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T 130.1 Thu 17:30 HSZ/0401
Measurement of the production cross-section of a W boson in
association with tt — eMARCEL NIEMEYER, ARNULF QuUAaDT, and
ELizAVETA SHABALINA — Georg-August-Universitdt Gottingen

The top-quark pair production in association with a W boson is an im-
portant background to processes like ttH or 4-tops production. Due to
higher order electroweak corrections, the process is difficult to model.
In consequence, a tension of the predicted and observed rate of ttW
surpassing 20 has been observed in previous analyses. Thus, it is of
high importance to increase our understanding of it.

This talk will give an overview of the measurement of the ttW cross-
section in the multi-lepton channel with two same sign or three leptons
(electrons or muons), using the full ATLAs Run 2 dataset. In addition
to a measurement in the inclusive phase space, the extraction of the
cross-section in a fiducial phase space, as well as the measurement of
the ratio o(ttW*)/o(t#W ~) will be discussed. The fit to extract the
cross-section is performed simultaneously to a template fit estimating
the main background contributions.

T 130.2 Thu 17:45 HSZ/0401
Measurement of the inclusive production cross section of a
top quark pair with a Z boson in the trileptonic channel —
oSTEFFEN KORN, ARNULF QUADT, BAPTISTE RaAVINA, and ELIZAVETA
SHAaBALINA — II. Physikalisches Institut - Georg-August-Universitét
Gottingen
The strength and structure of the coupling of the top quark and the
Z boson can be measured through the associated production of a top
quark pair and a Z boson. It provides sensitivity to the top quark’s
weak isospin in the Standard Model (SM) framework. The measure-
ment of this parameter also serves as a probe of the SM. The process
was measured by ATLAS and CMS at /s = 13 TeV with the full Run
2 dataset and a partial Run 2 dataset, respectively. In a new, refined
analysis, multivariate techniques are used to improve the sensitivity of
the measurement. The impact of using a multi-class deep neural net-
work for event classification on the inclusive cross-section of ttZ final
states with three charged leptons is presented.

T 130.3 Thu 18:00 HSZ/0401
Measurements of differential cross-sections of the tty pro-
duction in the semileptonic and dileptonic channels in
pp collisions at /s = 13 TeV with the ATLAS de-
tector — eBuppHADEB MonpaLl, Binisa Baroor!, BEATRICE
CervaTo!, MARKUS CRISTINZIANI', CARMEN Diez Parpos!, Ivor
FLeck!, ARPAN GHosAL!, GABRIEL GowMmEes!, JaAN JoacHiM Hann?,
Vapim KosTYUkHIN', AMarRTYA REJ!, KATHARINA Voss!, WoLr-
cANG WaLkowiak!, and ToncBIN ZHAo!'2 — 1Center for Particle
Physics Siegen, Experimentelle Teilchenphysik, Universitiat Siegen —
2Shandong University, China

The top quark being the heaviest fundamental particle in the Stan-
dard Model (SM) plays a very important role in the study of funda-
mental interactions. It has a very short lifetime and it decays before
it hadronizes, passing its properties to its decay products. Top quark
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pair production in association with a photon (t#y) is a very important
process for measuring the coupling between top quark and photon. A
precise measurement of this coupling is necessary for testing the SM
and is also a probe for new physics effects at very high energy scale. In
this talk, measurements of tZy differential cross-sections using 139 fb—1
of data collected by the ATLAS detector in proton-proton collisions at
v/s = 13 TeV will be presented. They are performed in the semilep-
tonic and dileptonic t# decay channels.

T 130.4 Thu 18:15 HSZ/0401
Measurement of tf+~ production with the full Run 2 ATLAS
dataset — e ANDREAS KIRCHHOFF, ARNULF QUADT, BAPTISTE RAv-
INA, and Evizavera SHABALINA — II. Physikalisches Institut, Georg-
August-Universitdat Gottingen
The optimal way to measure the top-photon coupling would be an
ete™ collider with sufficient energy. As such a collider does not exist,
another possibility to measure it is the production of tf pairs in associ-
ation with a photon. Unfortunately, such photons will mostly originate
from the decay products of the top quarks and hence do not convey
any information about the top-photon coupling. However, photons ra-
diated from the top quarks themselves (and to some extent, from the
initial state quarks) can be differentiated based on their kinematics
and the topology of the event. The separation between 'production’
and 'decay’ modes is achieved for the first time in this ATLAS analysis,
thanks to a dedicated MVA approach. In this talk, the measurement
of the inclusive fiducial cross section of the tfy process with photons
originating from production and decay in single- and dilepton channels
will be presented.

T 130.5 Thu 18:30 HSZ/0401
Search for ttyy production in pp collisions at +/5=13
TeV with the ATLAS detector — eARPAN GHosaLl, BINIsH
Baroor!, BeaTrice CervaTo!, MaRrkus CRIsTINZIANI!, CARMEN
Diez Parpos!, Ivor FLeEck!, GaBRIEL GoMEes!, JAN JOACHIM
Hann!, Vapim KosTyUkHIN', BuDDHADEB MonDpaL!, AMARTYA
Res!, KaTHARINA Voss!, WorLraanae WaLkowiak!, and Tong-
BIN ZHao'2 — !Center for Particle Physics Siegen, Experimentelle

Teilchenphysik, Universitéit Siegen — 2Shandong University, China

The top-quark pair production in association with one or more pho-
tons are important Standard Model processes that allow us to measure
the strength of the electroweak coupling of the top quark with photon.
While the production of tty is well-studied, the ¢ty process has not
been observed yet. The rare ttyy process is not only a good candidate
for probing the top electroweak coupling but is also significant as an
irreducible background process to the ¢t production with a Higgs boson
decaying to two photons (H — 7). New sources of CP-violation can
appear as electric dipole moment terms in top-quark interactions, and
their precise measurement is essential to determine the effects of new
physics. Understanding the ¢ty process can help set better bounds on
these anomalous moments. The presentation will discuss the ongoing
efforts in the search for the tty+y process in the semileptonic ¢ decay
channel with a cut-and-count approach using the full Run 2 dataset
collected by the ATLAS detector at /s = 13 TeV.



