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Abstract ID : 1

The q2 moments in inclusive semileptonic B decays

Content

In this talk I will present the calculation of moments of the q2 distribution in inclusive semilep-
tonic B decays with a lower cut on the dilepton invariant mass q2, confirming known results.
The theoretical predictions are then used in a global fit to moments of the spectrum of inclusive
semileptonic B decays, allowing the extraction of |Vcb|. The fit includes the recently measured
q2 moments, together with moments in the lepton energy and hadronic invariant mass. The un-
certainty on the non-perturbative parameters and on |Vcb| slightly decreases, yielding to the final
value |Vcb| = (41.97± 0.48)× 10−3.

Primary authors: FINAURI, Gael; GAMBINO, Paolo (University of Turin)

Presenter: FINAURI, Gael

Status: SUBMITTED

Submitted by FINAURI, Gael on Friday, 19 April 2024
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Abstract ID : 2

On the potential of Light-Cone Sum Rules without
semi-globalQuark-Hadron Duality

Content

The calculation of local form factors involved in the SM predictions of semileptonic
B-meson decays at low-q2 is a crucial ingredient in the assessment of the B-anomalies.
We revisit their calculation in QCD Light-Cone Sum Rule with B-meson Light-Cone Distribution
Amplitudes. In our strategy, we bypass the semi-global quark-hadron duality (QHD) approxima-
tion which usually contributes an unknown and potentially large systematic error to the prediction
of form factors.
We trade this improvement for an increased reliance on higher-order contributions in QCD pertur-
bation theory and higher-twist contributions in the light-cone OPE. Unlike the systematic error
from QHD, the magnitude of truncation errors is assessable and systematically improvable, hence
allowing robust predictions of form factors.

Primary authors: CARVUNIS, Alexandre (Università di Torino); MAHMOUDI, Nazila (Universite
Claude Bernard Lyon I (FR)); MONCEAUX, Yann

Presenter: CARVUNIS, Alexandre (Università di Torino)

Status: SUBMITTED

Submitted by CARVUNIS, Alexandre on Monday, 22 April 2024
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Abstract ID : 3

Order-α2
s corrections to the leptonic invariant mass

spectrum in B → Xcℓν̄.

Content

Experimental results for moments of the leptonic q2-spectrum in inclusive semileptonic B-meson
decays often involve cuts on q2. Therefore, the spectrum itself (rather than its moments only) needs
to be evaluated on the theoretical side. We present results of our calculation of O(α2

s) corrections
to this spectrum that have been obtained via a numerical solution to differential equations for the
relevant master integrals. Our findings agree with the recently published analytical results of Fael
and Herren.

Primary authors: CZAJA, Mateusz (University of Warsaw); Prof. MISIAK, Mikolaj (University of
Warsaw (PL))

Presenter: CZAJA, Mateusz (University of Warsaw)

Status: SUBMITTED

Submitted by CZAJA, Mateusz on Tuesday, 23 April 2024
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Abstract ID : 4

A model-independent parameterization of
semileptonic B decays with two final-state hadrons

Content
Semileptonic B decays involving multiple final-state hadrons play a crucial role as backgrounds
to studies of lepton flavour universality or recent anomaly observed in B → Kνν. Furthermore,
these poorly understood decays constitute sizeable signal components in measurements of inclu-
sive B → Xu/cℓν decays and the subsequent extraction of inclusive Vxb.

Current theoretical models describing decays such as B → Dπℓν or B → ππℓν rarely take con-
tributions beyond dominant resonances into account, while neglecting non-resonant components.

In this talk, we present a novel, model-independent parameterization of three-hadron form factors.
The challenge is the dependence of the form-factors on two additional variables beyond the usual
q2-dependence: they can be chosen to correspond to the invariant mass and the helicity angle of the
final state hadron system. Using dispersive methods we derive a systematic expansion in all three
kinematic variables, generalizing the standard z-expansion, and bound the expansion coefficients
through unitarity. Our method treats the two-hadron lineshapes in a model-independent manner
using Omnès functions, thus allowing for a data-driven determination of all expansion parameters.

Primary author: HERREN, Florian (Fermilab)

Co-author: VAN TONDER, Raynette (McGill University)

Presenter: HERREN, Florian (Fermilab)

Status: SUBMITTED

Submitted by HERREN, Florian on Monday, 6 May 2024
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Abstract ID : 5

Improving our understanding of B -> D pi l nu and B
-> pi pi l nu decays

Content
In this talk, we present studies of two semileptonic decays with two hadrons in the final state.
First, we’ll discuss B → Dπℓν decays that not only constitute a sizeable background for R(D(∗))
determinations, but also comprise a largely unknown signal component for inclusive B → Xcℓν
decays. The dominant decay chain proceeds through resonant B → D∗/D∗

2(→ Dπ)ℓν decays,
but also includes a poorly understood broad component. We study the composition of this broad
component by using our newly developed formalism for B → Dπℓν decays, together with ex-
perimental spectral measurements, and investigate the plausibility of the two-pole structure in
the Dπ S-wave. In addition, we provide recommendations for possible future measurements to
systematically improve current understanding of B → Dπℓν decays kinematics.

In the second part of the talk we present new results on B → ππℓν decays, relevant to studies of
B → ρℓν and Vub determinations. We discuss the separation of signal P-wave from background S-
wave contributions in the ρ-region and the use of e+e− → π+π− data to describe the ρ-lineshape.
In addition, we briefly discuss the inclusion of the leading isospin breaking effects in B → ππℓν

decays.

Primary author: VAN TONDER, Raynette (McGill University)

Co-author: HERREN, Florian (UZH)

Presenter: VAN TONDER, Raynette (McGill University)

Status: SUBMITTED

Submitted by VAN TONDER, Raynette on Monday, 6 May 2024
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Abstract ID : 6

B->D(*)lnu at BaBar and
Lambda_b->Lambda_ctaunu at LHCb

Content

I will present two sets of results:
1/ legacy BaBar B->D()lnuwith l=e/mu, angular analyses. This will cover https://arxiv.org/abs/2311.15071
and an update to: https://arxiv.org/abs/1903.10002, including all lattice B->D results in a joint BaBar+lattice
fit.
2/ Lambda_b -> Lambda_c taunu, for 3-prong hadronic tau, at LHCb. The Run1 R(Lc) analysis is
being updated to Run1+2. This includes a separate update to BR(Lambda_b->Lambda_c 3pi), for
the normalization mode. I will also discuss possibilities for angular studies in this mode, including
both 3-prong Lambda_c->pKpi, and 2-prong Lambda_c -> {pKs, Lambda0pi} modes.

Primary author: DEY, Biplab (Eotvos U.)

Presenter: DEY, Biplab (Eotvos U.)

Status: SUBMITTED

Submitted by DEY, Biplab on Wednesday, 8 May 2024

June 24, 2024 Page 6



Challenges in S ⋯ / Report of Abstracts Intrinsic Charm and Higher Order ⋯

Abstract ID : 7

Intrinsic Charm and Higher Order 1/mb corrections
in inclusive B → Xcℓν̄

Content
The Heavy Quark Expansion (HQE) has become the major tool to perform precision calculations
for inclusive rates and spectra of heavy hadron decays. With this method, the CKM matrix ele-
ment Vcb has been extracted with incredible percent-level precision from moments of the inclusive
semileptonic B → Xcℓν̄. The HQE is an expansion in powers of the inverse mass of the heavy
quark 1/mb and introduces HQE matrix elements, containing the nonperturbative long-distance
effects, which can be extracted from data.

To further increase precision, we have to include even higher order terms in the expansion and
therefore we recently pushed the expansion to 1/m5

b . We focused specifically on the reparametriza-
tion invariant (RPI) dilepton invariant mass q2 moments of the spectrum, which depend on a re-
duced set of HQE parameters. Specifically, at dimension eight, i.e. 1/m5

b , “intrinsic charm” (IC)
contributions proportional to 1/(m3

bm
2
c) enter, which are numerically expected to be sizeable and

therefore interesting for improving the theoretical predictions for B → Xcℓν̄.

In this talk, I will discuss how we determine the RPI HQE parameters at 1/m5
b and briefly review

how RPI is employed in inclusive Vcb determinations. Furthermore, I will show how the “intrinsic
charm” and “genuine” 1/m5

b contribute to the q2-moments of B → Xcℓν̄. Consequently, I will
show that the total 1/m5

b contributions may not be as sizeable as initially expected.

Primary authors: MANNEL, Thomas; MILUTIN, Ilija Sibin; Dr VOS, Keri (University of Maas-
tricht)

Presenter: MILUTIN, Ilija Sibin

Status: SUBMITTED

Submitted by MILUTIN, Ilija Sibin on Wednesday, 15 May 2024
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Abstract ID : 8

Determination of Vcb from Exclusive Decays

Content

We present a determination of Vcb taking into account the most recent data on exclusive decays
as well as form factor calculations from lattice QCD. We employ unitarity constraints within the
Boyd-Grinstein-Lebed (BGL) parametrization and carefully study their impact on the results. Fur-
thermore, we give updated Standard Model predictions for the lepton-flavor non-universality ob-
servables R(D(*)).

Primary authors: GAMBINO, Paolo (University of Turin); JUNG, Martin (Università di Torino &
INFN); SCHACHT, Stefan (University of Manchester)

Presenter: SCHACHT, Stefan (University of Manchester)

Status: SUBMITTED

Submitted by SCHACHT, Stefan on Saturday, 18 May 2024
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Abstract ID : 9

The semileptonic form factors of the open-charm
mesons in Nf = 4 holographic QCD

Content

Semileptonic decays involve a heavy meson transitioning to a lighter one via a W boson. Under-
standing these form factors is crucial for accurately measuring CKM matrix elements. These form
factors stem from nonperturbative QCD processes, and diverse phenomenological models help
provide insights into them.
In this talk, we present a study of the semileptonic form factors of the D(s) meson from a modified
soft-wall 4-flavor holographic model. We investigate the semileptonic decay processes D+ →
(π,K, η)l+νl and D+

s → (K, η)l+νl, associated with the vector meson exchange, as well as
D+

(s) → K∗l+νl, associated with the vector and axial vector meson exchange. The form factors
f+(q

2) for D → π and D(s) → K decays agree excellently with experimental and lattice data, out-
performing other theoretical approaches. The f+(q

2) form factor for D+ → η is compatible with
experimental data, while a slight discrepancy is observed for D+

s → η at large q2. Additionally,
we predict the vector form factors V (q2) and A1(q

2) for D → K∗ and Ds → K∗ decays, respec-
tively. The results agree well with other approaches and lattice data at maximum recoil (q2 = 0).

Primary author: AHMED, Hiwa

Co-authors: Dr CHEN, Yidian (Hangzhou Normal University); Prof. HUANG, Mei (University of
Chinese Academy of Scineces)

Presenter: AHMED, Hiwa

Status: WITHDRAWN

Submitted by AHMED, Hiwa on Sunday, 19 May 2024
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Abstract ID : 10

InvestigatingQuark Hadron Duality Violation in
inclusive semileptonic B→ Xc ν l decays

Content

The Heavy Quark Expansion (HQE) is one of the leading tools for calculating decay rates and
kinematic moments of inclusive semi-leptonic B-meson decays. The HQE is an Operator Product
Expansion (OPE) in terms of the inverse of the mass of the heavy bottom quark (1/mb). It intro-
duces nonperturbative HQE parameters which can be determined using data. Using the HQE, the
CKM matrix element Vcb has been extracted at percentage level precision from the moments of
inclusive semi-leptonic B meson decays (B → Xc ν l). The calculations upon which the theoreti-
cal estimates rely are done in terms of quarks and gluons. These are, however, not accessible for
experiments. Quark Hadron Duality (QHD) allows for a translation of theoretical predictions at
the quark level to experimental observables at the hadron level. Since the increased accuracy in
HQE predictions up to order of 1/m5

b , violation of the QHD may start to become a relevant limit
to the achievable precision. When QHD is violated, the OPE upon which the HQE relies stops
being a valid expansion. In my talk I will show how we can derive a model for the Quark Hadron
Duality Violation (QHDV) and how the violation can enter different kinematic moments of the
B → Xc ν l decays.

Primary authors: MANNEL, Thomas; MILUTIN, Ilija Sibin; VERKADE, Rens; Dr VOS, Keri
(University of Maastricht)

Presenter: VERKADE, Rens

Status: SUBMITTED

Submitted by VERKADE, Rens on Thursday, 23 May 2024
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Abstract ID : 11

Model-independent fits to experimental and lattice
data for B → D∗ℓν̄ (and other) exclusive decays

Content

We present an analysis of the exclusive semileptonic decay B → D∗ℓν̄ based on the Belle and
Belle II data made public in 2023 and considering also a new combination of both data sets by
HFLAV, combined with recent lattice-QCD calculations of the hadronic transition form factors
by FNAL/MILC, HPQCD and JLQCD. The analysis is based on the form-factor parameterisation
by Boyd-Grinstein-Lebed (BGL), determined both in terms of Bayesian and Frequentist statistics,
for which we discuss novel strategies. We compare the results of an analysis where the BGL
parameterisation is fit only to the lattice data with ones from a simultaneous fit to lattice and
experiment, and discuss the resulting predictions for the CKM-matrix element
V cb as well as other phenomenological observables, such as Rτ/µ(D∗). We find tensions when
comparing the analysis based on different experimental and/or theoretical input, requiring the
introduction of a systematic error for our predictions.

Primary author: JUTTNER, Andreas (CERN)

Co-author: BORDONE, Marzia (CERN)

Presenter: JUTTNER, Andreas (CERN)

Status: SUBMITTED

Submitted by JUTTNER, Andreas on Monday, 27 May 2024
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Abstract ID : 12

Kolya and New results on inclusive Vcb using q2, Eℓ
and MX spectral moments

Content

We present a new global fit for inclusive Vcb decays based on the Kolya open-source library, uti-
lizing the full available set of spectral moments of semileptonic B → Xcℓν decays with state-of-
the-art precision. Our approach includes a novel prescription to estimate the uncertainty arising
from missing higher-order contributions of order 1/m4

b in the heavy quark expansion (HQE). We
review various approaches on how to incorporate theoretical uncertainties and correlations, study-
ing their impact on the value of inclusive Vcb and HQE parameters.

Primary author: VOS, Keri (Nikhef National institute for subatomic physics (NL))

Presenter: VOS, Keri (Nikhef National institute for subatomic physics (NL))

Status: SUBMITTED

Submitted by VOS, Keri on Monday, 27 May 2024
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Abstract ID : 13

Precision QCD corrections to semileptonic B decays

Content

In this talk, I will review recent advancements in the calculation of QCD higher-order corrections
for semileptonicB decays. Specifically, I will present the next-to-next-to-leading-order corrections
to the q2 spectrum of the inclusive decay B → Xclν̄l, which can be utilized to incorporate the
recent measurements of q2 moments by Belle and Belle II into global fits of inclusive semileptonic
B decays. Additionally, I will discuss recent results for the third-order corrections to the total
width of b → ulν̄l decays. These corrections are crucial for evaluating the phase-space ratio
C = |Vub/Vcb|2Γ(B → Xclν̄l)/Γ(B → Xulν̄l), which appears as normalization factor in the
branching ratios of B decays mediated by b → s transitions, such as B → Xsγ and B → Xsl

+l−.

Primary author: FAEL, Matteo (CERN)

Co-authors: HERREN, Florian (UZH); USOVITSCH, Johann (CERN)

Presenter: FAEL, Matteo (CERN)

Status: SUBMITTED

Submitted by FAEL, Matteo on Tuesday, 28 May 2024
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Abstract ID : 14

Steamlining semileptonic analyses

Content

Semileptonic measurements take a very long time. Particularly at LHCb where the datasets are
large and background control is very important and fiddly. Most of these reasons are inherent to
the measurements themselves but there are a few aspects which are repeated for each analysis
which could be streamlined. This talk will open a broad discussion of how to streamline with a
few proposals of potential improvements.

Primary author: OWEN, Patrick Haworth (University of Zurich (CH))

Presenter: OWEN, Patrick Haworth (University of Zurich (CH))

Status: SUBMITTED

Submitted by OWEN, Patrick Haworth on Wednesday, 29 May 2024
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Abstract ID : 15

B(s) → D
(∗)
(s) form factors at

cal O(1/m2
c)

Content

We perform a fit of the Isgur-Wise function including calO(1/m2
c) corrections to the available the-

oretical and experimental constraints. We include the tensor form factors and the corresponding
unitarity bounds for the first time in this framework. We discuss the compatibility between the
different constraints. We also compare our results with those of other methods. We present our
SM predictions and Vcb extractions.

Primary authors: BORDONE, Marzia (CERN); GUBERNARI, Nico (University of Cambridge); JUNG,
Martin (Università di Torino & INFN); VAN DYK, Danny

Presenter: GUBERNARI, Nico (University of Cambridge)

Status: SUBMITTED

Submitted by GUBERNARI, Nico on Wednesday, 29 May 2024
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Abstract ID : 16

Implications of SMEFT for semileptonic processes

Content

The SU(2)L × U(1)Y invariance of the Standard Model Effective Field Theory (SMEFT) predicts
multiple restrictions in the space of Wilson coefficients of U(1)em invariant effective lagrangians
such as the Low-energy Effective Field Theory (LEFT), used for low-energy flavor-physics observ-
ables, or the Higgs Effective Field Theory (HEFT) in unitary gauge, appropriate for weak-scale
observables. In this work, we derive and enumerate all such predictions for semileptonic opera-
tors up to dimension 6. We find that these predictions can be expressed as 2223 linear relations
among the HEFT/LEFT Wilson coefficients, that are completely independent of any assumptions
about the alignment of the mass and flavor bases. These relations connect semileptonic B meson
decays to a wide array of experimental searches, including high-pT dilepton searches, top decays,
Z-pole observables, charged lepton flavor violating observables, non-standard neutrino interac-
tion searches and semileptonic decays of K and D mesons. We illustrate how these relations can
be utilized to impose stringent indirect constraints on several Wilson coefficients that are currently
weakly constrained or entirely unconstrained by direct experiments. Moreover, these relations im-
ply that any evidence of new physics in a specific search channel must generally be accompanied
by correlated anomalies in other channels.

Primary authors: KARMAKAR, Siddhartha (Tata Institute of Fundamental Research); DIGHE,
Amol (Tata Institute of Fundamental Research); GUPTA, Rick S (Tata Institute of Fundamental Re-
search)

Presenter: KARMAKAR, Siddhartha (Tata Institute of Fundamental Research)

Status: SUBMITTED

Submitted by KARMAKAR, Siddhartha on Thursday, 30 May 2024
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Abstract ID : 17

Simultaneous analysis of B → Dℓν and B → D∗ℓν to
improve the determination of |Vcb|.

Content

We propose a simultaneous analysis of B → Dℓν and B → D∗ℓν decays to measure model-
independent observables for the determination of |Vcb|. The B → D∗ℓν decays is partially recon-
structed, removing systematic uncertainty on |Vcb| from the soft-pion reconstruction. By assuming
equality of the semileptonic decay width of B0 and B+ mesons, we can also measure f+−/f00, the
ratio of the branching fractions of the Υ(4S) decaying into charged and neutral BB pairs. From
the model-independent observables, |Vcb| and the form-factor parameters of both decays can be
determined a-posteriori assuming any form-factor model and lattice data inputs. Using simulation,
we present the potential of this analysis with the current Belle II dataset.

Primary author: VAHSEN, Sven (University of Hawaii (US))

Presenter: VAHSEN, Sven (University of Hawaii (US))

Comments:

Submitted by SV for the Belle II Speakers Committee. The final speaker will be selected
by the Belle II collaboration if the abstract is accepted.

Status: SUBMITTED

Submitted by VAHSEN, Sven on Friday, 31 May 2024
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Abstract ID : 18

Opportunities with Baryons @ LHCb

Content

Semileptonic b-baryons decays provide powerful probes for testing the Standard Model and for
searching for New Physics effects. In this contribution, the LHCb semileptonic measurements
with b-baryons will be presented: the status, the analyses ongoing and the prospect for future.

Primary author: LUPATO, Anna (Università di Bergamo & INFN Padova)

Presenter: LUPATO, Anna (Università di Bergamo & INFN Padova)

Status: SUBMITTED

Submitted by LUPATO, Anna on Friday, 31 May 2024
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Abstract ID : 19

Exploring CP Violation in Charged Semileptonic
Decays

Content

This talk will focus on the measurement of CP violation in charged semileptonic decays. We will
present the current status and prospects of precision measurements of CP asymmetry in B0 and Bs
meson systems, which serve as stringent tests of the Standard Model. Additionally, we will explore
the potential for CP asymmetry induced by new physics, emphasizing its role as a powerful null-
test of the SM. In this context, we will delve into direct CP violation in semileptonic decays and
the investigation of triple product asymmetry in these decays, highlighting their significance in
the search for new physics.

Primary author: MATHAD, Abhijit (CERN)

Presenter: MATHAD, Abhijit (CERN)

Status: SUBMITTED

Submitted by MATHAD, Abhijit on Friday, 31 May 2024
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Abstract ID : 20

New physics searches with angular analyses of
b-hadron decays

Content

Differential measurements of semileptonic b-hadron decays not only further our understanding
of hadronic effects and CKM matrix elements, but are also powerful probes for effects beyond the
Standard Model description. An overview of the angular measurements currently pursued at LHCb
is presented, including expected New Physics sensitivities and prospects for future measurements.

Primary author: GRILLO, Lucia (University of Glasgow (GB))

Presenter: GRILLO, Lucia (University of Glasgow (GB))

Status: SUBMITTED

Submitted by GRILLO, Lucia on Friday, 31 May 2024
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