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Differential t̄t: event selection
JHEP 08 (2024) 182 �, CMS-PAS-TOP-24-001 �
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Differential t̄t: lepton+jets results
JHEP 08 (2024) 182 �
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Differential t̄t: dilepton results
CMS-PAS-TOP-24-001 �
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t̄t in heavy-ion collisions: pPb analysis
arXiv:2405.05078 �
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t̄t in heavy-ion collisions: pp@5.02 TeV analysis
CMS-PAS-TOP-23-005 �
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t̄t in heavy-ion collisions: results
arXiv:2405.05078 �, CMS-PAS-TOP-23-005 �
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Entanglement in t̄t: introduction
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Entanglement in t̄t: analysis strategy
Nature 633 (2024) 542 �, arXiv:2406.03976 �, arXiv:2409.11067 �
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Entanglement in t̄t: results
arXiv:2409.11067 �

Nature 633 (2024) 542 �, arXiv:2406.03976 �,
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Bonus slide: Pseudoscalar resonance at t̄t threshold?
CMS-PAS-HIG-22-013 �
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Bonus slide: Pseudoscalar resonance at t̄t threshold?
CMS-PAS-HIG-22-013 �

138 fb 1, Run 2 (13 TeV)CMSPreliminary ,  4j
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t̄t + heavy flavour: analysis strategy
arXiv:2407.13473 �, arXiv:2409.11305 �

t̄t + b: =1e, =1µ, ≥2j, ≥2b
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t̄t + heavy flavour: inclusive results
arXiv:2407.13473 �, arXiv:2409.11305 �
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t̄t + heavy flavour: differential t̄t + b results
arXiv:2407.13473 �
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Single-top tW at 13 TeV
arXiv:2407.15594 �
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Single-top tW at 13.6 TeV
arXiv:2409.06444 �
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Single-top tW: results
arXiv:2407.15594 �; arXiv:2409.06444 �

Inclusive: 13 TeV 13.6 TeV
measured: 75± 15 pb 82± 11 pb

SM: 79± 3 pb 88± 3 pb
Differential:
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Top quark(s) + vector boson(s): t̄tZ + tWZ + tZq
CMS-PAS-TOP-23-004 �

main event selection: =3`, 1 OSSF on-Z, ≥2j, ≥1b; split by multiclass DNN
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Top quark(s) + vector boson(s): t̄tγ
arXiv:2403.09452 �

=1γ, =1`, ≥4j,≥1b; split by multiclass NN =1γ, =2`, ≥2j, ≥1b
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Top quark(s) + vector boson(s): Results
CMS-PAS-TOP-23-004 �; arXiv:2403.09452 �

Inclusive: t̄tZ + tWZ: 1140± 64 fb tZq: 810± 92 fb t̄tγ prod.: 322± 16 fb
SM: 840± 100 fb SM: 820± 50 fb SM: 299± 30 fb
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Summary
exciting top quark physics programme
at the LHC

using all energies and collision systems
covering wide range of top quark
production processes

several recent ATLAS & CMS
highlights shown today
many more topics omitted, e.g.:

precision measurements of mass and
other properties
EFT interpretations
new-physics signatures with top quarks

many more results with new Run-3 data
in preparation
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ATLAS references
Observation of quantum entanglement in top-quark pairs using the ATLAS detector, Nature 633 (2024) 542 �

Measurement of differential cross-sections in t̄t and t̄t+jets production in the lepton+jets final state in pp
collisions at

√
s = 13 TeV using 140 fb–1 of ATLAS data, JHEP 08 (2024) 182 �

Measurements of inclusive and differential cross-sections of t̄tγ production in pp collisions at
√

s = 13 TeV
with the ATLAS detector, arXiv:2403.09452 �, submitted to JHEP
Observation of t̄t production in the lepton+jets and dilepton channels in p+Pb collisions at √sNN = 8.16 TeV
with the ATLAS detector, arXiv:2405.05078 �, submitted to JHEP
Measurement of t̄t production in association with additional b-jets in the eµ final state in proton-proton
collisions at

√
s = 13 TeV with the ATLAS detector, arXiv:2407.13473 �, submitted to JHEP

Measurement of single top-quark production in association with a W boson in pp collisions at
√

s = 13 TeV
with the ATLAS detector, arXiv:2407.15594 �, submitted to Phys. Rev. D
Measurement of top-quark pair production in association with charm quarks in proton-proton collisions at√

s = 13 TeV with the ATLAS detector, arXiv:2409.11305 �, submitted to Phys. Lett. B

Top quark measurements | Joscha Knolle, 23 Oct 2024 31

http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2021-24/
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2020-09/
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2018-24/
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2023-32/
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2019-03/
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2018-07/
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2021-26/


CMS references
Observation of quantum entanglement in top quark pair production in proton-proton collisions at

√
s = 13 TeV,

arXiv:2406.03976 �, accepted by Rep. Prog. Phys.
Measurement of inclusive and differential cross sections of single top quark production in association with a W
boson in proton-proton collisions at

√
s = 13.6 TeV, arXiv:2409.06444 �, submitted to JHEP
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