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Gruppenbericht T 51.1 Mi 16:30 Philo-HS4
Search for single production of vector-like quarks decay-
ing into 𝑊𝑏 in 𝑝𝑝 collisions at

√
𝑠 = 13 TeV with the

ATLAS detector — ∙Anjishnu Bandyopadhyay1, Ian Brock1,
Janet Dietrich2, Heiko Lacker2, Dustin Biedermann2, Ferdi-
nand Schenk2, Didier Alexandre2, Sergio Grancagnolo2, To-
bias Kupfer3, Johannes Erdmann3, Danilo Ferreira de Lima4,
and Dennis Sperlich2 — 1University of Bonn — 2Humboldt Univer-
sity, Berlin — 3University of Dortmund — 4University of Heidelberg
Vector-like quarks are coloured spin 1/2 fermions predicted by vari-
ous Beyond the Standard Model (BSM) theories. A search for singly
produced vector-like 𝑄 quarks, where 𝑄 can be either a 𝑇 quark with
charge +2/3 or a 𝑌 quark with charge −4/3, performed with 36.1 fb−1

of proton-proton collision data taken at the LHC at a centre-of-mass
energy of 13 TeV in 2015 and 2016 recorded by the ATLAS detector
will be reported in this talk. This analysis targets 𝑄 → 𝑊𝑏 decays
where the 𝑊 boson decays leptonically. Here, events with one lepton
and at least two jets are selected, requiring at least one 𝑏-tagged jet
and at least one forward jet. The various methods and challenges en-
countered in this analysis will be shown in this talk. The results which
are also interpreted as limits on the 𝑄𝑊𝑏 coupling and the mixing with
the Standard Model sector for a singlet 𝑇 quark or a (𝑌,𝐵) doublet
will be presented in this talk.

T 51.2 Mi 16:50 Philo-HS4
First search for single production of vector-like 𝐵 quarks
in the 𝐵 → 𝑏𝐻 decay channel with 𝐻 → 𝛾𝛾 with the
ATLAS detector at

√
𝑠 = 13TeV — ∙Björn Wendland1,

Frederic Schröder2, Isabel Nitsche1, Diane Cinca1, Johannes
Erdmann1, and Kevin Kröninger1 — 1TU Dortmund, Experi-
mentelle Physik IV — 2Bergische Universität Wuppertal
Vector-like quarks are the simplest extension of the Standard Model
of particle physics (SM) with color charged fermions that is still al-
lowed by data. The single production of vector-like 𝐵 quarks, which is
favored over the pair production at high masses, is considered in this
analysis.
The decay of a singly produced 𝐵 into a 𝑏 quark and a Higgs boson
with 𝐻 → 𝛾𝛾 is studied at the LHC for the first time using data
taken with the ATLAS detector at a center-of-mass energy of 13TeV.
Although the 𝐻 → 𝛾𝛾 decay channel has a low branching ratio, this
analysis benefits from the excellent mass resolution of the diphoton
system.
The analysis strategy is based on the characteristic event topology
with two photons with high transverse energy, one 𝑏-jet with high
transverse momentum and one forward jet. The invariant mass of
the 𝐵 candidate is reconstructed from its decay products and used
as discriminating variable against background. The main background
contribution arises from non-resonant diphoton production with addi-
tional small contributions from SM Higgs boson production processes.

T 51.3 Mi 17:05 Philo-HS4
Suche nach Paarproduktion von vektorartigen Quarks im
Zerfallskanal 𝑇/𝐵 → 𝑍𝑡/𝑏 bei

√
𝑠 = 13TeV am ATLAS-

Experiment — ∙Elena Freundlich, Johannes Erdmann und Ke-
vin Kröninger — TU Dortmund, Lehrstuhl für Experimentelle Phy-
sik IV
Bei der Suche nach Physik jenseits des Standardmodells spielen
Composite-Higgs-Modelle als Erweiterung des Standardmodells hin zu
einer fundamentaleren Theorie eine wichtige Rolle. Diese Modelle sa-
gen vektorartige Quarks (VLQ) voraus, deren links- und rechtshändi-
ger Anteil die gleichen Transformationseigenschaften unter der SU(2)
besitzen.

Es wird eine Analyse zur Suche nach Paarproduktion von VLQ bei√
𝑠 = 13TeV am ATLAS-Experiment vorgestellt. Die betrachteten

Zerfälle sind 𝑇 → 𝑍𝑡 und 𝐵 → 𝑍𝑏, wobei die beiden VLQ 𝑇 und
𝐵 eine Ladung von +2/3 𝑒 bzw. −1/3 𝑒 tragen. Die betrachteten Er-
eignisse enthalten unter anderem ein hochenergetisches 𝑍-Boson, das
in ein Leptonenpaar ℓ+ℓ− zerfällt, mindestens zwei Jets mit großem
Radiusparameter und mindestens zwei 𝑏-Jets. Die statistische Analy-
se wird unter Berücksichtigung systematischer Unsicherheiten durch-
geführt und es werden untere Limits auf die Massen von 𝑇 und 𝐵

gesetzt.

T 51.4 Mi 17:20 Philo-HS4
Search for excited bottom quarks decaying to tW with the
CMS experiment — Johannes Haller, Roman Kogler, and
∙Alexander Fröhlich — Universität Hamburg, Institut für Exper-
imentalphysik
We present a search for singly produced excited bottom quarks (b*)
decaying to tW in pp-collisions at

√
𝑠 = 13 TeV. In this analysis, the

muon + jets final state is studied. The W from the b* is assumed to
decay into a muon and a neutrino and hence its four-momentum is
reconstructed from the muon and the missing transverse energy. The
W from the top quark decays hadronically. The top quark is assumed
to be highly boosted and is reconstructed in a single jet. For its iden-
tification the analysis makes use of a new top tagging algorithm, the
Heavy Object Tagger with Variable R (HOTVR). The adaptive cone
size of this algorithm allows for a stable reconstruction efficiency over
a large range of b* masses, which warrants a single analysis strategy
for b* masses of 700 GeV up to a few TeV. The distribution of the re-
constructed b* mass is used to search for deviations from the SM back-
ground prediction. Expected limits on the production cross-section are
presented.

T 51.5 Mi 17:35 Philo-HS4
Search for VBF produced diboson resonances in the all-jets
final state at

√
𝑠 = 13 TeV with the CMS experiment — ∙Irene

Zoi, Robin Aggleton, and Andreas Hinzmann — Universität Ham-
burg
Many models of physics beyond the Standard Model (SM) predict the
existence of heavy particles that decay to SM vector boson pairs. This
talk presents a search for massive resonances produced through vector-
boson-fusion (VBF) and decaying into a pair of vector bosons (WW,
WZ or ZZ) where each boson decays to a quark anti-quark pair, ex-
tending the previously published searches optimized for production via
gluon-fusion and quark anti-quark annihilation. The analysis is based
on proton-proton collision data at

√
𝑠 = 13 TeV collected by the CMS

experiment at the CERN LHC during 2016 and corresponding to an
integrated luminosity of 35.9 fb−1. The signals studied in this analysis
are narrow resonances with masses above 1.0 TeV, that decay to ener-
getic vector bosons, considering various spin hypotheses. The particles
emerging from each vector boson are very collimated and therefore
merged into a single boosted jet. Jet substructure techniques are ex-
ploited to significantly reduce the SM background.

T 51.6 Mi 17:50 Philo-HS4
Search for resonant WZ Production with the ATLAS detec-
tor at the LHC — ∙Joany Manjarres Ramos, Stefanie Todt,
and Carsten Bittrich — TU Dresden
Heavy resonances decaying into diboson pairs, are among the most
common features to search for phenomena beyond the standard model
(SM). The electroweak boson pair production, is a powerful test of the
spontaneously broken gauge symmetry of the SM and can be also used
to search for phenomena beyond the SM. There is a wide spectrum of
theoretical models predicting these kinds of resonant signatures.

In this talk the details of the search for resonant WZ production by
the ATLAS detector at the LHC in the fully leptonic final state will
be presented. The results will be interpreted using a parameterization
of Lagrangians which incorporate a heavy vector triplet (HVT), and
the Georgi-Machacek model (GM) is also used as a benchmark for a
singly-charged scalar resonance.

T 51.7 Mi 18:05 Philo-HS4
Eine Suche nach exotischen Resonanzen im Zwei-Boson-
Zerfallskanal mit vollhadronischem Endzustand mit dem
CMS-Experiment — Matthias Mozer, Thomas Müller, Vale-
rie Scheurer und ∙Daniela Schäfer — Institut für Experimentelle
Teilchenphysik (ETP), Karlsruher Institut für Technologie (KIT)
Viele Erweiterungen des Standardmodells sagen die Existenz neuer
Teilchen mit Massen im TeV-Bereich voraus, die zum Beispiel über
ihren resonanten Zerfall in zwei Vektor-Bosonen nachgewiesen wer-
den könnten. Die hier präsentierte Suche benutzt bei einer Schwer-
punktsenergie von 13 TeV mit dem CMS-Detektor aufgenommene Da-
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ten, um im vollhadronischen Endzustand nach exotischen Zwei-Boson-
Resonanzen zu suchen. Aufgrund der großen Masse der gesuchten Re-
sonanzen sind ihre Zerfallsprodukte stark geboostet. Ein solches ge-
boostetes Vektor-Boson kann nicht mehr über zwei einzelne Jets re-
konstruiert werden, sondern seine Zerfallsprodukte werden stattdessen
in einen einzigen “fetten” Jet geclustert. Um zwischen solchen Jets, die
von stark geboosteten Vektor-Bosonen stammen, und Untergrund-Jets
zu unterscheiden, werden Methoden basierend auf der Substruktur der
Jets verwendet (V-tagging). Eine weitere Herausforderung ist die Mo-
dellierung des von QCD-Multijet Ereignissen dominierten Untergrun-
des. Hierfür wird eine neue Strategie verwendet, die auf einem mul-
tidimensionalen Fit im Zwei-Jet-Massenspektrum 𝑚𝑗𝑗 und den zwei
Jet-Massen 𝑚jet1 und 𝑚jet2 beruht.

T 51.8 Mi 18:20 Philo-HS4
b tagging bei der Suche nach Dibosonresonanzen mit dem
CMS Experiment — Matthias Mozer, Thomas Müller, Danie-
la Schäfer und ∙Valerie Scheurer — Institut für Experimentelle
Teilchenphysik (ETP), Karlsruher Institut für Technologie (KIT)
Bei der Suche nach Dibosonresonanzen im vollhadronischen Kanal
kann die Sensitivität verbessert werden, indem speziell für Z-Bosonen
nach dem Zerfall in zwei b-Quarks gesucht wird. Zur Selektion dieser
Zerfälle wird der „double-b tagger“ verwendet, ein Werkzeug, das spe-
ziell für die Suche nach geboosteten Zerfällen des Higgs Bosons in zwei
b-Quarks entwickelt wurde.
Im Votrag wird die Verwendbarkeit des „double-b taggers“ für Z-
Bosonen sowie die Verbesserung der Ausschlussgrenzen mithilfe der
Methode gezeigt.

T 51.9 Mi 18:35 Philo-HS4
Search for a heavy resonance 𝑍′ decaying into 𝑇 ′𝑡 in lep-
ton+jets final states at

√
𝑠 = 13 TeV with the CMS experi-

ment — ∙Anna Benecke, Johannes Haller, Andreas Hinzmann,
and Roman Kogler — Universität Hamburg
Many models of physics beyond the Standard Model predict vector-like
quarks (𝑇 ′) and a new heavy gauge boson (𝑍′). While decays of the
𝑍′ and 𝑇 ′ into Standard Model particles have been studied already,
no dedicated searches for the decay 𝑍′ → 𝑡𝑇 ′ with 𝑇 ′ → 𝐻𝑡 have

been performed so far. This talk presents the results of a search for a
heavy spin-1 resonance 𝑍′ decaying into 𝑇 ′𝑡 at

√
𝑠 = 13 TeV based

on data collected by the CMS experiment in 2016 corresponding to an
integrated luminosity of 36 fb−1. Two decay modes of the 𝑇 ′ quark
to third generation Standard Model quarks are considered: 𝑇 ′ → 𝐻𝑡
and 𝑇 ′ → 𝑍𝑡. Jet substructure techniques are used to identify the
boosted hadronic decays of H or Z bosons and significantly reduce the
SM backgrounds. A 𝜒2 method is used for the reconstruction of the
Z’ mass. Its distribution is used to identify possible deviations of the
data from the SM background prediction. Finally, model independent
exclusion limits on the production cross section are derived as well as
two interpretations in the context of a heavy gauge boson Z’ and a
heavy gluon G* are presented.

T 51.10 Mi 18:50 Philo-HS4
A search for high-mass resonances decay to 𝜏𝜈 in pp-collisions
at

√
𝑠 =13 TeV with the ATLAS detector — ∙Christos Vergis,

Will Davey, and Jochen Dingfelder — Physikalisches Institut,
Universität Bonn, Germany
Many models beyond the Standard Model predict the existence of new
heavy charged (𝑊 ′) gauge bosons. In case of leptonic 𝑊 ′ decays, the
signature is a high-𝑝𝑇 lepton and large missing energy from the emit-
ted neutrino. Although searches for 𝑊 ′ → 𝑒/𝜇 are more sensitive than
𝑊 ′ → 𝜏𝜈 for universal coupling to leptons, decays to tau lepton are
well suited for models in which the 𝑊 ′ couples preferentially to third-
generation fermions.

The search for heavy resonances decaying to a tau lepton and a neu-
trino is performed in events where the tau lepton decays hadronically,
using 36.1 𝑓𝑏−1 of pp-collision data at

√
𝑠 =13 TeV recorded by the

ATLAS detector at the LHC. This is the first search for 𝑊 ′ bosons in
this decay channel from ATLAS. No significant excess of events over the
Standard Model expectation was found and 95% CL upper limits are
set on the visible 𝜏𝜈 production cross section, 𝜎(𝑝𝑝 → 𝜏𝜈+𝑋) ·𝐵 ·𝐴 ·𝜖.
𝑊 ′ bosons with masses below 3.74 TeV (SSM) and 2.1-3.76 TeV (non-
universal models) are excluded, significantly improving the limits set
by other searches for new gauge bosons with non-universal couplings.

In this talk, an overview of the 𝑊 ′ → 𝜏𝜈 analysis and the current
results will be given.
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