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| Belle and Belle 1l Datasets
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| Two ways of tagging

Untagged (Inclusive)

Efficiency
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 Tagging: Hadronic + Semileptonic
* Inclusive ROE (Rest of Event) (X 10 - 20 efficiency, but large backgrounds); add some ML/AI (boosted

decision trees) to help suppress the large backgrounds.



| search for CPV in B® - prp”

* much smaller loop contribution = dominates ¢, precision
e two m%s reconstruction needed = a channel suitable for Belle Il
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BB’ — DWtr 1)
BB’ — DM*e 1)

| R(D) and R(D*)

* Test Lepton-Flavor Universality
 Use hadronic tagging, efficiency:

R(D™) =

[Belle 1l Preliminary]
0.30%, purity: 29%

R(D*) = 0.242 + 0.019(stat) 4 0.016(syst)
R(D) = 0.439 £ 0.055(stat) £ 0.045(syst)

Belle Il preliminary

Signal extraction
« 2D log-likelihood fit to Eg¢r, and M3
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Vcb

Signal yields are extacted in 10 bins of w by fitting the
simultaneously in the electron and muon
channels and in the charged and neutral modes
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from untagged exclusive B —» D4,

The recoil variable w = vgvp
cosdpy. the angle between the signal B and D system

[Belle 1l Preliminary]

BB - D~¢v,) = (2.06 £ 0.05(stat.) = 0.10(syst.)) %
BB — D’¢tv,) = (2.31 £ 0.04(stat.) = 0.09(syst.)) %

Extract by fitting values of AT /Aw using BCL
(Phys. Rev. D 82, 099902 (2010)) form factor
parameterization.

1V, | = (39.2 + 0.4(stat.) = 0.6(syst.) £ 0.5(th.)) x 10~

> Result in agreement with exclusive HFLAV average
> Most precise measurement using B — Dfv, decays

9



| Inclusive B — X,vv with hadronic tagging

* Probe flavor changing neutral currents (FCNC) in b — svv.
 The branching fraction for B — Xvv is cleanly predicted to g,

be (2.9+0.3)x10-> in the SM [JHEP 02, 184 (2015)].

Maximum likelihood fit in My, x Ogpy With 3 x 5 bins:

0.0 < My™ < 0.6 GeV/c” 0.6 < My™ < 1.0 GeV/c” 1.0 < My < 2.0 GeV/c?
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Most stringent upper limit on the inclusive rate
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| B rare decays

* Flavor changing neutral current processes are forbidden at tree level in SM.
* Lepton flavor-violating decays are forbidden in SM.

* The decay rates can be enhanced by physics beyond the SM. B0  K0vtp*

> Use hadronic tagging 12 B Kgry 12 B KTy
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I Charm production at Belle II

* At Belle ll, efe™ mainly collide at 10.58 GeV to make Y(4S) resonance mainly decaying into BB.

« Meanwhile, continuum processes e*e™ — qq (q = u, d, s, ¢) have large cross sections.
« Two ways to produce charm samples: 1) e*e™ — cc, and 2) B — charm decays.

1.ete” = cchar

25, et . ]
I ete” —  Cross section [nb] | e C
~ I N X(45) 1.05 £ 0.10 i
= ' 1 cc o< ]
g0f —5 e
£ i ! ui .
a | + dd 0140
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I Chal‘m CPV New Charm-flavor-tag (CFT) D°:

opposite side (os) same side (ss)

« The D = mit decays help to determine the source of CPV:

. , , = g ~a—C~a— @ —— ¢ —— DO(cil) - i
R B ACé.llg(Do % 7-(+ 7-[_) Accl}lg(Do % 7'(0 7'['0) A%.IE(D_F ﬁ 7T+ 7T0) K+(§u5/ signal decay
_1_|_TD0 (@_glﬁo) i, 2D (B+—_23+0) 1_ 3+ (Boo+5+—>
Bi— \Te 35 Boo \ 70 3 Tp+ 2Bio \7po ' 7o

if R = 0, CPV from Al = 1/2 amplitude; if R = 0 and at least one A% = 0, CPV from a beyond-SM Al = 3/2 amplitude.

Search for Charm CPV in following channels:

Channel Acp References

DY - nOn? (+0.3+0.7+0.2) % PRD 112, 012006 (2025)

D* - mwtm? (—1.8+£0.9+£0.1) % PRD 112, LO31101 (2025)
D? 5> ntn n® (0.3+x0.3+0.1)% Preliminary result

D® - KIKY (—0.6:+1.10.1)% PRD 112, 01201 (2029)

D*,D} - KK ntn* (+3.9+4.5+1.1)%, (—0.2+2.5+1.1) % JHEP 04 (2025) 036
Af - AKY, ZOK* (+2.1+£2.6+0.1)%, (+2.5+5.4+0.4) % Sci. Bull. 68 (2023) 583

Al - pK*K™, pnfn” (+3.9£1.7%0.7) %, (+0.3+1.0+0.2) % Preliminary result
Ef - XtKYK™, Ztntn™ (+3.7+£6.6+0.6) %, (+9.5+6.8+0.5) % Preliminary result
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I First observation of D;,(2317)" - D;™y

« Target: D;;(2317)* - D;*y

« Control channel: D%;(2317)* » D{n® (Br = (10019,) %)
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D;,(2317)* could be the mixture state of pure c§
state and molecular state. 15



=+
I 5 and EQ decays

Reconstruct:
22 > An, £2 - Any’ (singly Cabibbo-suppressed (SCS))
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I Branching fractions

[JHEP 08 (2025) 195]

First or most precise measurements!
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L Zhong et al. (I) [11] _ '. Hsiao et.al (I) [22] ol Lot Zhong et al. [22]
. . Hsiao et.al (II) [22] :
L Zhong et al. (II) [11] |'.:'| - Xing et al. (I) [23]
-- . P . Belle and Belle II
r CLEO Collaboration [12] o o cc?m?)i?lréd m?ea?surement F—e— i - Xing et al. (II) [23]
L Belle and Belle II oot bt ... —>1 [ Belleand Belle 11
combined measurements T T T T bined ts
0.0 08 16 1 2 0.0 01 02 e 2 8, 0 s stz s d o 4 8 0 15 0o 3 Conmetmemmone
B(ES - STK) (%) BET - 2%1)(%) BEF - E°K)(%) B(E:—pK) x 107 B(E;—An") x 10*  B(E;—~2'n*) x 10 BED = An)(x107Y)  B(ES - Ar)(x107Y)  B(ES - Ax®)(x10~)

[12] Pole and CA
[13-22] SU(3)¢ flavor symmetry

[4] the pole model (Pole), current algebra
(CA)
[5-11] SU3) flavor symmetry

[15, 17-23] SU(3)f flavor symmetry
[16] Pole and CA
[22] Topological diagrammatic approach

Next steps: 1. Explore three-body decays;

2. Amplitude analyses to search for new intemediate states and identify J°. .
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| Bottomonium

Conventional bottomonium (pure I_DB states)
Bottomonium-like states (mix of bb and BB)
Exotic charged states (Z;))

1S, 3s, py 3P 3P, 3P, 3D,
Y(6S
11000 - eal
Y(5S)
Thresholds:
10800-_._.__._._._ o e e ._._._._._._4_._._._._._._._._._._._._._._4_._,_._?5§§_.
i © e D BB
10600 |l ——=- . BB
Xo1(3P) Xb2(3P)
Ng 10400 Ll
% Xb2(2P)
s T
= 10200 - Y>2(1D)
3. Y(2S) e
© 2S
£ 10000{ 22
o Xb2(1P)
KK
9800
T
9600
Y(1S
9400 Np(1S) (
0L+ 1L— 1-;-— o-'r~+ 1-;-+ 2-;-+ ZL—

jPC

o(Y(2S)x"x’) (pb) o(Y(1S)n"x) (pb)

o(Y(3S)x'n) (pb)

N

n
LA |

o

Yb(10753)J “1'(55) Y(6S)
| ‘ I l[ ot dud m Hl th
LR Gt A
AAAAA | ‘\'(,,'<1‘ol7é3‘>‘ o {1(55) | ;‘(‘68)
J {}*li
[T
....... e
Y,,(10753)J Y(5S) Y(6S)
A
{[H’L N H H

The Y(10753) was first discovered in ™t~ Y(nS) final states
using scan data by Belle [JHEP 10, 220 (2019)].

Belle Il collected 19 fb-! of unique data around +/s ~
10.75 GeV to study the nature of the Y(10753).
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I ete” > nY(2S) and ete” - BWBW™

[arXiv:2509.01917] [JHEP 10 (2024) 114]

_ — 0.1 -
g F ~] 2 5 Belle ¢ Belle Il BB
= 4c ©nY(2S) at Belle RN
Oagk / g
3.5¢ #1Y(2S) at Belle I (Preliminary) &
3 §_ Different fit models:
2.5 2 Black: B*B* + Y(10753) + Y(5S)
2 Green: Y(10753) + Y(5S)
15 = Blue: Y(55)

s [GeV]

 The Born cross section of ete~™ - nY(2S) around B*B* mass is
relatively large.

E., [GeV]
Rapid increase of og«pg+ just above the threshold.

A new bottomonium-like state around B*B* threshold?

The Y, (10650) is predicted in Refs. [arXiv:2505.02742, arXiv:2508.11127, arXiv:2505.03647]. 20



ete” - yXp and e"e” —» m " Y;(1D)

- Data
— Fitted result

— Background

o XbO
o Xb1
X’b2

Belle Il preliminary, 9.8 fb™
Vs =10.746 GeV
u* w mode

[arXiv: 2508.1603

"""""

9.8

9.85

My Y(1S)) [GeV/c?]

60
N L
‘S-’ i
o 40
s L
O -
B 20
E L
)
>
L
0
9.75
100
(\’I-\
g -
>
[0)
=
© 50
E L
C
)
>
Lu e
0

| = Data
| — Fitted result
| — Background

Belle Il preliminary, 9.8 fb™
Vs =10.746 GeV
e*e mode

W L it

9.75

No clear signal of e"e™ — yxy,; can be seen.

9.8

P A
9.85

P I
9.9

9.95

M(yY(1S)) [GeV/c?]

6]

10

10

o[r" Y ,(1D)>* vy, ] (pb)

[Belle 1l Preliminary]

Inverted triangles: the 90% C.L. upper limits on the product
o(ee” » 'Y, (1D))B(Y,(1D) - yxp1)) as a function of C.M.
energy.

Y (10753) Hypothesis Y (5S) Hypothesis

14‘_ v Measured upper limits '.é 2.2 :— v Measured upper limits
- 3 Estimated value at 10.866 GeV ;‘5 5 = ¥ Estimated value at 10.866 GeV
- Extrapolated line shape i C Extrapolated line shape
12— [ Uncertainty band % 1.8 — [ Uncertainty band
- 5 16
10l S 1.6 E
- P14
C & E
— S =
8— v 1.2 E
L 1 }
6 C
C 0.8 —
4— 0.6 -
— = v
- 0.4 M
2— C
C 0.2 v v
O_llv ||||||| A4 IR A /TS T i S e e e 0:||11|||||||||1\w-'||||||||||11\|||||
10.6 10.65 10.7 10.75 10.8 10.85 10.9 10.95 11 10.6 10.65 10.7 10.75 10.8 10.85 10.9 10.95 11
Vs (GeV) Vs (GeV)

* A pronounced suppression in the coupling of the Y(10753)
resonance to Y;(1D) states via dipion transitions.
* The upper limits do not conflict with the Y(10860) line shape.

ope(eTe” > yxp1) at 90% C.L. at /s = 10.746 GeV is 0.25 pb, which is much

smaller than the Born cross sections for e"e™ — wxy,; and e"e™ —» ™~ Y(nS).
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I B? — B* mass difference

Helps refine theoretical models of quark binding and hadron mass generation
Data sets: 571 fb! (Belle) and 365 fb! (Belle Il) @Y (4S)

[Belle Il Preliminary]

Simultaneous fit to mass distributions My, and energy dependence of R = 6(B°B?)/6(B*B™) using

variation of E.,, over data taking period = Am was extracted

M. = \/ (mr2(43))2 — %

o Belle (1) PRELIMINARY
1.1 ' Am = (0.495£0.02410.005) MeV
1.053

i Belle 1 2025 ¢

1E CMS 2018 o . )

: ot B * twice more precise
0.95L * understood discrepancy

: . . with BaBar (PHSP)
0'9; N . * PHSP assumption
0.5 l 6’6}0 excluded by 100

10574 70576~ 10578~ 1058 10582 05 00 05 1.0Me

E_. (GeV)
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| = physics

> T mass and lifetime, lepton flavor violation,

SuperKEKB as a t factory CKM unitarity, CP violation, ...
« eTe™ collider produce t lepton pairs at high rate
O T decay modes
e T .
others
Y . 3m*mlv
3n=v
ot o+ e Ttttk

1 Advantages at Belle II:

\ v High luminosity
o(ete” — 7777 )=0.92nb . v Good vertexing and tracking capabilities
1 v Good trigger system and particle ID

o(ete”™ — BB)= 1.05nb



| Lepton-flavor violation in T physics

Lepton flavour violation is only allowed by:
e Neutrino oscillations O(107>°)
far beyond current experimental sensitivities
e New Physics models O(108)

e.g. Leptoquarks for 7= — £~V deals with R(K*°)

anomalies
I Belle II preliminary [ £dt=427.9fb~!
| o004f At

0.02 | . . MC 1= pty
k I m  Data

SR R R RS | [l i IS (pe— Fit region

[ e B R Hidd .
_<] —0.02} + | ldden region
I [ ! !
. —0.04 i i e
I 160 165 170 175 180 185 190 1.95
. M. [GeV/c?|

| o — Elliptical SR — Elliptical SR |
. Belle !)I (Preliminary) —— 36RSB 0.75; Belle Il (Preliminary) — 265RSB
T-ek? ZZ2 Rectangular SR T - uk? ZZ2 Rectangular SR -
Data [£dt =428 fb~! 0.50¢ 0 = -1
05 0 ] Data [cdt=428 fb
| - eK T - pK |
S S
. 0.25}
— — | ]
3 3
[ 8 0.0 ] I
4 = Y R
" -025 o .
-0.5 -
I —0.50f. - - o ARs I
| ]
" -0.75 = "
| LT
16 17 18 19 2.0 160 1.65 170 175  1.80  1.85 1.90  1.95 I
L] M(eK?) [Gev/c?] M(uK?) [GeV/c?]
_— n —_— n _— n —_— n _— n —_— n _— n —_— n _— n —_— n n —_— n _— n —_— n - U

— ] — ] _— ] — ] _— ] — ] _— ] — ] _— ] — ] _— ] — ] _— ] — ] _— ]

I Belle II Data: [ £dt = 364 fb~! Belle II Data:[rdt=364 fo=1 |
. 0.4 —— sSignal region @ Simulated bkg 0.4} —— Signal region @ Simulated bkg | =
| -—--- Sideband & Data @| | - Sideband 4 Data ONN |
0.2 T - — 0.2 - L —
. = T - ATt ° T > An .
o e + + o > o el
| O 00f g, ® ¢ O 0.0 4 .o ) +
"y + ° 'U_J' + ° .
] i I R qo2f i, o % il
B
[ o o » + L) -
—0.4p _ .
| . 041 ®  Baryon number violation |
. 1.70 1.75 1.80 1.85 1.70 1.75 1.80 185 "
2 -
Lo oo SADIGEVET L MAmGevietl

BUL (1 - e(W)K?) < 0.8(1.2)x10~8 JHEP 08 (2025) 092]

The most stringent constraints

BUL(r™ -» An~(An™)) < 4.7(4.3)x1078 [PRD 110, 112003 (2024)]

The most stringent constraints

BUL(tt - pty) < 9.5%1078 [Preliminary]

Improved signal efficiency and background rejection




|Future prospects

From https://www.belle2.org/research/luminosity/

Peak luminosity [x10*cm2s!]

7 l .
l Peak luminosity ]
6— | ===, Le | P—— // ............. _:
r Integrated luminosity (delivered) : 7|
5 —_ [ upgrad w/o QCS upgrade ] : / —
Projected by SuperKEKB/Belle 11 I E
e ————y / AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA -
3} ................................................................................................ / ..................................... _:
[ - ' :
i ol Bl
i f _
A o -
0 :J J.A aﬂ dn ﬂ‘ 3 i 1 F ; ; . i i i | ; 4 :
Jan 2024 Jan 2029 Jan 2034 Jan 2039

Until 2026, about 1 ab™! data, comparable to

Belle

Date

Until 2029, about 4 ab~ 1! data.

S

60

50

40

30

~—20

~
S

Integrated luminosity (delivered) [ab™]

From SNOWMASS2021

(https://arxiv.org/pdf/2203.10203)

Physics reach:

The goal of Belle Il is to uncover new physics beyond
the Standard Model.

Testing violations of lepton flavor conservation
and universality and understanding their origins
Checking the unitarity of the CKM matrix to high
precision

Identifying new weak (CP-violating) phases in the
quark sector

Probing the existence of dark-sector particles at
MeV to GeV mass scales

Reducing the uncertainty in the theory prediction
for the muon g-2 anomaly

Understanding the role of QCD in the production

and binding of new hadronic states of matter
26


https://www.belle2.org/research/luminosity/
https://arxiv.org/pdf/2203.10203

Summary

- Belle lI: new data + upgraded detectors + new software tools
B CPV/semi-leptonic/rare, charm CPV/BF/a/spectrum < y/n®/K2/v
(recoiling/E¢,/BDT) etc

- Exotic states, T physics, dark sectors < special data at e"e™ collider

- Only 1% of target luminosity collected so far. Until 2026, about 1

ab~! data at Belle Il. Stay tuned for more exciting results from Belle II.
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Search for CPVin B - p*p~

Table VI. Systematic uncertainties for B and fr. Relative
uncertainties are shown for B.

Source B [%] fr[1072]
Tracking +0.54 —
70 efficiency +7.67 —
PID +0.08 —
T +2.87 —
MC sample size +0.24 +0.2
Single candidate selection +0.55 +0.3
SCF ratio s o3
B’s of peaking backgrounds 008 +0.1
7777 background yield oo +0.0
Signal model R +0.2
qq model 051 i
BB model fé;ﬁg 4_"8',:1‘
7F77 model 0126 ol
Peaking model T B
Interference +1.20 +0.5
Data-MC mis-modeling e 105
Fit bias +1.03 +1.2
foo i};ﬁg —
Total systematic uncertainty +io.10 e
Statistical uncertainty tree 2

Table VII. Systematic uncertainties for S and C.

Source S[1072] C[102]
B’s of peaking backgrounds +o.¢ +0.1
77 background yield +0.9 o0
Data-MC mis-modeling "_'(1’:(1* t(l)g
Single candidate selection +1.3 +1.9
SCF ratio 108 o7
Signal model +14 +0.3
ch_model “_ijg +0.2
BB model +0.9 tgzg
7777 model +0.1 +0.0
Peaking model tos 02
Fit bias +2.0 +0.6
Interference +2.8 +1.7
Resolution +3.4 19
At PDF for qq and BB +3.8 0.7
Tag side interference +0.5 +2.1
Wrong tag fraction jg:g +0.5
Background CP violation +3.8 +4.2
CP violation in TP signal fg:g jg:i
Tracking detector misalignment +1.4 +0.5
7o and Amygy -_Fi:‘é +0.3
Total systematic uncertainty f{f,:g tg:;
Statistical uncertainty +18.8 4121
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Table V. Fractional contributions to the total uncertainty
the extracted value of |V¢s|. The sizes of the contributions ¢

. . . (*)
Table II. Summary of the systematic uncertainties on R(D'*/) given relative to the central value,

and their correlation. The description of each source is pro-

vided in the text. Source Uncertainty [%]
Statistical 0.9

Source R(D ) ) R(D) P Systematic 1.5
Simulation sample size 4.8% 8.4% —0.44 B/ lifetime 0.1
gap-mode branching fraction 2.6% 2.6% 0.00 Signal form factor 0.1
B — D**7~ /(£~), branching fractions 0.3% 1.3% 0.25 g(]_—; b efj)rm factor o
Hadronic B decay branching fractions 1.6% 1.5% —0.26 B(D — Kn(r)) 05
Form factors 0.5% 0.9% —-0.70 Tracking efficiency 0.5
Fraction of misreconstructed D) 0.5% 1.2% 0.00 Nr(as) O'I
Continuum background 24% 2.1% 0.93 ;;0/ fr- 8:4
Fit biases 0.3% 1.2% 0.00 Background w modelling 0.3
Low-momentum 7°, v efficiency 2.2% 2.4% 0.99 (Ey,my) reweighting 0.3
Other (?fficien(:).r corrections 0.7% 1.4% 0.92 EZ%?? d;ﬁ?g;?gfn 8:2
B-tagging efficiency of data 0.9% 1.8% —1.00 Vertex fit x° correction 0.3
B-tagging efficiency of B — D1v 0.1% 1.8% 1.00 Simulation sample size 0.5
Mr%iss resolution 0.5% 0.8% 0.48 Theoretical 1.3
Total systematic uncertainty 6.7% 10.2% —0.20 iattice.QCD inputs 1.2
ong-distance QED 0.5

Statistical uncertainty 8.3% 16.3% —0.40 Total 2.1




B> X,w

Source Impact on o5 [10™°]
Simulated-sample size 6.0
Background normalization 5.7
Branching ratio of major B meson decay 2.3
Non-resonant X ;v generation point 2.1
Osprt selection efficiency 2.0
Photon multiplicity correction 1.8
qq background efficiency 1.8
Other subdominant contributions 3.0
Total systematic sources 11.7
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M(t) = (1777.09+0.08+0.11) MeV/c?

— 2 * * *
Mmin — \/M37t + 2(\/5/2 - E37z)< 3r p37[) < m;
x10~
16 Belle Il { Data — Fit
& 14F J.L dt =190 fb” ....; Background
S "
()
=
e 2
@
1=
()
>
L
D=:- e . e <*" .I.. [} ® ... oo. x
S, T ST ® g 1 S & y 9.'|
17 172 174 176 178 18 1.82 1.84
M. . [GeV/c?]

Fit the distribution with
a Heaviside step function:

Most precise to date.

Systematic uncertainty (0.11), dominant by beam-
energy correction and charged-particle momentum

correction. [PRD 108, 032006 (2023)]
PDG Average (2022)
1776.86 +0.12
BES (1996)

0.18 +0.2
1776.96 15y D17
BELLE (2007)
1776.61+0.13 + 0.35

KEDR (2007)
1776.81 132 +0.15

BaBar (2009)
1776.68 £ 0.12 £ 0.41

BES IIl (2014)

0.10
1776.91+0.12 %X

Belle Il (2023)
1777.09 +0.08 + 0.11

| | | I | | | | I | | 1 1 I | | |

1776 1776.5
m, [MeV/c?]
— T MAass

) + Py(Mpin — P1) + Ps(Mpyin — Py)?

M -
F(Mpin) = 1 — P3arctan( nu;)
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I Charm Meson and Charmed Baryon Lifetimes (pr. 131, 171503 2023)]

¢ Data
— Total fit
- - Background

Belle Il
Ldt=207fo™'

—i
QU

e PDF Model:

—
<

Candidates per 60 fs
)

(6 0)
_ el
PDF(t, O't) = (1 — fb)J e Firue TR(t - ttrue | b, so—t)dttruePDFSig(Gt) + beDFbkg(t’ O't) 1(:
0
. . . 107" - : '
t: decay-time; og;: decay-time uncertainty T
[PRL 127, 211801 (2021)] [PRL 130, 071802 (2023)] [ + Belle I
2 N B B : i Data (207 fb™")

104 Belle I 10 AL - pK™n" Bellell E ol — Fit

107 fL dt =72 fo! 10° _ /L dt=2072 fb’! _ - W Background

102 ¢ Data 102;— lTDz; i . ) Q.(C) - Ot
ﬁ 10 — Tt ﬁ 10 _ --- Background % b
E ----- Background = f t f” t t 2 F
& 1 DO > Kt § en | | | = g
- - - T I R #  [PRD 107, 1031103
g 10° -E Dt » K ™t E 10° F :: s © % (2023)]
§ ST \

10°g CE g

0 °f \W;. +

: ; TMMW : i
P, et t) o . TR T idu A
-2 0 2 4 6 8 10 12
Decay time [ps] * [ps] Decay time [ps] 34



I A dark Higgs boson in association with inelastic dark matter
[Preliminary results]

Dark photon A’, dark Higgs h’, and two dark matter states x4, x»

©
=)

N
=)

Events / (0.28 GeV/c?)

G
o o o

©
o

o
o

U
=)

Belle Il [£dt=365 fb?
[ Preliminary
Reco Channel: h'(-»n*n)x (> e*e™)

ete -yy
ete" > BB
ete”-qq
ete"osete ete™ |

b
o

ete" >ttt (y)
m MC stat. unc.
¢ Data

2.0 2.5 3.0
My (m*n~) (GeV/c?)

pointing

B o

1
I
in °

5
%
N
7N
X1 0 “
--------- "\
_________ .
+ o
.
€ X1
\\
\\
/
N
\\

non pointing €

cut-and-count strategy in My, (x*x7)
distributions

No signicant excess found

8 events observed consistent with
expected background

Convert UL at 90% C.L. of

olee™ = xxh')xB(x, = xiete)x
B(h' = x*x~) to mixing angle 6

4 tracks in the final state
2 forming a pointing dispaced vertex

mising energy

Looking for simultaneous production of A’ and h’

£
1) 10~ [ S - ]
1072 . LHCDb
10-3
-4
+0 Belle Il
(this work)
-5 ap = O.lﬂ
10 PS191 eE=1.5%10""71
BaBar m(x1) = 2.5 GeV/c?
m(A’) =3m(x1)
107°¢ Belle Il fﬁdt: 365 fb~* Preliminary Am=0.4 m()ﬁ) 3
107 10° 10!

m(h’) (GeV/c?)
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Exclusive: B — nlv,B — plv, B — DOy, etc

I CKM matrix EIement %“IVXMZXIFI“(QZ)I2 Form factor from LCSR, LQCD

Belle Il important task: Inclusive: B — Xulv»B — Xcll;

Constrain CKM unitarity triangle & test SM B Vol PO aim) +2bat ] From OPE

"IH_'4-8:' LSS | 'A' ol e | T 2'_| P ':

(f_) ’T_] ) Vu d Vu S Vub E_o :j 5: E:;::: :vj 'l':f:’lfiécmu :é

Vea Ves Ve 2 Tt B

Ve Ves Va A

36F S -

34F Excl.; ./ =

32fF -

= HFLAV &

2.8 ;- | | | | P(xijzzzz:.wol —i

(1.0) T 36 38 40 4 4

[Vl [107]

ub__¢- Several measurements carried out by Belle and Belle II:
Biv

|V.,] - Angular coefficients of B — D*[v Belle: PRL 133, 131801 (2024)

i (v, | ~Vulfrom B — (,p)ly simultaneous analysis  New from Belle |
4l imultaneous inclusive and exclusive [Vu| Beje: PRI 131, 211801 (2023)

¢ | Vi |
ub . A . i

w / V] - Ratio of inclusive b — ¢ and b — u decays Belle: arXiv: 2311.00458
cb



