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T 84.1 Thu 16:15 T-H15
Tagged analysis of 𝐵 → 𝑋𝑢ℓ𝜈 at Belle — ∙Armindokht Af-
sharipour, Florian Bernlochner, Jochen Dingfelder, Svenja
Granderath, Peter Lewis, and Rieka Rittsteiger — Physikalis-
ches Institut, Universität Bonn
We present a study of the exclusive charmless semileptonic decays,
𝐵 → 𝑋𝑢ℓ𝜈, where 𝑋𝑢 = 𝜋0, 𝜂, 𝜂′ and ℓ is an electron or a muon, with
the Belle experiment at the SuperKEKB collider in Japan. In the Belle
experiment, electrons and positrons are collided at the center-of-mass
energy equal to the mass of the ϒ(4𝑆) resonance, which decays to pairs
of 𝐵 mesons. One of the two 𝐵 mesons can be fully reconstructed in a
hadronic decay mode (hadronic B tagging) using the Full Event Inter-
pretation algorithm. The signal 𝐵 meson is then reconstructed from
the remaining particles (hadrons and leptons) formed from the unas-
signed tracks and neutral clusters in the event. In this talk, the general
analysis strategy and status of the 𝐵 → 𝑋𝑢ℓ𝜈 analysis using hadronic
B-tagging in Belle is presented.

T 84.2 Thu 16:30 T-H15
Untagged Analysis of 𝐵 → 𝜋ℓ𝜈ℓ and extraction of |𝑉𝑢𝑏| at
Belle II — Florian Bernlochner, Jochen Dingfelder, ∙Svenja
Granderath, and Peter Lewis for the Belle II-Collaboration —
Physikalisches Institut der Rheinischen Friedrich-Wilhelms-Universität
Bonn
One of the puzzles of current research in flavor physics is the persist-
ing discrepancy between the results of exclusive and inclusive measure-
ments of the CKM matrix element |𝑉𝑢𝑏|. The charmless semileptonic
decay 𝐵 → 𝜋ℓ𝜈ℓ is one of the most accessible and powerful channels
for determining |𝑉𝑢𝑏| in exclusive modes. Using data from the Belle II
experiment, a new precision measurement of |𝑉𝑢𝑏| can be performed.
In preparation for this, an untagged measurement method for extract-
ing 𝐵 → 𝜋ℓ𝜈ℓ events is developed using Belle II data. An untagged
measurement allows for sufficiently large samples of this rare decay
already with the current Belle II dataset. In order to increase the sig-
nal purity, boosted decision trees are employed to suppress continuum
and 𝐵𝐵 backgrounds. This talk will discuss the current status of the
analysis and |𝑉𝑢𝑏| extraction.

T 84.3 Thu 16:45 T-H15
Exclusive 𝐵 → 𝑋𝑢ℓ𝜈ℓ Decays with Hadronic Tagging in
Belle II Data — ∙Moritz Bauer, Pablo Goldenzweig, and Tor-
ben Ferber for the Belle II-Collaboration — KIT, Karlsruhe, Ger-
many
There has been a longstanding 3𝜎 tension between inclusive and exclu-
sive measurements of the magnitude of the CKM matrix element |𝑉𝑢𝑏|.
Semileptonic decays involving 𝑏 → 𝑢 transitions present a unique op-
portunity to measure |𝑉𝑢𝑏| with the current Belle II dataset due to
their comparatively high branching fraction.

We present analyses of the semileptonic processes 𝐵 → 𝜋ℓ𝜈ℓ and
𝐵 → 𝜌ℓ𝜈ℓ in Belle II data as steps towards the extraction of this ma-
trix element from exclusive decays. These analyses are conducted with
hadronic tagging, utilizing a new tagging algorithm, the Full Event In-
terpretation.

T 84.4 Thu 17:00 T-H15
Tagged analysis of 𝐵 → 𝜌0ℓ𝜈, 𝐵 → 𝜌+ℓ𝜈 and 𝐵 → 𝜔ℓ𝜈
— Armindokht Afsharipour, Florian Bernlochner, Jochen
Dingfelder, Svenja Granderath, Peter Lewis, and ∙Rieka
Rittsteiger for the Belle-Collaboration — Physikalisches Institut der
Rheinischen Friedrich-Wilhelms-Universität Bonn
We present a study of the charmless semileptonic decays 𝐵 → 𝜌0ℓ𝜈,
𝐵 → 𝜌+ℓ𝜈 and 𝐵 → 𝜔ℓ𝜈, where ℓ is an electron or a muon, with the
Belle experiment at KEK in Tsukuba, Japan. Belle took data from
1999 until 2010 at a center-of-mass energy corresponding to the mass
of the ϒ(4𝑆), which predominantly decays into a pair of 𝐵 mesons.
The Full Event Interpretation is used to fully reconstruct one 𝐵 me-
son in a hadronic decay mode. The signal 𝐵 meson is reconstructed
from a lepton and the respective hadron (𝜌, 𝜔) using the remaining
tracks and neutral clusters in the event. The precise knowledge of the
tag-side B decay leads to a good signal-to-background ratio but also a
very small efficiency.

In this talk the analysis strategy and status of the 𝐵 → 𝜌0ℓ𝜈,

𝐵 → 𝜌+ℓ𝜈 and 𝐵 → 𝜔ℓ𝜈 analysis using hadronic B-tagging at Belle
are presented.

T 84.5 Thu 17:15 T-H15
Measurement of the photon energy spectrum in the fully-
inclusive hadronic-tagged 𝐵 → 𝑋𝑠𝛾 decays at the Belle II
experiment — ∙Henrikas Svidras — DESY, Hamburg
Belle II is an experiment at the next-generation 𝐵 factory SuperKEKB
located at KEK in Tsukuba, Japan. It aims to probe heavy flavour
physics at a higher precision than its predecessors, namely BaBar and
Belle. The goal is to collect 50 ab−1 of data during its run: more
than 50 times that of Belle. One of the particularly promising decay
channels to study is the inclusive radiative 𝐵 → 𝑋𝑠𝛾 decay, where 𝑋𝑠

denotes any possible decay products containing an 𝑠 quark and 𝛾 is a
high-energetic photon. This decay can provide constraints for beyond-
SM theories, for example by measuring 𝐶𝑃 asymmetries, and be used
to extract important parameters such as the 𝑏 quark mass. The analy-
sis presented in this talk focuses on the hadronic-tagged fully-inclusive
approach, where one of the daughter 𝐵 mesons of the ϒ(4𝑆) → 𝐵�̄�
decays into hadrons. The extraction of the photon energy spectrum of
the 𝐵 → 𝑋𝑠𝛾 is one of the goals of the analysis. The talk presents the
analysis setup and main challenges of this measurement at Belle II.

T 84.6 Thu 17:30 T-H15
Measurement of the 𝑞2 moments in semi-leptonic B meson de-
cays at Belle II — ∙Maximilian Welsch, Florian Bernlochner,
and Jochen Dingfelder — Physikalisches Institut der Rheinischen
Friedrich-Wilhelms-Universität Bonn
The determination of inclusive |𝑉cb| from 𝑏 → 𝑐ℓ𝜈 decays relies on
the Heavy Quark Expansion (HQE) involving coefficients and asso-
ciated non-perturbative matrix elements, which can be expressed in
terms of a number of expansion parameters. The moments of the
kinematic distribution of the decay can be computed in a similar man-
ner and are dependent on the same HQE parameters. Consequently,
measurements of such moments can be used to better constrain the
expansion parameters and, thereby, more precisely determine |𝑉cb|.
In this talk, we present the first measurement of the q2 moments of
𝐵 → 𝑋𝑐ℓ𝜈 decays with 62.8 fb−1 of Belle II data. The q2 moments of
the 𝑏 → 𝑐ℓ𝜈 transition are particularly powerful for constraining the
HQE expansion as they can be expressed in terms of a reduced set of
non-perturbative parameters due to reparametrization invariance. In
addition, we present an preliminary determination of |𝑉cb|.

T 84.7 Thu 17:45 T-H15
Untagged 𝐵

0 → 𝐷*+ℓ−𝜈ℓ studies with Belle II — Florian
Bernlochner1, Lu Cao1,2, Jochen Dingfelder1, and ∙Chaoyi
Lyu1 — 1Physikalisches Institut der Rheinischen Friedrich-Wilhelms-
Universität Bonn — 2Deutsches Elektronen-Synchrotron DESY
The precise determination of the CKM matrix element |𝑉𝑐𝑏| and
semileptonic form factors in 𝐵 meson decays are important for car-
rying out precision tests of the flavour sector of the Standard Model
and to search for new physics. The decay of 𝐵0 → 𝐷*+ℓ−𝜈ℓ is partic-
ularly well suited to determine |𝑉𝑐𝑏| due to its large branching fraction,
small backgrounds and the availability of lattice data to describe the
form factors. In this talk, we will present the current status of estab-
lishing an untagged measurement of the 𝐵

0 → 𝐷*+ℓ−𝜈ℓ branching
fraction and form factors using early Belle II data.

T 84.8 Thu 18:00 T-H15
Measuring kinematic distributions of 𝐵 → 𝐷*ℓ𝜈ℓ with
hadronic tagging at Belle II — Florian Bernlochner, Jochen
Dingfelder, ∙Michael Eliachevitch, Michael Hedges, Peter
Lewis, Markus Prim, and William Sutcliffe — Physikalisches
Institut der Rheinischen Friedrich-Wilhelms-Universität Bonn
The analysis of semileptonic 𝐵 meson decays is one of the main pillars
of the physics program of the Belle II experiment, since their theo-
retical cleanliness enables precise theoretical predictions which can be
compared with measurements for tests of the Standard Model of par-
ticle physics (SM).

This talk presents early results and analysis plans for the 𝐵 → 𝐷*ℓ𝜈ℓ
decay with ℓ denoting the light leptons 𝑒 and 𝜇. Its high branching
fraction and ease of reconstruction allow to use available Belle II data

1



Heidelberg 2022 – T Thursday

for differential measurements of the shapes describing the decay kine-
matics. These are sensitive to the |𝑉cb| CKM matrix-element and to
the form-factors describing the interactions of the hadronic current.
Based on these shapes we can further measure angular observables
such as the forward-backward asymmetry 𝐴FB to probe the SM. In
the presented analysis the other 𝐵 meson originating from the ϒ(4𝑆) is
fully reconstructed in hadronic decay modes via the Full Event Inter-
pretation tagging algorithm, providing the full four-momentum of the
signal 𝐵 meson. Due to the resulting high purity and good resolution
this serves as an important cross-check of similar measurements using
an inclusive tagging approach.

T 84.9 Thu 18:15 T-H15
Studies of 𝐵 → 𝐷**ℓ𝜈 at Belle II — Ariane Frey, ∙Noreen
Rauls, and Benjamin Schwenker — II. Physikalisches Institut,
Georg-August-Universität Göttingen, Friedrich-Hund-Platz 1, 37077
Göttingen, Deutschland
The semileptonic decay 𝐵 → 𝐷**ℓ𝜈 is one of the main background

modes for the determination of the ratio 𝑅(𝐷(*)), which is used to
probe the Standard Model. One of the aims of this analysis is to un-
derstand the decay 𝐵 → 𝐷**ℓ𝜈 as background contribution to the
𝑅(𝐷(*)) measurement. For the reconstruction of the daughters of the
𝐷** various different hadronic 𝐷 and 𝐷* modes are used. The 𝐵 me-
son is reconstructed using these 𝐷** decay modes as well as light and
charged leptons.
𝐵 mesons are always produced in pairs on the ϒ(4𝑆) resonance at the
Belle II experiment in Japan. One of these 𝐵 mesons is reconstructed
using the decay mode stated above. The other 𝐵 meson uses the
hadronic Full Event Interpretation (FEI) for its reconstruction. The
FEI is an algorithm, which is based on the hierarchical reconstruction
of final-state, intermediate particles and 𝐵 mesons using multivariate
classifiers.
This talk will give a first insight on the reconstruction of the 𝐵 meson
in these channels using Belle II Monte Carlo samples. Furthermore, a
brief outlook will be shown.
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