uncertainty in the direct measurement by additional 150 MeV

The final result is:

mMC
t = 171.77± 0.38 GeV (

σmt
mt

= ±0.22%)

This includes σstat = 0.04 GeV and σcalibration = 0.03 GeV
IIts biggest uncertainty source is JEC flavor bottom as in prior analyses.
IThe limit from simulation statistic of variation samples still considerable.

This result surpasses the prior measurement on the same data by
0.25 GeV and is the most precise top quark mass measurement by
0.12 GeV.
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Pole mass measurement

t̄t→ ``bb̄ + 1 add. jet channel
The additional jet increases the sensitivity.

Measure norm. diff. t̄t+ jet cross section as a function of the ρ
ρ = 2m0

mt̄t+ jet
,m0 = 170 GeV

Iused before by ATLAS (20.2 fb−1@8 TeV) JHEP11(2019)150

Ifirst measurement with this approach in this channel, at 13 TeV,
and with CMS data

Iuse multivariate analysis techniques (MVA) to improve ρ
reconstruction and event categorization

Iinclude dependencies on systematic uncertainty sources as
nuisance parameters in the likelihood unfolding
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Analysis structure of the pole mass measurement

Event
selection

Kinematic reconstruction
of ρ via

multivariate analysis
techniques (MVA)

Event classification
via MVA

ML unfolding
including nuisance

parameters

dσt̄t+ jet

dρ
χ2 minimization

of PDF set

mpole
t
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Event selection
I 36 fb−1 of

√
s =13TeV pp-collision data recorded by CMS in

2016

I trigger on single isolated muons and electrons, and on
di-leptons anti-kR=0.4

t jets with pT > 30 GeV, |η| < 2.4

I use DeepCSV b-tagging (WP: 10% mis-tag), additional b-jet
energy regression
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Kinematic reconstruction
ρgen is reconstructed via MVA regression.
The most import inputs of the network are:

ILoose kinematic reconstruction:
Isolve only t̄t system without mt constraint, Imreco

`b < 180 GeV,

Im(W+W−) ≥ 2 · 80.4 GeV, Im(νν̄) ≥ 0 GeV

IFull kinematic reconstruction:
Isolve top and anti-top decays individually, Itotal pT conservation,

Imfit
W = 80.4 GeV, Imfit

t = 172.5 GeV

Further inputs are:
IpT of the subleading lepton
IMET
Iinvariant masses of different
lepton and jet combinations
The regression improves the res-
olution of ρ.
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Classification
Use MVA to classify events into t̄t +1jet, t̄t +0jet and DY+jets.
(De-correlate from ρ via Unsupervised Domain Adaptation by Backpropagation)

The MVA inputs are:
I pT of the additional jet from the full kin. reco., the hardest and third hardest

jets, the dilepton system and the leading lepton
I invariant masses of the dilepton system, the leading lepton,the subleading lepton
I MET and the number of reconstructed jets

The signal responses RNN = p(t̄t+ jet )
p(t̄t+ jet )+p(t̄t+ 0 jet ) is used as

observable in the main unfolding categories.

2

4

6

8

10

12

14

16

18

20

22

310×

N
um

be
r 

of
 E

ve
nt

s

Data (ll)
 [0.45,0.7]ρ+jet tt
 [0.3,0.45]ρ+jet tt

+0jettt
DY+jets

 [0,0.3]ρ+jet tt
]∞ [0.7,ρ+jet tt

singletop
 (not dileptonic)tt

other
Syst. uncertainty

 0≥ b jetN

 > 2jetN

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

+jet)tp(t

0.5

1

1.5

D
at

a/
P

re
d.

Stat. uncertainty (MC)

 (13 TeV)-136.3 fb

Preliminary CMS

 (13 TeV)-136.3 fb

10

20

30

40

50

60

70

80
310×

N
um

be
r 

of
 E

ve
nt

s

Data (ll)
 [0.45,0.7]ρ+jet tt
 [0.3,0.45]ρ+jet tt

+0jettt
DY+jets

 [0,0.3]ρ+jet tt
]∞ [0.7,ρ+jet tt

singletop
 (not dileptonic)tt

other
Syst. uncertainty

 0≥ b jetN

 > 2jetN

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

)tp(t

0.5

1

1.5

D
at

a/
P

re
d.

Stat. uncertainty (MC)

 (13 TeV)-136.3 fb

Preliminary CMS

 (13 TeV)-136.3 fb

April 5, 2022 Christoph Garbers 26



Maximum likelihood unfolding

Use maximum likelihood unfolding to get the signal strength

rk =
σk

t̄t+ jet

σk
t̄t+ jet

(MC)
for σk

t̄t+ jet =
∫ ρk

high

ρk
low

dσt̄t+ jet

dρ
dρ.

rk is the signal strength in different bins k of the ρ distribution. ρk
high/low

denotes the

high/low edge of this bins

IAll uncertainty source are included as nuisance parameters in the
likelihood.
IUncertainties from simulation statistic are considered with
dedicated nuisances a-la Barlow-Beeston-lite for all bins and
processes.
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Categories for ML unfolding

Categories for the ML unfolding independent for the different
lepton channels.

The ρ bins are chosen for purity and stability.
reconstructed ρ no reco. ρ

Njet = 3
Njet ≤ 1 Njet = 2

ρ < 0.3 0.3 < ρ < 0.7 0.45 < ρ < 0.7 ρ > 0.7

Nb jet = 1 RNN RNN RNN RNN pT
1st jet pT

2nd jet

Nb jet ≥ 2 RNN RNN RNN RNN - mmin
`b

RNN = p(t̄t+ jet )
p(t̄t+ jet )+p(t̄t+ 0 jet )

is taken from the MVA event classification

INb jet = 1, Njet < 3 categories help to constrain the background
and syst. uncertainty
INb jet ≥ 1, Njet = 2 category constraints mMC

t
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Post-fit distribution

For the same-flavor lepton combinations only the number of events
in the category is used.
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Signal strengths and impacts

2− 1− 0 1 2
θΔ)/0θ-θ(

JES PileUpDataMC
trigger efficiency ee

ME renormalization scale single top
JES SinglePionECAL

semi-leptonic B branching ratio
>1 bin 2b jet>2 N

jet
>0.7 NρBarlow-Beeston ee 

color reconnection QCD-inspired
|<1.93ηJER |

JES difference between dijet and Z+jet
single top normalization

=1 bin 1b jet>2 N
jet

>0.7 NρBarlow-Beeston ee 
|<2.4η resolution 1.3<|

T
JES jet p

muon identification statistical component

=1 bin 1b jet>2 N
jet

<0.3 Nρ µµBarlow-Beeston 
muon identification systematic component

JES Pythia/Herwig diff. in fragmentation and UE

=1
b jet

DY+jets normalization N
tparton shower ISR scale t

>1
b jet

DY+jets normalization N
muon isolation systematic component

L1 trigger prefiring
tparton shower FSR scale t

jet pileup identification mistag rate
µtrigger efficiency e

 reweighting
T

top quark p
  - 172.5 GeVMC

tm
luminosity

electron identification
+0jettt

+0 jet normalization rtt
JES Pythia/Herwig gluon response

0.030−

0.029+0.954
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1rΔ
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2rΔ
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3rΔ

0.03−
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4rΔ

Fit constraint (obs.)  Impact (obs.)σ+1  Impact (obs.)σ-1

Fit constraint (exp.)  Impact (exp.)σ+1  Impact (exp.)σ-1

CMS Preliminary
0.06−
0.07+ = 0.954r

rk =
σk

t̄t+ jet

σk
t̄t+ jet

(MC)
, k ∈ ρ-bins, final uncertainties will be reduced by normalization that

take the full correlations into account
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Result of the pole mass measurement
mpole

t is extracted by a χ2 fit of different PDF sets to 1
σt̄t+ jet

· dσt̄t+ jet

dρ

from ABMP16NLO:

mpole
t = 172.94± 1.27(fit+PDF+extr)±0.51

0.43 (scale) GeV
from CT18NLO:

mpole
t = 172.16± 1.35(fit+PDF+extr)±0.50

0.40 (scale) GeV

Using normalized
dσt̄t+ jet

dρ
reduces some systematic
uncertainties.

This is the first
mt measurement using the
new NLO theory
prediction with HT/2 as
dynamical scale.
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Comparison to former mt measurements

155 160 165 170 175 180 185 190
 [GeV]topm

ATLAS+CMS Preliminary  from cross-section measurementstopm
WGtopLHC December 2021

 from top quark decaytopm

ATLAS, 7+8 TeV comb. [11]
CMS, 7+8 TeV comb. [10]

total   stat
 theo)± syst ± tot (stat ± topm Ref.

) n-differential, NLOt(tσ

+1j) differential, NLOt(tσ

) inclusive, NNLO+NNLLt(tσ
ATLAS, 7+8 TeV [1]-2.6

+2.5172.9  

CMS, 7+8 TeV [2]-1.8
+1.7173.8  

CMS, 13 TeV [3] )-1.5
+1.2 1.5  ± (0.1 -2.1

+1.9169.9  

ATLAS, 13 TeV [4]-2.1
+2.0173.1  

ATLAS, 7 TeV [5])-0.5
+1.0 1.4  ± (1.5 -2.1

+2.3173.7  

CMS, 8 TeV [6])-1.6
+3.6  -3.1

+2.5 (1.1  -3.7
+4.5169.9  

ATLAS, 8 TeV [7])-0.3
+0.7 0.9  ± (0.4 -1.0

+1.2171.1  

ATLAS, n=1, 8 TeV [8] 1.2)± 0.8 ± 1.6 (0.9 ±173.2 

CMS, n=3, 13 TeV [9] 0.8±170.5 
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The new result mt = 172.9± 1.4 GeV is compatible with most
former measurements.
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Summary of the pole mass measurement

The additional jet and the highest ρ bin yield a high sensitivity in
mt .

The top quark pole mass was measured the first time in
t̄t+ jet events from the CMS experiment at

√
s = 13 TeV resulting

in

mpole
t = 172.94+1.37

−1.34 GeV (
σmt
mt

= ±0.8%)

Inovel ABMP16NLO PDF set with dynamic scale
Inew MVA methods for observable reconstruction and event
classification to maximize its sensitivity
Iincludes uncertainties as nuisance parameters in the unfolding.
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Summary

The two presented top quark mass measurements extract the
mass of the top quark for different mass definition with
different leading uncertainties.

Both have a phenomenal precision in their respective category.

mpole
t = 172.94+1.37

−1.34 GeV

mMC
t = 171.77± 0.38 GeV

Thank you for your attention!
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