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T 63.1 Mi 16:00 S15
Measurement of the ratio Ry.o using Run 1 + 2 data of
the LHCb experiment — eSTEPHAN ESCHER, SARAH BERANEK,

CHRISTOPH LANGENBRUCH, STEFAN SCHAEL, and ELUNED SMITH —
RWTH Aachen, Germany

In the Standard Model (SM) of particle physics flavour-changing
neutral-current processes are forbidden at tree-level and can only oc-
cur in electroweak loop diagrams. Therefore, b — s transitions are rare
and sensitive to heavy particles beyond the SM. In this theory the
coupling of gauge bosons to leptons are independent of their flavour,
which is known as lepton flavour universality (LFU). Thus, the Ryo0
ratio, defined as Ry«0 = B(B? — K*Outpu=)/B(B® — K*Vete™),
is predicted to be unity in the SM (neglecting lepton mass effects).
The existence of new particles, that couple differently to electrons and
muons, could influence the Ry .o ratio significantly and lead to devia-
tions from unity.

To this date, the most precise measurement of Ry .o is performed
by the LHCb collaboration using Run 1 data showing a deviation of
2.4 — 2.5 standard deviations (o) from the SM expectations.

This talk will present the strategy of the analysis using the combined
Run 1 and 2 LHCb data sample, which will allow for a more precise
determination of Ry 0. Particular emphasis will be on the study and
control of backgrounds.

T 63.2 Mi 16:15 S15
Probing lepton flavour universality with Rgr.: Studies of
the decay BT — K+tntn—ete~ with the LHCb experiment
— JOHANNES ALBRECHT, eMAIK BECKER, STEFANIE REICHERT, and
ToBias TEkaMPE — Experimentelle Physik 5, TU Dortmund

The Standard Model of particle physics predicts universal couplings
of gauge bosons to leptons, which can be tested by measuring the ra-
tio of branching fractions of b — s¢1T¢~ decays with equal hadronic
and different leptonic components in the final state. Results of recent
measurements of this kind like R or Rg* show tensions with the
Standard Model predictions.

The observable Ry ., defined as the ratio of the branching fractions
of the decays Bt — Ktntn~ete™ and Bt — Ktntr—ptu—, is ex-
plored as a similar but fully independent probe.

In this talk the ongoing measurement of R ., will be presented. A
focus is set on studies of the final state with electrons.

T 63.3 Mi 16:30 S15
Test of lepton flavour universality using the branching frac-
tion ratio R, — eSiMON NIESWAND, SARAH BERANEK, CHRISTOPH
LANGENBRUCH, STEFAN SCHAEL, and ELUNED SmiTH — I. Physikalis-
ches Institut, RWTH Aachen University

The LHCDb detector at the LHC is designed for the search for New
Physics (NP) beyond the Standard Model (SM) in heavy flavour de-
cays. Particularly interesting are rare decays of b-hadrons that proceed
via b — s transitions. In the SM, these flavour changing neutral cur-
rents are forbidden at tree-level. They can only occur at loop-level and
can be influenced by heavy non-SM particles. Therefore, the branching
fractions of decays like BY — ¢¢1 £~ are sensitive probes for NP.

Especially clean theory predictions are available for the ratios of rare
semileptonic b — s decays with muons and electrons in the final state.
Due to lepton universality, these ratios should be close to unity in the
SM. The LHCD collaboration observed interesting tensions with the
SM predictions for the ratios R+ and Ry corresponding to 2.4 — 2.5
and 2.6 standard deviations (), respectively. Therefore, it is interest-
ing to study further rare B decays for a similar behavior.

In this talk the analysis strategy to measure the branching fraction
ratio Ry = B (B2 — ¢utp™) /B (B2 — ¢etTe™) and the current sta-
tus of the on-going analysis of the combined Run 1 and Run 2 LHCb
data sample will be presented.

T 63.4 Mi 16:45 S15
Measurement of the branching fraction of B — D**(D()7z0)¢v
in the context of a R(D(*)) analysis at the Belle experiment
— FLORIAN BERNLOCHNER, PABLO GOLDENZWEIG, FELIX METZNER,
and eMaxiMmiLIAN WELscH — ETP, KIT, Karslruhe

The observed ratios of semi-tauonic decays involving D and D*
mesons, R(D(*)), are in strong tension with the Standard Model ex-
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pectation. Recent measurements point to a deviation of about four
standard deviations. One of the main backgrounds in the experimen-
tal determination are processes from B — D**(D(*)79) ¢y, where D**
denotes one of the four 1P excited D meson states. In this work, a di-
rect measurement of these channels is carried out and this talk presents
the current status of measuring B(B — D**(D™)70)fv) using the full
Belle dataset of 772 million BB pairs and a novel hadronic tagging
method.

T 63.5 Mi17:00 S15
Measurement of B — D®*)rv via the ratios R(D(*)) at Belle and
under utilisation of the Belle II software — FLORIAN BERN-
LOCHNER, MICHAEL FEINDT, PABLO GOLDENZWEIG, eFELIX MET-
ZNER, and MaxiMILIAN WELscH — ETP, KIT, Karlsruhe

The discrepancy observed for the ratios R(D(*)) of the decays B —
D®™) 7y relative to the light lepton modes B — D(*) ¢y (¢ = e, ) be-
tween the experimental results and the Standard Model predictions is
one of the persistent flavour anomalies with a significance of four stan-
dard deviations. The new Belle II software framework and the therein
included conversion tool B2BII allows to reevaluate the Belle data set
of 772 million BB-pairs recorded from 1999 until 2010 using the im-
proved algorithms of the modern framework. With this approach a
new measurement of the ratios R(D(*)) with an improved hadronic
tagging algorithm — the Full Event Interpretation — is carried out.
Profiting from the higher reconstruction efficiency, due to the new tag-
ging algorithm, this analysis aims to provide new insights into these
semileptonic B-decays.

In this talk, the procedure and the current status of the analysis will
be presented.

T 63.6 Mil7:15 S15
Search for BY — v(2S)KQ decays at the LHCb experiment
— VukaN JEvTIC, @ JASPER LAMMERING, and PATRICK MACKOWIAK
— Experimentelle Physik 5, TU Dortmund

The decay B — ¢(2S)K§ has not been observed yet but is predicted
by the Standard Model. In a previous analysis, where CP-violation
was measured in B® — (25)KQ, performed by LHCb using the Run
I dataset, a hint for the Bs decay has been seen. Therefore the ob-
servation is expected by analyzing more data and developing a spe-
cialized selection for such decays. In order to cancel systematic uncer-
tainties, the ratio of branching fractions B(B? — #(25)KQ)/B(B° —
¥(25)KQ) is measured. In this talk, the current status of the analy-
sis using the complete LHCb dataset corresponding to an integrated
luminosity of 9 fb~1 is presented.

T 63.7 Mi17:30 S15
Measurement of the ratio of branching fractions of the de-
cays AQ — (2S)A° and AQ — JApA® at LHCb — eParrick
Mackowiak — Experimentelle Physik 5, TU Dortmund

The aim of this analysis is the measurement of the ratio of branching
fractions Br(A? — ¢ (25)A%)/Br(A9 — JApAC), where the decay of the
AY is reconstructed through the decays of ¥(2S) — pu or JAp — pp
and A% — pr. A measurement of the ATLAS collaboration of this ratio
shows a deviation to a theory prediction and similar ratios from the
b meson sector. Using data from the LHCb experiment, a more sensi-
tive result is expected. By measuring the ratio of branching fractions,
systematic uncertainties, uncertainties from the measured luminosity,
and from fragmentation effects cancel.

The talk will cover the current status of the analysis using the Run I
dataset of the LHCb experiment, which corresponds to an integrated
luminosity of 3 fb—1.

T 63.8 Mi 17:45 S15
Search for the decay B2 — D*t D*~ with the LHCb experi-
ment — KeEvIN HEINICKE, PHiLIPP IBIS, €JAN LANGER, ANTJE MOD-
DEN, and MARGARETE SCHELLENBERG — Experimentelle Physik 5, TU
Dortmund

The LHCD experiment is dedicated to search for New Physics beyond
the Standard Model through precision measurements of B-meson de-
cays. This analysis aims to observe the decay B? — D*tD*~ and
measure its branching fraction. In order to reduce systematic un-
certainties, the branching fraction is measured relative to the decay
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BY — D*tD*~. A next step of the analysis could be a measurement
of the time dependent CP violation in B® — D*t D*~ decays. As this
decay involves a pseudoscalar meson decaying into two vector mesons,
an angular analysis is planned.

In this talk the current status of the analysis will be presented, using
the full dataset of the LHCb experiment corresponding to an integrated
luminosity of 9fb—1.

T 63.9 Mi 18:00 S15
Erste Studien von inklusiven B — X/, Zerfillen mit dem Bel-
le IT Experiment — eSTeEpHAN DUELL', JOoCHEN DINGFELDER!,
FrLoriaN BernLocHNER? und PrTeEr LeEwis! — IRheinische
Friedrich-Wilhelms-Universitét Bonn — 2Karlsruher Institut fiir Tech-
nologie
In diesem Vortrag wird eine Analyse von inklusiven semileptonischen
B-Zerfallen mit den ersten Kollisionsdaten des neuen SuperKEKB Be-
schleunigers vorgestellt, in der das inklusive semileptonische Verzwei-
gungsverhiltnis B(B — X/{vy) gemessen und die Leistungsfihigkeit
des Belle II Detektors mit ersten Daten charakterisiert werden soll.
Zur Unterscheidung zwischen Y(4S) — BB Ereignissen und Unter-
grundereignissen wird ein zweites Lepton mit hohem Impuls in jedem
Ereignis rekonstruiert. Anschliefend konnen Ladungs- und Winkelab-
hingigkeiten zwischen den beiden Leptonen ausgenutzt werden, um se-
mileptonische B-Zerfélle von anderen Zerféllen zu unterscheiden. Die
Analyse basiert auf einem frithen Datensatz (500pb~!), den das Belle

II Experiment im Sommer 2018 mit dem SuperKEKB Beschleuniger
in Japan aufgezeichnet hat. Der aktuelle Status der Messung wird préa-
sentiert.

T 63.10 Mi 18:15 S15
Measurement of inclusive differential kinematic distributions
for |V,p| — FLORIAN BERNLOCHNER, LU CA0, WILLIAM SUTCLIFFE,
and eRAYNETTE VAN ToNDER — Karlsruhe Institute of Technology,
Germany

The discrepancy between inclusive and exclusive measurements of the
CKM matrix element |V,,;| has posed a longstanding puzzle. Since one
of the major difficulties involved with the inclusive |V,;| measurement
is the determination of the non-perturbative distribution function de-
scribing the internal Fermi motion of the b-quark, innovative new anal-
ysis strategies aimed toward reducing model uncertainties have been
suggested. One of these approaches proposes to measure key kinematic
differential distributions of B — X, Iv decays and combine them into
a global, data-driven fit, which would simultaneously determine |V,;3|
as well as other useful parameters. This analysis makes use of hadronic
tagging and is performed on the full dataset of the Belle experiment
comprising 772 million BB pairs. In order to test analysis techniques
under development for the above-mentioned measurement, the more
abundant phase space region of B — X.lv decays is exploited. This
talk will show the current analysis status as well as differential kine-
matic distributions for B — X lv decays.



