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T 88.1 Do 16:30 Z6 - SR 2.006
Test of lepton flavour universality using the branching frac-
tion ratio 𝑅𝜑 — ∙Simon Nieswand, Sarah Beranek, Christoph
Langenbruch, Stefan Schael, and Eluned Smith — I. Physikalis-
ches Intitut, RWTH Aachen University
The LHCb detector at the LHC is designed for the search for New
Physics (NP) beyond the Standard Model (SM) in decays of heavy
flavour. Of particular interest are rare decays of 𝑏-hadrons that occur
via 𝑏 → 𝑠 transitions. These flavour changing neutral currents are for-
bidden at tree-level in the SM. At loop-level they can be influenced by
heavy non-SM particles. Therefore, the branching fractions of decays
like 𝐵0

𝑠 → 𝜑ℓ+ℓ− constitute sensitive probes for NP.
Particularly clean theory predictions can be made for the ratios of

rare semileptonic 𝑏 → 𝑠 decays with muons and electrons in the final
state. Due to lepton universality, those ratios should be close to unity
in the SM. For the ratios 𝑅𝐾* and 𝑅𝐾 interesting tensions with the
SM predictions were observed by the LHCb collaboration, correspond-
ing to 2.4 − 2.5 and 2.6 𝜎, respectively. Therefore, it is interesting to
study further rare B decays for a similar behavior.

In this talk the analysis strategy to measure the branching fraction
ratio 𝑅𝜑 = ℬ

(︀
𝐵0

𝑠 → 𝜑𝜇+𝜇−)︀
/ℬ

(︀
𝐵0

𝑠 → 𝜑𝑒+𝑒−
)︀

and the current sta-
tus of the on-going analysis of the Run 2 LHCb data sample will be
presented.

T 88.2 Do 16:45 Z6 - SR 2.006
Programm zur Umgewichtung semileptonischer B-Zerfälle:
HAMMER — ∙Stephan Duell1, Jochen Dingfelder1, Florian
Bernlochner2, Dean Robinson3, Michele Papucci4 und Zoltan
Ligeti4 — 1Universität Bonn — 2Karlsruher Institut für Technologie
— 3University Cincinnati — 4Lawrence Berkeley National Laboratory
Moderne Flavour-Physik-Experimente, wie Belle II oder LHCb, be-
nötigen für ihre Präzisionsmessungen große simulierte Datensätze mit
generierten Monte Carlo Ereignissen. Diese simulierten Ereignisse wer-
den in einer technisch ausgefeilten Produktionskette erzeugt, die das
Ansprechverhalten des gesamten Detektorsystems simuliert. Die Er-
zeugung und Rekonstruktion solch umfassender Datensätze ist sehr
ressourcen- und zeitintensiv und müsste prinzipiell jedes Mal wieder-
holt werden werden, wenn sich die zugrundeliegenden theoretischen
Modelle der B-Zerfälle ändern. Um die Neuerzeugung solch großer Da-
tensätze zu vermeiden, arbeiten wir an einem Programm zur Umge-
wichtung von Ereignissen mit semileptonischen 𝑏 → 𝑐 ℓ 𝜈ℓ Zerfällen
(mit ℓ = 𝑒, 𝜇, 𝜏) in Szenarien mit neuer Physik beziehungsweise neu-
en Modellparametern, wobei die gesamte Zerfallskette berücksichtigt
wird: Das "Helicity Amplitude Module for Matrix Element Reweigh-
ting" oder kurz "HAMMER". In diesem Vortrag werden der Status der
HAMMER-Implementierung und seine Funktionalitäten vorgestellt.

T 88.3 Do 17:00 Z6 - SR 2.006
Measurement of inclusive |𝑉𝑢𝑏| and the shape function of the
B meson — Florian Bernlochner, Lu Cao, William Sutcliffe,
and ∙Raynette van Tonder — Karlsruhe Institute of Technology,
Germany
|𝑉𝑢𝑏| is the least known element of the CKM matrix and plays an im-
portant role in testing the unitary of the CKM matrix. One method to
determine this parameter is to measure the rate of inclusive 𝐵 → 𝑋𝑢𝑙𝜈
decays in a region of phase space where the abundant background from
the CKM flavoured 𝐵 → 𝑋𝑐𝑙𝜈 decays is suppressed. However, predic-
tions in this region are sensitive to the Fermi motion of the 𝑏-quark
inside the B meson which is described by a non-perturbative distribu-
tion function called the shape function. In order to make use of the
experimentally precise regions of phase space an alternative approach
has been proposed in which key kinematic differential distributions of
𝐵 → 𝑋𝑢𝑙𝜈 decays are measured and combined into a single global fit
to simultaneously determine |𝑉𝑢𝑏|, as well as the shape function. This
analysis on the full dataset of the Belle experiment consisting of 772
million 𝐵�̄� pairs, recorded at the KEK-B factory, aims to perform
the first measurement of the differential distributions of 𝐵 → 𝑋𝑢𝑙𝜈
decays. By making use of the fully reconstructed hadronic B tag vari-
ous kinematic variables of the signal side can be accessed, for example
the hadronic mass spectrum. This talk presents the current analysis
status, with a focus on optimising the event selections necessary for
background suppression.

T 88.4 Do 17:15 Z6 - SR 2.006
Background studies of 𝐵 → 𝐾(*)𝜈𝜈 decays at Belle II — ∙James
Kahn and Thomas Kuhr — LMU Munich
The 𝐵 → 𝐾(*)𝜈𝜈 decays provide theoretically clean, experimentally
measurable instances of the flavour changing neutral current process
𝑏 → 𝑠𝜈𝜈, which presents an excellent opportunity to investigate physics
beyond the standard model. The missing energies of the two neutri-
nos make the measurement experimentally challenging and require the
reconstruction of the spectator 𝐵 meson in 𝑒+𝑒− → ϒ(4𝑆) → 𝐵�̄�
events. Observation of the 𝐵 → 𝐾(*)𝜈𝜈 decays will only become pos-
sible with the large data set that will be collected at the upgraded
Belle II detector at the SuperKEKB accelerator in Tsukuba, Japan.
A challenge of this decay analysis will be the understanding and sup-
pression of the backgrounds. This talk presents a status update on
the ongoing analysis preparation and progress of the development of
new techniques to identify and simulate background events in sufficient
volumes for statistical analysis.

T 88.5 Do 17:30 Z6 - SR 2.006
Improvements in JetFitter reconstruction algorithm —
∙Arunika Sahu — University of Wuppertal
The tagging of b jets is a key ingredient of data analysis in the realm
of high energy physics. The long lifetime of b-hadrons and their rela-
tively high mass are the main features which are exploited in b tagging
algorithms.

The JetFitter algorithm belongs to the category of secondary vertex
reconstruction algorithms. The topological structure of weak b and c
hadron decays inside a jet are exploited. The assumption of the Jetfit-
ter algorithm is that the primary vertex and the b and c hadron decay
vertices all lie on the same line of flight path of b hadron.

In order to improve the performance of the algorithm, the rejection
of the two track vertices corresponding to fake vertices formed in light
jets, needs to be optimised. These fake vertices are mostly originating
from interactions in detector material leading to production of long
lived particles like Ks mesons and lambda baryons or photon conver-
sions. The rejection of these fake vertices results in an improvement of
the performance of the algorithm. This improvement has been studied
and will be shown in this presentation.

T 88.6 Do 17:45 Z6 - SR 2.006
Teilchenidentifikation mit dem LHCb-Experiment für Tests
der Lepton-Flavour-Universalität — ∙Alex Seuthe und Johan-
nes Albrecht — Technische Universität Dortmund
Die Unterscheidung von Myonen, Elektronen und Hadronen ist ei-
ner der wichtigsten Bestandteile von Physikanalysen des LHCb-
Experiments, welche nach Physik jenseits des Standardmodells in sel-
tenen Zerfällen suchen. Aktuelle Messungen weisen auf Abweichungen
der Theorieerwartungen in Tests zur Lepton-Flavour-Universalität, wie
zum Beispiel dem Verhältnis 𝑅𝐾* der Verzweigungsverhältnisse der
Zerfälle 𝐵 → 𝐾*𝜇+𝜇− und 𝐵 → 𝐾*𝑒+𝑒−, hin. Unter der Annahme
der Lepton-Flavour-Universalität ist die schwache Kopplung an Elek-
tronen und Myonen gleich. Die Teilchenidentifikation ist ein wichtiges
Werkzeug, um zwischen den Leptonen der beiden Endzustände des
Verhältnisses unterscheiden zu können. In diesem Vortrag wird eine
aktuelle Studie zur Teilchenidentifikation und deren Kalibrierung in
Tests der Lepton-Flavour-Universalität mit 𝑅𝐾* vorgestellt.

T 88.7 Do 18:00 Z6 - SR 2.006
Photon rejection at the NA62 experiment for the measure-
ment of 𝐾+ → 𝜋+𝜈𝜈 and the search for 𝜋0 → 𝑖𝑛𝑣𝑖𝑠𝑖𝑏𝑙𝑒 decays
— ∙Letizia Peruzzo — Johannes Gutenberg University Mainz
In September 2016 the NA62 experiment at CERN began its physics
data taking to collect in three years around 100 𝐾+ → 𝜋+𝜈𝜈 events
and measure the branching ratio with a precision of about 10%.
Well predicted inside the Standard Model, ℬℛ(𝐾+ → 𝜋+𝜈𝜈) =
(8.4±1.0) ·10−11, this decay is closely related to the CKM matrix ele-
ments |𝑉𝑡𝑑| and |𝑉𝑡𝑠| and any deviation from the theoretical branching
ratio would be a clear sign of physics beyond the Standard Model.
The suppression of the main 𝐾+ decays, which have branching frac-
tions several orders of magnitude higher than the 𝐾+ → 𝜋+𝜈𝜈 signal,
is crucial for the success of NA62. A rejection power of 10−12 on the
decay 𝐾+ → 𝜋+𝜋0 (ℬℛ ∼ 21%) is required using kinematic 𝒪(10−4)
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and 𝜋0 rejection 𝒪(10−8).
A direct spin-off of the 𝐾+ → 𝜋+𝜈𝜈 measurement is the search for
the decay 𝜋0 → 𝑖𝑛𝑣𝑖𝑠𝑖𝑏𝑙𝑒 where the 𝜋0 is tagged by 𝐾+ → 𝜋+𝜋0

decays. The same signature of 𝜋0 → 𝑖𝑛𝑣𝑖𝑠𝑖𝑏𝑙𝑒 with respect to the
𝐾+ → 𝜋+𝜈𝜈 signal allows to perform the two measurements using the
same dataset and analysis.
This talk describes the analysis of the photon rejection using the NA62
data collected in 2016.

T 88.8 Do 18:15 Z6 - SR 2.006
Weiterentwicklungen des Flavour-Taggings am LHCb-
Experiment — Alex Birnkraut, ∙Quentin Führing, Kevin Hei-
nicke und Vanessa Müller — Experimentelle Physik 5, TU Dort-
mund
Die indirekte Suche nach Neuer Physik mit Hilfe von Präzisionsmessun-

gen ist wesentlicher Bestandteil des LHCb-Physikprogramms. Dieses
beinhaltet Messungen von 𝐶𝑃 -Verletzung in der Interferenz zwischen
Zerfall und Zerfall nach Mischung neutraler 𝐵-Mesonen. Der hierzu
benötigte initiale Flavour der 𝐵-Mesonen wird unter Verwendung ver-
schiedener Algorithmen des sogenannten Flavour-Taggings bestimmt.

Durch die auf 13TeV erhöhte Schwerpunktsenergie der in 2015 ange-
laufenen zweiten Datennahmeperiode ergeben sich veränderte Bedin-
gungen, wie größere Teilchenimpulse und erhöhte Spurmultiplizitäten.
Daher werden die Flavour-Tagging-Algorithmen im Zuge einer Reop-
timierung an die neuen Gegebenheiten angepasst.

Um das Flavour-Tagging darüber hinaus weiter zu verbessern wer-
den weitere Optionen neuer Algorithmen getestet. Eine solche Neu-
entwicklung ist der SS𝐾*-Tagging-Algorithmus. Dieser soll unter Aus-
nutzung von 𝐾*0(892)-Mesonen, die bei der 𝑝𝑝-Kollision entstehen, zu
einer besseren Performanz bei der Bestimmung des initialen Flavours
der 𝐵0-Mesonen führen.
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