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In this talk, the latest measurements of |Vub | and |Vcb | by the Belle II collaboration are presented.

These results are based on 189 fb−1 of Belle II data recorded at the Υ(4S) resonance. We report

measurements with inclusive and exclusive B decays. Two main strategies are employed for these

results, one where the other B in the event is exclusively reconstructed (tagged) and another where

the other B is not (untagged). We also report on a novel approach to measuring inclusive |Vcb | by

determining the < q2 > moments of B → Xcℓν.
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Recent Belle II results on the CKM parameters |Vcb | and |Vub | Racha Cheaib

1. The Belle II experiment

The Belle II experiment is a B meson factory in Tsukuba, Japan based at the SuperKEKB

accelerator complex. The latter collides electrons and positrons at the center-of-mass energy of

the Υ(4S) resonance, which almost instantly decays to a pair of B mesons. The target at Belle

II is to reach a world-record luminosity and collect a dataset that is at least 30 times the size of

its predecessor Belle. This will facilitate the rich physics program in the B meson, charm, and τ

sectors, along with unprecedented accuracy in the determination of the CKM (Cabibo-Kobayashi-

Maskawa) matrix elements, specifically |Vub | and |Vcb | [? ]. Data collection took place between

Spring 2019 and July 2021 and will resume at Belle II in December 2024. The total integrated

luminosity collected to date is 363 fb−1 at the Υ(4S) resonance. The results presented here are

based mainly on 189 fb−1 of Belle II reprocessed data.

2. |Vub | and |Vcb |

Semi-leptonic B meson decays, where b → u/cℓν, are golden channels for the determination

of the CKM matrix elements |Vub | and |Vcb |. Previous experiments have used both exclusive and

inclusive approaches to determine |Vub | and |Vcb | and an overall discrepancy of 3σ between both

techniques has been observed. In the exclusive approach, the decay products of the B meson, such

as B → D(∗)ℓνℓ , are explicitly reconstructed. However, with the inclusive approach, only the lepton

is identified and the charm or charmless resonance is not explicitly reconstructed. The discrepancy

between the inclusive and exclusive approaches remains a puzzling anomaly. At Belle II, both the

inclusive and exclusive approaches have been employed and the results will be shown here.

3. Exclusive |Vcb |

The decay B̄0 → D+∗ℓ−ν̄ℓ is the golden channel for measuring exclusive |Vcb |. It is a clean

mode with low background, where the differential rate can be measured as a function of the hadronic

recoil parameter, w, and three angles: cos θℓ ,cos θv, and χ. Here, w =
m2

B
−m2

D∗−q
2

2mBmD∗
, where mB and

mD∗ are the mass of the B and D∗ meson respectively and q2 is the momentum transfer squared

imparted to the lepton-neutrino pair. Also, cos θℓ (cos θv) is the angle between the lepton (D)and

the direction opposite to the B meson in the W (D∗) rest frame and χ is the azimuthal angle between

the two decay planes spanned by the W − ℓ and D∗ − D systems in the B meson rest frame. In the

limit of maximum momentum transfer to the leptons, at w = 1, |Vcb | can be extracted as the average

of the measured differential rate with input from Lattice Quantum Chromodynamics (LQCD).

The first Belle II measurement of exclusive |Vcb | is untagged, i.e. only the signal B0, denoted as

Bsig, is reconstructed via B0 → D∗ℓ+νℓ , D∗− → D0π−,D0 → K−π+. For Bsig reconstruction, lepton

candidates are identified using particle identification (PID) criteria obtained using information

from the different sub-detectors. D0 candidates are formed using oppositely charged tracks and

then combined with a low momentum pion to form a D∗ candidate. The direction of the signal

B is determined by combining angular information from the Y = D∗ℓ system with rest-of-event

information from all tracks and clusters not associated with D∗ℓ. With the Bsig direction, the

distributions of cos θℓ ,cos θv, χ, and w can be determined. The signal yield in each bin of the
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