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Gruppenbericht T 73.1 Do 16:30 Philo-HS1
Die Messung des ttZ- und ttW-Wirkungsquerschnitts im
2-, 3- und 4-Leptonen-Endzustand mit dem ATLAS-
Experiment — KATHARINA BIERWAGEN!, VOLKER BUSCHER!, MAR-
KUs CRISTINZIANI?, MicHAL DuBovsky3, SEBASTIAN HERRZ?, CLARA
NeLLisT?, NiLs-ARNE Rosien?, e ALEXANDRA ScHULTE!, ELIZAVETA
SHABALINA® und ARNULF QuapT?* — !Institut fiir Physik, JGU Mainz
— 2Physikalisches Institut, Universitit Bonn — 3Comenius Universi-
ty, Slovakia — *Universitéit Gottingen

Die Messung des ttV-Wirkungsquerschnitts erlaubt Informationen
iiber die Top-V-Kopplung zu extrahieren. Neue Physik jenseits des
Standardmodells kann die Produktionsrate von Top-Quark-Paaren mit
assoziierten Vektor-Bosonen modifizieren. Erste Messungen wurden
bereits bei 7 und 8 TeV durchgefiihrt.

In diesem Vortrag wird der aktuelle Stand der ttZ- und ttW-
Wirkungsquerschnittsmessung mit dem Datensatz von 36 fb~1 vor-
gestellt. Mit dem erhéhten Wirkungsquerschnitt bei 13 TeV ist erst-
mals eine Messung mit Signifikanzen von deutlich iiber 5o moglich. Bei
der Messung werden Analysen in 2-,3- und 4-Leptonen-Endzustanden
kombiniert. Die Ergebnisse der Wirkungsquerschnittsmessung werden
zur Einschréngung von Beitrédgen neuer Physik im Rahmen einer ef-
fektiven Feldtheorie interpretiert.

T 73.2 Do 16:50 Philo-HS1
Top quark mass measurement in tt all-jets events with CMS
at /s = 13TeV — CurisToPH GARBERS, NATALIIA KOVALCHUK,
eJOHANNES LANGE, PETER SCHLEPER, HARTMUT STADIE, and FRED
SToOBER — Institut fiir Experimentalphysik, Universitdt Hamburg

The top quark is the heaviest known elementary particle and its mass
is an important parameter of the standard model (SM) of particle
physics. In conjunction with the W and Higgs boson masses and other
precision observables, it provides a self-consistency check of the SM
and is responsible for the largest part of higher-order corrections to
the Higgs boson mass.

A measurement of the top quark mass in the tt all-jets decay channel
is presented. The pp collision data used for the analysis have been col-
lected with the CMS experiment at the LHC in 2016 at /s = 13 TeV.
Events containing at least six jets are selected, requiring at least two
jets to be tagged as originating from a b quark. To resolve the ambigu-
ity in the jet assignments and improve the mass resolution a kinematic
fit is employed. The background arising from QCD multijet production
is estimated with a data driven method and validated using simula-
tion. For the mass extraction the ideogram method is applied and the
uncertainties are evaluated by performing pseudo experiments.

T 73.3 Do 17:05 Philo-HS1
Measurement of the jet mass distribution in boosted top
quark decays — JoHANNES HALLER, RoMaAN KOGLER, and e DENNIS
ScawaRrz — Institut fiir Experimentalphysik, Universitdt Hamburg

At the LHC, top quarks with high momenta play an important role
in both precision measurements and searches for new physics. In these
cases, the top quark decay products merge into a single hadronic jet
and jet substructure techniques become important to resolve and iden-
tify the top quark. The presented analysis aims at a measurement of
the jet mass distribution of highly boosted top quarks at /s = 13 TeV,
which is not only a crucial jet substructure variable but also shows sen-
sitivity to the top quark mass. The measured distribution is unfolded
to particle level to be comparable to analytical calculations that are
now available for the LHC. The differential ¢f production cross sec-
tion and the top quark mass can be extracted. In studies of several jet
clustering algorithms the XCone algorithm was found to give the best
performance.

T 73.4 Do 17:20 Philo-HS1
Measurement of Top Tagging Efficiencies in CMS — ¢TORBEN
DREYER, RomaN KoGLER, and JOHANNES HALLER — Institut fiir Ex-
perimentalphysik, Universitdt Hamburg

High Lorentz boosts pose a challenge to the reconstruction of hadron-
ically decaying top quarks (t — bW — bqq’) as the decay products
of the top quark are collimated and a reconstruction in three separate
jets is no longer possible. Instead, the decay products merge and are
reconstructed in one large jet. Top tagging uses the substructure of
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large jets for top quark identification, which opens the high momen-
tum phase space for standard model measurements of the top quark
and increases the sensitivity in searches for heavy new particles.

This contribution presents measurements of top tagging efficiencies
with the CMS detector at a center of mass energy of 13 TeV. The per-
formance of established algorithms and new approaches is studied in
simulation and data, and correction factors are derived for the use of
these algorithms in physics analyses.

T 73.5 Do 17:35 Philo-HS1
Measurement of the ttZ cross section in the 4/ chan-
nel with the ATLAS experiment at 13 TeV — JULIEN

CaUuDRON!, MARKUS CRISTINZIANIY, Mazuza GHNEIMAT!, CARLO
A. Gortarpo!, eSEBasTiaN HEerr!, Vabpmm Kostyukuin!, O.
O¢uL OnceLl2, Arsuia Ruinal, and ANDREA SciaNDRAl —

I Physikalisches Institut, Universitdt Bonn — 2Institut fiir Kernphysik,
Universitat zu Koln

In the Standard Model the tZ coupling is predicted via the weak in-
teraction and can be tested by measuring the cross section of the ttZ
process. The decay channel with 4 leptons in the final state has the
smallest branching ratio (0.5% of all tZ decays) but is the region with
the highest purity. In the Standard Model, the available processes that
also have 4 leptons in the final state are few, with the ZZ, the tWZ
and the ttH processes being the dominant backgrounds.

This talk will present the latest results, using the full 2015 and 2016
dataset of 36.1 fb~! taken by the ATLAS detector at a centre-of-mass
energy of 13 TeV, using proton—proton collisions. In total 48 events
have been observed. Performing a profile likelihood fit in the 4¢-channel
alone yields a signal strength compatible with the Standard Model
prediction with an expected significance of 5.00 and an observed sig-
nificance of 5.30. The uncertainties in this analysis are driven by the
available statistics, while the dominant systematic uncertainties are
related to flavour tagging and signal modelling.

T 73.6 Do 17:50 Philo-HS1
Towards a differential measurement of the ttZ cross section
with the CMS experiment — eJoscHa KNOLLE and ANDREAS B.
MEevYER — DESY, Hamburg, Germany

The production of a top quark pair in association with a Z boson is a
direct probe of the top quark—Z boson coupling and can now, as the
LHC collects more and more data, be measured precisely.

The CMS collaboration has reported a measurement of the ttZ cross
section at /s = 13 TeV with 35.9fb~! of data recorded in 2016 that
is in agreement with the Standard Model prediction. Extending this
measurement with data (to be) recorded in 2017 and 2018, a first dif-
ferential measurement will be possible. With differential cross sections,
the weak dipole moments of the top quark—Z boson interaction can be
probed, thus allowing to constrain contributions from New Physics.

In my talk, I will present first studies on the ¢Z measurement in
the three-lepton channel, where an opposite-sign same-flavour lepton
pair comes from the Z boson decay and the third lepton from the
semi-leptonically decaying top quark pair, using full 2017 data.

T 73.7 Do 18:05 Philo-HS1
Auswirkungen von héheren Ordnungen in ti- und Wit-
Ereignisgeneratoren auf eine direkte Top Quark Zerfallsbrei-
tenmessung — Tomas Dapol2, eMarceL NieMEYER!, THOMAS
PerrFER!, ARNULF QuaDT! und RoYER TicsE TorrEs! — II. Phy-
sikalisches Institut, Georg-August-Universitit Gottingen — 2Institute
of Physics, Comenius University Bratislava

Die meisten verfiigbaren Monte-Carlo-Generatoren fiir die tt-Produk-
tion verfiigen nur iiber Prézision fithrender Ordnung im Zerfall des
Top-Quarks oder approximieren die tt- und Wt-Interferenz- und tt-Off-
Shell-Effekte. Der kiirzlich verdffentlichte bb4¢-Monte-Carlo-Generator
ordnet exakte QCD-Matrixelemente néchstfiihrender Ordnung des
Prozesses pp — £tv,0~ ;b den Partonschauern zu. Dies ermdglicht
eine exakte Beschreibung der Interferenz und der t¢-Off-Shell-Effekte.

Diese Prisentation wird einen Uberblick iiber den neuen bb4¢-Monte-
Carlo-Generator und die Untersuchungen zu diesem Generator im Kon-
text einer direkten Top-Quark-Zerfallsbreitenmessung geben. Der bb4/-
Generator wird mit verschiedenen beim ATLAS-Experiment verwen-
deten Generatoren verglichen, welche den Top-Quark-Zerfall entweder
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nur in fithrender Ordnung wiedergeben bzw. Off-Shell- und Interfe-
renzeffekte approximieren. Es werden ebenfalls die gemachten Schritte
zum Tuning des bb4¢-Generators beschrieben.

T 73.8 Do 18:20 Philo-HS1
Constraining systematic effects of top quark mass measure-
ments from data — HarTrMUT STADIE, CHRISTOPH GARBERS, FRED
STOBER, JOHANNES LANGE, NATALIIA KOVALCHUK, PETER SCHLEPER,
and eCoLIN FRUNDER — Universitdt Hamburg, Institut fiir Experi-
mentalphysik

The mass of the top quark is an important parameter of the stan-

dard model of particle physics. It precise measurement is of particular
importance for consistency tests of the standard model.

The presented study is based on the CMS measurement of the top
quark mass in the tf-semileptonic channel using 2016 data. The re-
sult for the top quark mass was m; = 172.25 £+ 0.08(stat. + JSF) +
0.62(syst.) GeV. The precision of this measurement is limited by sys-
tematic uncertainties, especially from b-jet modelling. Here additional
observables are studied in order to constrain these model uncertainties.
The impact of an extended mass measurement including this observ-
able is estimated.



