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o Data set of 189.3 fb-1 for B*' £/ = e, arXiv: 2210.13143

 Untagged analysis strategy, both BB events included (high efficiency)

o Extract signal in cosfy y_), separately for 10 bins of recoil variable w = (pg - pp)/(myg - mp)

e Based on w spectrum, extracted 1gyw | V1, | with Boyd-Grinstein-Lebed (BGL) expansion including LQCD constraints (FNAL/MILC,
HPQCD)
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Belle IT

o Data set of 189.3 fb-1 for B*' £/ = e, arXiv: 2210.13143

 Untagged analysis strategy, both BB events included (high efficiency)

o Extract signal in cosfy y_), separately for 10 bins of recoil variable w = (pg - pp)/(myg - mp)

e Based on w spectrum, extracted 1gyw | V1, | with Boyd-Grinstein-Lebed (BGL) expansion including LQCD constraints (FNAL/MILC,

HPQCD)
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IVeo| in B —» D£v with Belle |l data

e Data set of 189.3 fb-1 for B, £ = e, |

 Untagged analysis strategy, both BB events included (high efficiency)

o Extract signal in cosfy y_), separately for 10 bins of recoil variable w = (pg - pp)/(myg - mp)
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Belle II

arxiv: 2210.13143

e Based on w spectrum, extracted 1gyw | V1, | with Boyd-Grinstein-Lebed (BGL) expansion including LQCD constraints (FNAL/MILC,

HPQCD)
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coming soon...

Untagged B — D*#£v from Belle II:

IVeo|, 4 kin. variables & Ars

new| V| = (38.53 & 1.15) x 107°
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Tag Side arXiv: 2301.04716

e Datasetof 189.3fb-1for?Z = e, u

e One of BB events fully reconstructed from hadronic decays (high
purity)

. Background subtracted in M? = (Psig — Pp* — p,)* =0

miss

e Extracted |V, | with Caprini-Lellouch-Neubert (CLN) expansion of
decay form factor
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Belle II

» Datasetof 189.3fb-1forZ = e, u arXiv: 2301.04716

e One of BB events fully reconstructed from hadronic decays (high _
purity) coming soon...

m

: 2 o . 2 oy
e Background subtracted in M s — (pSIg Pp* Pf) 0 Had. tagged BO — D*#Z1 from Belle lI:

e Extracted |V, | with Caprini-Lellouch-Neubert (CLN) expansion of all angular variables (s,s,.) & Ars
decay form factor
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Data/MC Entries / (0.12 GeV?/c?)
O = (- - - (-] — —
=Y o, 2, . L .

N O N
TS

arXiv: 2301.07529

+.0
Full Belle data set of 711 fb-1 for B=", ¢ = e, u
Hadronic tagging using Belle Il tool (Full Event Interpretation)
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Signal shapes corrected for resolution, reco. efficiency
and acceptance effects

Combined all kinematic shapes to extract |Veb| in

BGL/CLN with external constraints on branching
fractions Hriayy and LQCD results FnaumiLe)
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* In |Veo| extraction, tested different BGL truncations, LQCD constraining scenario (at or beyond zero-recoil) arxXiv: 2301.07529
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* In |Veo| extraction, tested different BGL truncations, LQCD constraining scenario (at or beyond zero-recoll) arxiv: 2301.07529

e Forward-backward asymmetry AFB and D* longitudinal polarization fraction FE* and their differences
between e, i also derived. No significant LFUV found.
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PRD 104 , 112011 (2021)
o Full Belle data set of 711 fb-1for £ = e, u

* Hadronic tagging with Neural Networks ( ~ 0.2-0.3% efficiency)
« Background suppressed in hadronic mass /V/ and converted to signal prob. on q2

pro8 - ... ... .
¢t 1.2 i Simulated X, cocktail H'
/ v Canfully assign each final state particle to : i f,:jg:sns H
5 -7 either the tag or signal side il
| Y (4S) | \/ X Allows to reconstruct X ] g | «— Extract |Ve|
Hadronic Tag Signal Side = i _.
& #
e Hadronic system X: et H '
€ L ee € px = Si(y/m2 + Ipif%, p) + X4(Ei k) Sos . 3

e Missing mass squared: e Leptonic system: H _
MM* = (Prus)~Pag =Px=P)"  ¢’=(Ps—Px)'=(R+P)’ 0.4 | g 8 it The fourth moments:
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. 1 . ) % 1.05
 First to fourth moments (m=1~4) measured at a progression of cuts on g L h%*i %ff??fi{**‘ «— LFUV test
et 7 8 9 10

e Spectra corrected for linear distortions, eff. & acc. & residual bias .- ... = > . = .
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Belle IT

arXiv: 2205.06372
« Belle Il data set of 62.8 fb-1for £ = e, u

* Applied similar analysis strategy as in Belle
A side remark on |V¢p| determination

Belle 11 o 0T Belle n ¢
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- | . e Belle &Belle ll < qzm > results are used in novel
Lo - 370 - approach to extract [Veo| [JHEP 10 (2022) 068]
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% t 1 £ 5 o 1 * Benefit from reduced number of non-perturbative
- $ L=t § :
] " . matrix elements
o a0t b0
' ¢ Measurement b b0 ¢ Measurement
sp* o xeMedd b ™ o F xeModd e Obtained consistent |Vep| with previous results
2 3 4 5 6 7 8 2 3 4 5 6 7 8 , B
o2, [Gev2/c?] o2, [Gev?/c] using My, £, moments
%103
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arxiv: 2210.04224
e Data set of 189.3 fb-1 with untagged analysis strategy

e Extract signal in beam-constrained mass M,,. and energy difference AE for each bin of q2

e |V fitted with BCL expansion including LQCD constraints (FNAL/MILC)
ub

Belle Il Preliminary
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Belle II

arXiv: 2210.04224

e Data set of 189.3 fb-1 with untagged analysis strategy

e Extract signal in beam-constrained mass M, and energy difference AE for eac: :
coming soon...

¢ |V, | fitted with BCL expansion including LQCD constraints (FNAL/MILC)
Untagged / Had. tagged B — (&, p)Zv

— -1
80 > -e v, 80 > - v, «10-5 [ dt=189fb
1.2 Il_ I 1 I 1 1 l 1 I 1 | I 1 I 1 I I 1 I 1 1 I 1 I I 1 I 1 l_
Belle Il Preliminary [cdt=189fb1 Belle Il Preliminary [cdt=189fb1 T — l1lo -
6000 i Signal X L w27 MC unc. 6000 | I [— Sig;nal I X vl 7//// MC unc. T 1.0 = —_— 20 _
B Comb Signal mmmm Other BB ¢ Data I Comb Signal mmm Other B8 ¢ Data %, - -
5000 L o B Xty BB Continuum 5000 - - Xty BN Continuum o i — 30
g€ ' q’€ ' e 0.8 -
[0,4]Gev? | (4,8]1GeV? | (8,12]GeV? | (12,16]GeV? | (16,20]GeV? (20, »]GeV? [0,4]Gev? | (4,81GeV? | (8,12]GeV? | (12,16]GeV? | (16,20]GeV? (20, »]GeV? - B
£ 4000 ’ ‘ ! [ | £ 4000 I ' ' ' ' = [
m (an) > 0.6
~ ~ L B
wn wn | B
4+ + : -
c -
5 O + 0.4 -
> > o B
L w e i
Q 0.2
© N
[, l 1 l 1 l 1 1 1 1 I 1 1 1 1 l 1 1 1 1 l
0.0 0 5 10 15 20 25
g’ [GeV?]
—4
B = (1426+0.12, + 0.056,,. +0.125,.) X 10
5 stat Syst theo
AE_E*— * _E*_ﬁ M. — E*z % |2 \/g — |2
T B beam — B 2 bc — beam | Bl — 7 o | B|

| V| = (3.55 £0.124, £ 0.13, £ 0.17,.,)) X 107
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Inclusive

‘Vub‘
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BELLE

PRD 104 , 012008 (2021)

Partial Branching Fractions of Inclusive B - X /v

* Full Belle dataset with Hadronic tagging

 Use machine learning (BDT) to suppress backgrounds

with 11 training features, e.g. MM2,#K+, #Ks, etc. e Extract signal using binned likelihood in 3 phase space (PS) regions:

©) EBB > 1 GeV (covers 86% of available signal PS)

o EeB > 1 GeV, Mx < 1.7 GeV (s6%) — Fit either EeB - Mx ) q2 or 2D (MX: qz)

+ x10%
/ ‘ | | T omer o ES>1GeV, M <17 GeV, q?> 8 GeV2(3m)
V mm B-X Ay
> 4 4
— - s B-X, v . . . . .
B B . o | C271 BX,v shape e Partial BF and inclusive |Vl derived in each PS
\ / WX O. 5 ] * Data l
. Y(4S) . . u 9 i vz MC unc.,
Hadronic Tag Signal Side - ADT > 085 . ;
7 > 0. —
T g2 AZB(ES > 1GeV) = (1.59 + 0.07 £ 0.16) x 10
>
€ e< € “
%.0 0.2 0.4 0.6 0.8 1.0 V| = AABB — Xufy)
BDT classifier output ubl —
P EEZ > 1GeV 1p * AF(B — Xuf I/)
-———— e BLNP
1750 | . m— 5-Dtv ; m— 5Dl P ——
S 1500 | Pre_ﬂt E 'E:g'l':'; 1 & 1% g Pre-ﬂt et T DGE L= . |
| o] T oes B s ey Arithmetic avr. |Vl based on
U]
1250 3 Continuum 7} (D BN Continuum | GGOU ———— . .
N | ———— b ey various theo. decay rate:
© 1000 | ,//!// eea — 600 i Data ADFR e——(——
= A unc. Nl “/7 MC unc.
w 750 ~ .
';C: 500 % 005 Our average ——————————— (4.1 0 =+ o.ogstat =+ 0.225ys =+ 0.15theo) X 10'3
I.l>.l 250 : LE 00 ;
= S . o compatible with excl. and CKM expectation
s 1l5¢ S 15f | R within and , respectively
@ 1.0 H % { SRS S VI W W —— =t 4 & I0E i 5 3 i —4 l I ! I - 1 13 ey S —
rD‘a‘ e - B - S S BT 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4
00 0S 10 15 20 25 30 35 40 ay =9 o . 10 - 20 o5 103|Vub|
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D>
First Measurement of Differential Spectra of B - X /v /O

BELLE

PRL 127, 261801 (2021)
* |nherit same analysis strategy in the partial BF measurement [pPRD 104, 012008 (2021)]

e Additional selections on |Emiss - Pmiss| < 0.1 GeV & Mx < 2.4 GeV to improve resolution and reduce background shape uncertainty
 Background subtraction done via Mx fit, further corrected for efficiency & acceptance effects (phase space: E2 > 1GeV)

 Full experimental covariance, spectra moments, migration matrices etc. available on HepData

500 _ """""""""" . ' 'D'a't'a """""" 0.80 ; B S B § 2.00 S e A A T E
ERRE S —— Total uncertainty | 3 70} &8 TR 1307 l  aatuncertomty | ' ' ‘ "?
A=) e 13 ol = i L] ] 3l 1 R What can we gain for incl. [Vup|"
é 1.25 j_:i_-.rl-t" —— Hybrid B-X{v MC_f cg 0.50 — BLNP r"'}"“" i I .‘j — ,_;E 1.25 ' l l BLNP ' ) ) )
ool [] ----- il | oo} F{_jr {-f $r0r el 1 Direct & more model-independent extraction
2 [ L] e | B 5 1 71 ' 1] Dorst “ | g .
R 0.75 - ‘l_ 1 o3t ] = L i [ ]
(;OO 0.50 ’_ : L O] P+ _ ”-? 0.20 _ P_ l_l ... I ... ] { — {;O 0.50 ‘_;_| 5 :l _g MX
™ 0.25 ~ A——L“l _ |C_|> 010 F — I... i _ S 0.25 f__-—lr-i-; ; _
: i ' — = - h_c | .2 ..................... R e ] 1 1 M = -
I T R Ty vy L S S IS T T w7 o 35w  Normalization = Kin. shapes + Normalization
P, [GeV] P_ [GeV] Myx [GeV]
250 M T 71— 71— T .18 ——mmm——m——————————————— 1 L B S B B ]
| e Data | e Data . 0.60 - ¢ Data ) '
2 200 | = Smunceramy. B | 3 ot [ Bap il IR T aueaamy |+ Allows direct extraction of coefficients for non-perturbative shape
R rid B->Xyfv 1 0.14 = rid B-X,fv MC | = —e—i - rid B-X,tv MC : : :
S B 1A 0 I~ B o P i es IS & S M2 - o functions in a global fit and [Vub|
5"3, 1'50:' BLNP { ] 1 1 I ‘ m T __F'_' l —e— BLNP m 040 F | { : l X BLNP ]
Fru TI“}L::::F—'“—LEF | o » Uncertainty can be further shrinked by including other inclusive B
D100} i ] D 008¢f , . : .
2 e F_TTT i iy | S oos| i decays, e.g B— Xsy, B— Xdlv as the shape function in LO is
) 0.50 | _L ! Lew | o 004} $d 1 universal
— _I" ! l=‘=‘ = 0.02
0,00 L 0.00 * Methods proposed by NNVub, SIMBA
EP [GeV]
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.127.261801
https://www.researchgate.net/publication/301817341_NNVub_a_Neural_Network_Approach_to_Bto_X_u_ell_nu
https://inspirehep.net/literature/884617

Exclusive Inclusive

‘Vcb‘ ‘Vcb‘

Joint

o
Exclusive Inclusive

‘Vub‘ ‘Vub‘
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First Simultaneous Determination of Incl. & Excl. |Vuy| /o

BELLE

* |nherit same analysis strategy in the partial BF measurement [PRD 104, 012008 (2021)] Preliminary

e Additional selections on thrust of X in c.m.s to increase significance of B — #£v

e Extractsignalin q” : N . for B — 7£v and B — X £v simultaneously

23
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First Simultaneous Determination of Incl. & Excl. |Vuy| /o

BELLE

* |nherit same analysis strategy in the partial BF measurement [PRD 104, 012008 (2021)] Preliminary

e Additional selections on thrust of X in c.m.s to increase significance of B — #£v

e Extractsignalin q” : N . for B — 7£v and B — X £v simultaneously

Flattened 2D Spectrum (pre-fit)

| | | | | | | | | \ | | | | | | | | |

Nn’=o Nn’=1 Nn’=2 Nn’23

400
- /7 MCunc.

- @ Data

: Em 5-n°lv
300 | =3 Bonw

| 3 Other B=X.lv
- 3 B-X.lv

- B Other bkg.

x3/ndf=19.6/24

Low M, High M,

N
o
o

Events (Mx < 1.7 GeV)

-

o

o
T

e

0.75

“Data/MC

~ — — — ’ v — — — — ’ ' — — — — ’ ' — — — — ’ '
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First Simultaneous Determination of Incl. & Excl. |Vuy| /o

BELLE

* |nherit same analysis strategy in the partial BF measurement [PRD 104, 012008 (2021)] Preliminary

e Additional selections on thrust of X in c.m.s to increase significance of B — #£v

e Extractsignalin q” : N . for B — 7£v and B — X £v simultaneously

I+

no 77 17 2+ >=3 7

1 1 T 1 —— T T 1 T : — 1 13 2500 i
i Naz=0 Npz=1 Npz=2 Na:=3 . High My |
i i I ) i
| ; 400 - 27/ MCunc. lendf=19.6l24 I A/; 2000 ; :
0 @ [ @ Data 0 w
0 O | EEm S-nlv 0 O :
™~ - S M~ n
Low My =~ 5 300 -y 3 1500 o 1 High My
I Y( | == B-Xtv . '}l :
[ E 200 _ B Other bkg. 0 g .
VG : 1000
0 c ' c
- g
; w100 500 W .
i
! ' |
' 0! 1 0 0
i O I
. = 1.25 :
T 1.00 :
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First Simultaneous Determination of Incl. & Excl. |Vuy| /o

BELLE

* |nherit same analysis strategy in the partial BF measurement [PRD 104, 012008 (2021)] Preliminary

e Additional selections on thrust of X in c.m.s to increase significance of B — #£v

e Extract signalin q° : N_. for B — 7£v and B — X £v simultaneously

400
- /7 MCunc.

- @ Data

: Em 5-n°lv
300 [ =3 Bonw

| 3 Other B=X.lv
- 3 B-X.lv

- Bl Other bkg.

x3/ndf=19.6/24

Low M, High M,

N
o
o

Events (Mx < 1.7 GeV)

-

o

o
T

] W

0.75

“Data/MC

[ T e

Five g~ bins per N_..
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BELLE

First Simultaneous Determination of Incl. & Excl. [Vup|

e Fitter corporates experimental observation of templates’ normalisations and B — 7£'v form factor Preliminary

e Systematic uncertainties included via Nuisance parameters for both of additives and multiplicative impacts

e Dominant syst. are non-resonant B — X ¢'v modelling, fragmentation and reconstruction efficiency (stat. limits B — n£'v)

—2log L = — ZIOgH Poisson (nobs, Mored * (1 + € 9)) +0p; 0" +

Preliminary
| | | | | | | | | | | | | | | | | | | | | | | 2500

350 p  Ne=0 Np= =1 Nps =2 Ny =3 High My

300 F #~ wmCunc. Normalizations v
[ & Data ) L e
S, can be linked with
[ 1 B-ntiv

My < 1.7 GeV)
N N
o (o))
o o

ents (
S
o O

Events

50

(@)

S 1.25
E‘LOO
S 0.75

| 3 Background

;Posﬁh

[ 1 Other B-X v

1
1
1
1
1
1
1

z
1
1
[
[

=T

{1

|

HI{lIH{

isospin relation, or ™.
floating separately

other B — X /v
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BELLE

e Fitter corporates experimental observation of templates’ normalisations and B — 7£'v form factor Preliminary

e Systematic uncertainties included via Nuisance parameters for both of additives and multiplicative impacts

e Dominant syst. are non-resonant B — X ¢'v modelling, fragmentation and reconstruction efficiency (stat. limits B — n£'v)

Constraints on BCL parameters , input taken from

_ | T
2log L = —2log HPOlSSOH (ﬂobsa Mored (1+e- 6)) + 9'0 '0 LQCD / LQCD+exp fits in FLAG Review 2021

P.re.“.m.ma.ry — T3 2500 Differential decay rates
350 :_ Np==0 e e - i
< 300 7 woue 2000 < Normalizations . Acceptance & reco. efficiency
8 ey [ mm s 3 can be linked with Shape
[ 3 B-ntiv - 1 1 K .
e 1500 isospin relation, or .. PSSy described by BCL para. Forward-folding 612
V200 — N floating separately
= 150 |- Postfit 1000 > other B — X, v
S 100 | 3
H 500
50
UO&.....II!!HII. , 0
S 1.25 ¢ :
SE IV IAAAAR
8 075 ;_ ] ] ] ] ] ] ] ] ] ] ] ] ] ]
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DD

First Simultaneous Determination of Incl. & Excl. |Vuy| /o

BELLE

e Fitter corporates experimental observation of templates’ normalisations and B — 7£'v form factor Preliminary

e Systematic uncertainties included via Nuisance parameters for both of additives and multiplicative impacts

e Dominant syst. are non-resonant B — X ¢'v modelling, fragmentation and reconstruction efficiency (stat. limits B — n£'v)

Constraints on BCL parameters , input taken from
LQCD / LQCD+exp fits in FLAG Review 2021

—2log L = — ZIOgH Poisson (nobs, Mpred * (1 + € 9)) +0p; 0" +

_P.“?".m.'”,a.ry. — Differential decay rates

350 — Nz =0
< 300 777 o Normalizations o Acceptance & reco. efficiency
S Leg ot can be linked with > Shape
™ = B?Z:g:x I ' ' ' ' : 2
I ;E oer -, Isospin relation, or . B> gty described by BCL para. Forward-folding ¢
S floating separately
% 150 |- Postfit other B = X, Cv

50 |
Wi I] ' { — With fit results, derive three
T 1.00 | { l — 0 + other . _

~ —_ o~ o~

noniSncmfgacniSaont il ARBB — X, Lv) = BB — X,LV) - €xps.Es>1Gev B — nfv decay rate, and hence
exclusive and inclusive [Vup|

| V| =
ub TB'F
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First Simultaneous Determination of Incl. & Excl. |Vuy| /o

BELLE

e Various fit scenarios applied: Preliminary

e Combined or separate B — 77 /v, B — 7n°¢v
* |nput BCL constraint: LQCD + exp. or only LQCD

18 —m—m8@m™™m——————————————————— 48 —mm—m—mm—m—m——™———™————m———————— 7T 4.5 — T - - - 1 - - T T T T T T T T T ]
e B-mfv X1 Comb.n% * fit SM: poy = 1 ] I e B-mfv TX1 Comb.n% * fit SM: py = 1 Prelimi Fit with LQCD & exp. const. ]
nal- Ve el Ve reliminary . -
- S0 .+« Belle (GGOU) - 1 i o B-om®v  :+++ Belle (GGOU) - 1 A0 ~ 0 e Fit with LQCD const. ]
4.6 | o Bomilv HH HFLAV (incl. GGOU) _ 4.6 | HH HFLAV (incl. GGOU) _ . - -
: } : } | [ Input LQCD const.
[ [ > 3.5 .
m 4.4 N m 4.4 N O
o [ o I (M 30 ]
— - -~ ! 1  aem=—— -
/’ ~ ,/ \\ o0 -
— 42 — NS SRR 1 —=42f — e W M 1 = 25f ]
>§ i 4 %\ (4.15+025)x 107 ] >§ i / \ S _____________________________________________________ }
— 40 | "'l ‘l [Belle, PRD 104 , 012008 (2021)]1 — 40 | = ,' \I - X 2.0 CEEEEE e T 7]
S : : o Ao ’l e : : ° A o | N 15F ]
I X f I \ / S, 10k b
! \ /, ] I \ / ] - Ut
3.6 | ) ; - 3.6 | N nd - S |
- NS -7 . - - So - . 0.5 F 5
! -=- Preliminary ! o ~——- ] i
! ] ! Preliminary ] [ ]
34 34 e 0.0 o T T T
3.00 325 350 375 400 425 450 4.75 5.00 3.00 325 350 375 400 425 450 475 5.00 0 5 10 15 20 25
Excl. |V |- 103 Excl. |V, |- 103 q? [GeV?]

|Vub| in combined scenario with LQCD+exp const.:

Excl. (3.78 £0.23, £ 0.16,, + 0.14;.) X 107

inel. (3.90 £ 0.20, + 0.32, £ 0.09;,,,) X 107

Ratio 097+0.12 CKM global fit (w/o [Vub)): (3.64 £ 0.07) x 1073,
compatible within 0.8o

Weighted average of excl. & incl.

(3.85 £ 0.26) x 107

Correlation 0.10 -
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First Simultaneous Determination of Incl. & Excl. |Vuy| /o

BELLE

e Various fit scenarios applied: Preliminary

e Combined or separate B — 77 /v, B — 7n°¢v
* |nput BCL constraint: LQCD + exp. or only LQCD

18 —m—m8@m™™m——————————————————— 48 —mm—m—mm—m—m——™———™————m———————— 7T 4.5 i -t - - 1 - - - 1 T T T T T T T ]
e Bomty T Comb. n® * fit SM: poy = 1 I ! o Bomty  E&I Comb. m® * fit SM: py = 1 L Prelimi Fit with LQCD & exp. const.
nal- Ve el Ve : reliminary . -
- e B-m%%y -+ Belle (GGOU) : T - e B-m%%y  ---- Belle (GGOU) : T 40p 40 Fit with LQCD const. y
4.6 - HH HFLAV (incl. GGOU) . 4.6 - HH HFLAV (incl. GGOU) . |_|| : Input LQCD const. -
[ [ > 35 ¢ .
m 4.4 N m 4.4 N O
g - S | ) B 30F :
42 | I - 42 | ——s "l "~ - o :
BN SELLEEECECTT P I o7 /LT T CEECELT ). }‘.. .............................. i S-S SELEEEEETTTTPPPFFE: TP PP P ey . . .. . . Ees o 25F .
S i 4 ' (4.15%025)x 1073 ] S i / ) e ;
— 40 A L [Belle, PRD 104, 012008 (2021)] — 40 F = e \l ] 9 20F 7 T ]
— L ] — [ I i
8 - : = l' 8 i | o A ® ll N 1.5 _ ]
— 3.8 \ 1 _ = 381} \ ; _ @y -
- \ / - : / O 3
- \ // - - \\ / - I: 1.0 .
361 \’\ - . i 3.6 MY // ; O 0.5 g _
_ S~-=7 Preliminary - . S===-T - i
! ] ! Preliminary ] [ ]
34 b 34 b 0.0 T T S S T S
3.00 325 350 375 400 425 450 4.75 5.00 3.00 325 350 375 400 425 450 4.75 5.00 0 5 10 15 20 25
Excl. |V |- 103 Excl. |V, |- 103 q? [GeV?]
|Vub| in combined scenario with LQCD+exp const.:
Weighted average of excl. & incl. Is Vub puzzle solved?

Excl. (3.78 £0.23, £ 0.16,, + 0.14;.) X 107
@ Not yet,

-3
el (3.90 £0.20, + 0‘328y8t £ 0.09e,) X 10 unless the uncertainty in both
Ratio 097+0.12 CKM global fit (w/o [Vu|): (3.64 = 0.07) X 1073, channels can be reduced

compatible within 0.8o

(3.85 £ 0.26) x 107

Correlation 0.10 -
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Ratio of Inclusive A% (B —» X /v) and ABB — X .£v) /O

BELLE

* Full Belle data set with Hadronic tagging using Belle Il tool (Full Event Interpretation) Preliminary
e Modified B — X .£v modeling using sideband data
e B — X, /vyields extracted in g* : pZ; B — X /v yields obtained by subtracting other contributions in total B — X£v

« Measured partial phase space region ofpfj > 1GeV, ey =86%,e5, =79 %

Preliminary - R Belle PI:E/II'TIInfaI’_‘)’/
AQ%(B —> Xul,ﬂl/) ) 550F L B : : ]
= 1.95(1 £8.4%,,.. +7.2%.,.) X 10~ I BLNP
A@ B X f stat Syst 5
(B = X2v) | | GGOU
500 DGE
.;‘l:_‘ - T :
Based on this, one could try the following two quick and naive conversions =
Vol = ABB — X.Lv) } I It t
wAT(B — X /1) ABB — X.L0) 1 B — mly
WA: (8.55 + 0.13)% 3501
An,-\ R /7\\3‘-- [\’»‘ & _\’» 7\'}- ; P & .\_\.5
RN S R &5 on XF @ & 5
& S’; & & RS TS & F . N
. QO ©>/ Q\\ 7 Q’& Q’\Q’ \\\ \\3
&
’

Consistent with recent Belle result rrp 104 , 012008 (2021)

32


https://link.springer.com/article/10.1007/s41781-019-0021-8
http://Partial%20Branching%20Fractions%20of%20Inclusive

. . D>
Ratio of Inclusive AB(B — X ¢v) and ABB — X .£v) /O

BELLE

* Full Belle data set with Hadronic tagging using Belle Il tool (Full Event Interpretation) Preliminary
e Modified B — X .£v modeling using sideband data
e B — X /v yields extracted in g~ : pfj , [ — X /v yields obtained by subtracting other contributions in total B — X¢£v

« Measured partial phase space region ofpfj > 1GeV, ey =86%,e5, =79 %

Preliminary
ARBB — X ,Cv) 5 Preliminar
= 1.95(1 £ 8.4%, £ 7.2%5) X 10 AJS F T T T T T T T T T T Lo T
AABB — X L) ' Exclusive [V Ax’ =J.&rcontours -
4. 50 Exclusive [V | - - = IR:::SISCG | _:
4.25 e V|V B ,,/, ~global fit _E
Based on this, one could try the following two quick and naive conversions = 4.00 L] fF}ArVT"w’erage i
l . - -~ _ -
L _ -
o 1 ABB = X (e = 3.75 t,/” 3
= A — U - _ : !
b 1,AT(B — X, £v) AB(B — X .£v) ‘ ~ 3.50 K ﬂ
WA: (8.55 + 0.13)% 325 - e
3.00 F m-
Vil \/ ABB — X V) AT(B - X £v) 575 F TENTT
Vol \ ABB = X.fv) ATB — X0 S
Vos| ERR 2. ) 36 38 40 42 44
Theo. input: ATSSOYB - X /1) =58.5+2.7ps™! IV |[1073]

ATKYB - Xv)y=299=*1.2 ps~!
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Summary

e Several new results on |Vxe| measured recently
at Belle and Belle |l

1ABB - X, £1)IABB — X.fv)

-
e These new results will be very helpful to S 5] a0
examine the long-standing |Vxw| puzzle =3 ;
25 F . N "
e (Continuous efforts from experiment and %3 34 36 38 40 02 w4 4 g8
theory are still needed Vs 11073] -
e Beyond these important results, the oomo oot | |
accumulated knowledge on vic modeling, analysis e
echnioues. <o will be beneficial for future o SR |
measurements by e.g. Belle Il or LHCDb : X
Moo Doss 0036 003 |VTM “ooes onae onas
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Backup: First Simultaneous Determination of Incl. & Excl. [Vup|

Preliminary
e Prefit distributions
BDT > 0.85 <104 BDT <0.85 <105
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Backup: First Simultaneous Determination of Incl. & Excl. [Vup|

Preliminary

| 23 GGou ' Belle (incl. IGGOU) W HIFLAV (incl. GGOU)I [ 23 GGou ' Belle (incI.IGGOU) W HIFLAV (incl. GGOU)I
46 [ &l BLNP Belle (incl BLNP) HH HFLAV (incl. BLNP) 1 46 [ &l BLNP Belle (incl BLNP) HH HFLAV (incl. BLNP) -
. . . - | Excl V| _ ] N | CExcl [Vl _ g
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