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Outline Recent = in 2025

* Luminosity
e Recent B results

e Recent charm results

* Recent gg and exotic
e Recent tau and dark sector

* Summary
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SuperKEKB B

Belle IT

e+ 4GeV36A] IEB Nano-beam SuperKEKB
€ Belle II

— iy 83mrad
=3>" )
/ - le- 7 GeV 2.6 A | "—\—' :

New beam pipe SuperKE KB

5mm - 100wy’ /=
& bellows
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25
\ / — ete” —  Cross section [nb]
= x Y1S) Y(4S 1.05 £ 0.10
s ~ 10.58 Ge Add / modify RF systems 5 0 .:': :g égg | targeton
for higher beam current g :' -k wii 1:61 1 some
=asf i dd 0.40 + special
Low emittance positrons E _: :. Y(ZS) [T:"':E")) ??ig ) ] I; .
toinject Positron source % : ': Y Z*Z— (,;Y) \ 300 + 3 1 physics:
Dampraiing, N7 New positron target / 108 :: . .'"'. (3S) | other
’ capture section ‘o Bl ] gs 1 ener
Nige ‘o o IR LN ol L@as) | points
= St ; .l : - R : 1 points
Low emittance gun © ' .'"’ S KL R T TS "‘l'u'nl. A
_ qq pairs (continuum) ¢
Low emittance electrons 0
to inject 9.44 9.46 10.00 10.02 1034 1037  10.54 10.58 1062 10.75GeV
e) 19/fb
Mass (GeV/¢) BB thres. (19/fb)
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Detector & Luminosity <D

Belle IT

KLong and muon detector: ) Belle Il Online luminosity Exp: 7-35 - All runs
Be I I e I I DeteCtor Resistive Plate Chambers (barrel outer layers)
Scintillator + WLSF + SiPM’s (end-caps , inner 2 17.5 1 Integrated luminosity L 600
barrel layers) 7/ s Recorded Weekly
: o 15.0 1
EM Calorimeter: = L 500 =
Csl(Tl), waveform sampling l\\\\\\\\\\\\\ : %\ lg
" : 8 12.5 A1 2
article Identification £ - 400 2
AT Jetector system (barrel) =) =
electrons (7 GeV > - ~ ox. fo using Aerogel RICH (fwd) :>‘~ 10.0 - g
8 o : e - =
Beryllium beam pipe 7 ; g 300 E
2cm diameter //////// - - 1.51 ©
S . 9 >
Vertex Detector // / | g - 200 €
2 layers DEPFET + 4 layefs'D :7/'/ ; = / 9 5.0 1 %
b S 33 g positrons (4 GeV) £ s
- L | B = =
Central Drift Chamber\gﬁ‘; ‘g 2.5 - 100
He(50%):CzHs(50%), small cells, long Iev = '
arm, fast electronics (Core element), dE/dx
0.0 - 0

“Belle Il has been designed to make precise measurements of weak interaction parameters, study exotic hadrons, and
search for new phenomena beyond the Standard Model of particle physics.” -- from Belle || website homepage [link].
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https://www.belle2.org/
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Belle Il Physics & Publications <

Belle Il Journal Publications per Year

o 60 T
Bs physics > L
New hadron states Zb's, b bbar gluof RS UPS[’/O N\ AN S g Fractions, Dalitz analyses 50 T
NEW nadvon S ,__',(3: s L
New Cl:ai,;o”u "'Qj}ﬁ i
3., - 4
{ 7 40
New bottomoni, % RN Measv_"em’eg(ﬁ L W Pub. WM PRL M Charm
p——— — .’n«mesr d-),& \us-\qe ) [
ONG " oS
Es . ) NS from penguins 30 I
Y(10753) newbaron: . 3 s :
) . 4 b) i
New Hag : xs\\jch.\w ;xc'“S'w measurements [
e+e- -->ISR, pi+ pi- cross-sections (&-2) v L ¢ % \c“‘e“ \\Df‘ ¢ 20 1
' s ’ @ L
o0~ Mg . (\*t <04, lepton universalicy [
L (7C . Sy, i 2% iversality
Spin Fragmentation FunCion==- (obf-' ’e,,,e') . _ dgl\‘:\ ol gaIm N
i e(%?{o‘qc‘?. 3 A= 101
_ Linac ent. Time Dependent Measurements Direct T violation [
D New physics e F L
Axion-Like P, ark ) Belle Il Data &30S phases in L->s: B->phi Ks, B->eta’ Ks 0- - o
g, % 2020 2021 2022 2023 2024 2025
>

% ook Dus Lo > BEICEH (FarXiv) : >100

" ko) B~
Heavy tau neutrinos 7 © _\ceo"-t
(€ % \)\35‘0(\
LPs (Lun-[\ved pars o\‘€'° 3 i Us K* pamma and radiative penguins, B-->K(*) nu nubar 0 o
LLPs (Long S 0 597 , > PRLEEE: 24% < Belle (33%)
MagneWcME" 8 Tau mags life, o 8 . o < belle (0]
o ~=8t; . / ~V
?7- & 5 & V- pigf
~ elle WM. Y, Yo Ight-ha,
5 Gazele"_Tau Spectral Functiong o3 .,‘,70 ""*vn,w, handed currents, triple products
= $‘ ‘60 ey b5 1
Lepton Flavor Violation (LFY) @", 'bl) = 2BLON universalty, b->s ny nubar

& hg‘,& V)

g, 4 determinations
Sayg A=

Ne
W
Sharmed resonances

The Belle Il Physics Book
[PTEP 2019 (2019) 12, 123C01]




Outline

* Luminosity
B CPV

e Recent B results B rare/forbidden
B (semi-)leptonic

e Recent charm results
* Recent gg and exotic
e Recent tau and dark sector

* Summary
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(p:m)

(0.0) ~ 0,1)

—+ {|31M BB

At (ps)
B® > J /Y K

Belle+BABAR final result:

S =sin2¢; = 0677 £0.020 oo

LHCb (PRL 132, 021801 (2024)): dominated by
S =0.722 + 0.014 + 0.007 LHCb.
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https://inspirehep.net/literature/2698798
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Sin 2¢1: BO — ]/II) TCO by = arg(— VgV /VegVy,) PRD111(2025)012011 paiig

Belle IT

S = —sin2¢4, C = 0 if there is only tree amplitude
Tree is color and CKM suppressed Tree

- can be used to understand the loop contribution in B® - J/WK?

b

* Improved sensitivity by the better 7° selection and GflaT B’ { P W

* AE — m(ll) fit to extract signal e

> R Belle II (prelimin: t Data "

S 100} [rqe =364 bt e W of -+ Belle II (proliminm‘y)If\\ $ B (g=+1)

= 80 - B /l\ < I Ldt =364 fh! / \ 50 _

=L S e SN e mee | § = —0,88 4+ 0.17 + 0.03

% 10 R

o C =0.13+0.12 + 0.03

S N N ® O _
S B =(2.02+0.1240.10) x 107>

< I e

RS elle IT (preliminary) Data @) ok TG R @3 L & o P iy , ; .

= | e ~n . Most precise,

E_ 100 : ;;” " %

: g _ e first observation of non-zero S parameter

SRRV T S S S E— (mixing-induced CPV) in this mode
 m(ete) [GeV/eY ) At [ps]

(AE = Ep — Epeam)

(0.0]0)
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https://inspirehep.net/literature/2839374
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|| O O O ES ES
¢2' B" > T ¢, = arg(- VeaVi/VaaViin) PRD 111 (2025) L071102 Lo

Belle IT

40 F Belle Il preliminary
35k Ldt=362fb"

30| Belle Il preliminary
Ldt=3621b"

. Reqwre 4y reconstruction ( Ur » to
Belle 1) from a large background due to
hadronlc clusters, beam background
- Developed an MVA for y selection

* Improved sensitivity by GFlaT.

Candidates per 32 MeV
Candidates per 4 MeV/c?

= .
e g e g g

52 521522523524525526527528529 5.3

I&I’IOONA
TTJTITIT g
residuals
N

Normalized
residuals
Normalized

03 02 201 0 01 02 03 04 05

B(x 1079) C Ngp

AE [GeV] M, [GeV/c?]
Belle Il 1.26 +0.20 + 0.12 0.06+0.30+0.05 388 x 106 @ @5 goflel prelimnary 2 35| Bellell preliminary
’ ' N ? Ldt=362" P Ldt=3621"
9 30| a 30F
Belle 1.31+0.19 £ 0.19 —0.14 £ 0.36 £ 0.10 772 x 106 3 25} é ssf O
[ = Total fit result
% 20F .'§ 20 'B° - 7°7° (B )
BABAR 183021013 —0.43 £ 0.26 £ 0.05 383.6 x 10° & < B o5
O 15 O 15F BB background
: - Continuum
10| 10F
5 5E
!
Consistent with previous experiments and Eo g Bo %;:::.:::_:::.:::.:::.:::.:::.:::.::;::::::::::;:::::::;:::::::::::_:::.::“::.:::.:
B : - £2 2f i iost | i e e
Comparable sensitivity with small statistics. | ] verresvervresreorsrevet Y ) Ve st s |
Transformed continuum ¢ Transformed "
suppression output wrong flavor tag probability
9
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https://inspirehep.net/literature/2861324

D

¢2: BO N p+p— ¢, = arg(— VigVin /VuaVep) PRD 111 (2025) 092001 %’5,91?

* B% > p*p~: much smaller loop contribution = dominates ¢, precision

0, . .
* two m"’s reconstruction needed = a channel suitable for Belle Il : :
» Extract ¢, using this new result
=== Long. signal --== Self-crossfeed BB R TT { Data
-==- Trans. signal ===+ Peaking backgrounds a —— Total 1 o Belle II (Preliminary) B—pp (WA + Belle IT)
B o ] [ P, ] 100 . ] “} —[92 6—1—4.5 o
[Belle IT preliminary g0 (4= +1) [ Belle IT preliminary B (g= —1) ] [Belle I preliminary b B'tag ] - ¢2 —[ ‘V—-48
80 |, e — 80 |, 2 - » 3 !
. Z/ﬂdt=364ﬂ)l ().87o<r<1.(): ) :/cdt=364fb | 0.875<r<10 ; 80 :_/Ldt=364fb : ¢ Biag ] - _
Q, E 2, B E & - ] I
o 60 o S 80P I
~ ~ Sy, L 0.6 |- ]
2 40 gz 4] 3
g [ & g 20f “ oak ]
20 o= 2000 O GRS N S B8.3%0 .. oo :
[ 0F [ |
0= - I ]
3k E £ o3 21 -
S e e BT o e W ) N P 954% ... b
3 == - E > _0.3 : ool i v v v L1 ! ]
I PSR BN M AT W SN B PR P S R < 5 A PR N B e I 0 20 40 60 80 100 120 140 160
-6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6 hal°]
At [psl At [psl] At [psl B Id
— pp world average
4.5
_ = (91.57 °
B(10-°) f1 S C ¢, = (91.553)
29 0+Z.3 +£3.1 0-921+0.0:Z4 +0.017 o +006
Belle Il 22 -3.0 -0.025 -0.015 0.261+0.19+0.08 —0.02 + 0. 12_0_05 B - pp world average
Belle 283+15+15 0.988 + 0.012 + 0.006 —0.13 + 0.15 + 0.05 0.00 + 0.10 + 0.06 + Belle I _p*_p_ results 6%'
_ +4.5\o
BABAR ZBIECR NI 5 0.992 + 0.024 *3:93$ —()l7] 2t 0_20i8-82 0.01 +0.15 + 0.06 > ¢, = (92. 6 43
10
10
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https://inspirehep.net/literature/2863319

Candidates

Pull

B - Kvv

P )
PRD 109 (2024) 112006 KA

Belle IT

Penguin:

FCNC

Inclusive tag

1.0

1000

n(BDTy)
0.92 0.94 0.96 0.98
3000 bt : 350
: Belle II preliminary °

P [Ldt=(362+42)f> EEEM Bt K up
E : = B'B’

2000 == BB

I Continuum
t Data

ot O

(2 N

I L i L

-1

4 8 2541 4 8 25k1 4 8 25H1 4 8 25

4. [GeVZ/ct]

Box:

Jo f
b ﬂwjf ;fw-

High accuracy in the SM [pRrD 107, 014511 (2023)]
B(B — Kvv) = (5.6+0.4)x107°
Extensions beyond SM may lead to significant

rate increase.

B(B - Kw) = (2.3 +0.7)x107° (3.50)
SM first evidence

IS

(

).

197

+0.037

A\ elmy
‘ 3+0
,

, | — o Belle 1T (362 fb!, combined)
H ad ron IC tag : : 2.3+ 0.7 This analysis, preliminary
4 o — Belle IT (362 fb™!, hadronic)
125 L B . 11411 This analysis, preliminary
i Belle II preliminar B =K v : '
E Lt :;62%4 Y BB : : _——— Belle IT (362 .fb'l,. i.n(‘lusivv)
— 100 L c . 1 2.7+ 0.7 This analysis, preliminary
> i : 1 .
% [ : Lo Belle II (63 fb!, inclusive)
S 1o : 1 1.941.5 PRLI27, 181802
: N ! semileptonic
5| [ P e Belle (711 fb!, semileptonic
Fg 50 : 1 1.0+0.6 (PRD%. 091101
3 ! Py Belle (711 fb!, hadronic)
25 : : 2941.6 PRDS7, 111103
i ! BaBar (418 fb'!, semileptonic)
0 : : 0.240.8 PRDS2, 112002
I -~ BaBar (429 fb'!, hadronic)
= ok : 1 15+1.3 PRDST, 112005
[l E I i | L | L L | L
5t I L ! ! !
04 05 06 07 08 09 0 =y 2 4 6 8 10
BDTh —
n(BDTh) 2.76 105 x Br(B*—K * vi)


https://inspirehep.net/literature/2725943
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B — XSVV Search Preliminary result R

Belle I
* Complimentary measurement to the exclusive X , K*(832) non-res :
0.0 < Mx, < 0.6 GeV/c” 0.6 < Mx, <1.0GeV/c" 1.0 < M;(e. <20 G_eV/c
B 91{( E S )VV seq rCh es. g 700 E_ -+- Belle Il prelimina:ry = SE%J
Rest of event T e jememmeat | =
1 = =
K U " & 0 - 5007 == SIGNAL
R 17: B, ~— Y(4S) ﬂ—» B "~ 400F | o
K2x sig g -
e = D( ) 300
K3r\ x 4 /4 y E
S [
K4rn 4 200
3K | B, full reconstruction in hadronic modes 100

3K7) Bg,: 30 exclusive decay modes

0
@, 1.2 H E
- = 11 R
B [107°] E 8%'_‘_4 + +_+_+_+_-_._+_+_ :
Mx, [GeV/c2] € Nsig  Central value ULobs ULexp 0.'90 5 = 5 75 15 T
bin ind
* [0, 0.6] 026% 10%2Y2 05619209 25 24 Full M, range result: in index
0.6, 1.0] 0.12% 37127+3L  38+28+32 191 7.3 B(B = X i) = [11.6+§'g(stat)"'ﬁ'i(syst)] % 10-5

1.0, m BO06% 33t gt tilel gid4 D4
| 5 | B 287115 BB — Xuv) <3.6% 107 (90% CL)

*Compatible with the hadronically-tagged Belle 1l B+—K*vv result
> Main syst. error: MC statistics, background normalization ~Most stringent upper limit on the inclusive rate
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B? - K*0¢+T arXiv:2504.10042 |z

* Non-SM particles, explaining recent anomalies, would BDT is trained using missing energy, extra cluster energy in EM
enhance BF upto 0(10°) due to presence of two zs calorimeter, M(K °t.), g* etc

* Main challe.nge: no signal peakix.lg kinematic observable 160 ety oreifminary ' T D A
due to multiple undetected neutrinos 140 | [Ldt=362 o1 BB

. .o . . . category: post-fi aq

* Relies on missing energy information and residual 120 | * pateaony: PoOsEHE Uncertainty

calorimeter energy; Belle II is ideally suited 5 100 | ¥ cots
£ 8o f

Kt @ > | . |
Belle 1 (364 fb™1) A\/4”_ , a0 H [m @ [ﬁ y
Tt =(,m,p 20 :

hadronic B-tagging g ;
K*O + / o 3 ’ : : :
“ T £ 1.25F } }. |
0 ks Pl W o e e e e e
“ Bsgn - 8 o075 t K + } <
‘ T \ 0.5 4 ~ - - -
A 0.4 0.5 0.6 0.7 0.8 0.9 1.0
. n(BDT)
‘ tr = g? P
0 \‘ vs Belle: 3.1x10-3 [PRD 108 (2023) L0111ob2] b onlv half | '
5] 3 ) Twice better with only half sample wrt Belle!
| ] - 3 o
Btag “ P~ = 18x107" at 90% confidence level Better tagging + more categories + BDT classifer...

Combinations of sub-track from t lead

to 4 categories: 2, £, T, pX The most stringent limitonthe B° — K %777~ decay


https://inspirehep.net/literature/2911582

B? - K%t* ¢ first search

* NP that accommodate the b — ct€ anomalies
predict an enhancement of several orders of
magnitude with t.

* High K¢ purity (>98%)
e 1-prong t decays: T+ - £Tvv, mtu, ptu
* Fit recoil Tt mass (M,) for signal extraction

BB’ - Kyrtu™) < 1.1x 107
BB’ - Kyr7ut) <3.6x 107
BB’ - K{rte™) < 1.5% 107
BB® > Kdr7et) < 0.8x 107>

@90% C.L.

-
o N

Events per 50.0 MeV/2

N L) (=] @
L L B LR

o

< D> D
PRL 135 (2025) 041801 (S igd (VM

B°— K(S"c*pt'

1

. Belle+Belle Il preliminary
- | Ldt = 7114365 fb™
[ Ny, =-1.8=3.0

—— Data

— Gilobal fit
--- Signal
----- Background

‘
'
|

| __umm

1 12 14 16 18 2 22 24

M, (GeV/c?)
B'— Kore
- Belle+Belle Il preliminary —— Data
3 f Ldt = 7114365 fb" — S-IOba: ft
E N = 1904 --- Signa
3 Ng=-12e24 Background

MeV/c2
N

Events per 50.0

_2:. | | |

B’— Klru*

[ Belle+Belle Il preliminary —— Data
ol [Ldt=711+365" —S.'Obal' fit
i Coa. --- Signal
sl Nig=26=35 . Background
6F
at
A
0 ...|H..1..A|“".;‘\.L,|...|...M.
1 12 14 .6 8 2 22 24
M, (GeV/c?)
B°— Kg'l:'e"
6 [ Belle+Belle Il preliminary —— Data
al f Ldt = 711+365 b — Gilobal fit
. --- Signal

----- Background

il . Lo

1 12 14 16 18 2 22 24
M. (GeV/c?)


https://inspirehep.net/literature/2862267

+ + dyesterd® o s Q(B Q(B
B™ - u vV, Approve Preliminary result [SFa=d \SS /&=

e SM branching fraction: « SM predicted: B = (4.18 + 0.44)x1077.
Grmgm? [ m2\® . + Belle: B = (5.3 + 2.0 + 0.9)x10~7 (2.80)
8 (1 ) f5Val 75+, (PRD 101 (2020) 032007)

2
mp

B(B* - u'y,) =

« Belle + Belle Il (1076/fb):

* Also search for sterile neutrinos,
» B(B* - p*v,) = (4361 1.89 £ 1.01)x1077 (2.350)  45TTRINL

no signals observed.

2

Belle & Belle I1 Combmed prehmmary I Edt 1076fb~! 1
. Belle & Belle II Combined prehmlnary f Ldt = 1076fb

[ to L | iana to
% | il Egul 1 I I 1 I I 1 1 I I 1 I 1 1 I 1 I 1 1 I |-
© 20 E B ] 0.25 B 1 _ Q(Xhll b)
S ] - vy ] . — ] k G (X |[Hobs, Oobs)dX ]
g. L E ﬁ—'ri ] N : Vo4 10% Quantile .
© 15 I Continuum Belle II] B ! Frequentist Upper Limit -
; L BB Continuum Belle ] 0.20 — I T B<6.25 x1077 @ 90% CL ]
@ : § Data . - 1 o G (X|pa, 04) ]
E 10 777 Sys. une. - : . Bayesian Upper Limit - These are the
] ¢ 0.15 F I : B <713 x10~7 @ 90% CL ] .
= = : E L - 418 1077 { most stringent
= 5 - v ] ..
S 0.10 F d \ : - limits to date.
= = LRI TRIB I ] B S i
2N R - C I )

0 0.05 F ! 7/ =
g 5 E 1 I 1 I 1 1 I I 1 1 1 I 1 1 T I I 1 1 I 1 E - ) "0‘ : . :
| o I T ; I 1 !,1’, s s 5 & & -z % 4 OOO el gy by by > RTIE IER R A
Cu 0 : I XL i 1 1 p g X x x = : .
s Pov A 0.0 25 5.0 7.5 10.0 12.5 15.0
8 -

2.2 2.4 2.6 2.8 3.0 3.2 B(B + 5 n D ) % 1 0’

B H



Outline

. . Belle (I1): charm super-factor
* Luminosity ) P y

- l.ete = cch¥
* Recent B results charm CPV e c

e Recent charm results charmed baryon

e* (
_ . charm spectrum
* Recent gqg and exotic 2.B-decay
B/, C X.
* Recent tau and dark sector _) Wz<{
g
* Summary

PS: no A} sample
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First charm wave: lifetimes >

Belle IT

1 — T F—HBEMBELER: AT PFHRRBEYGREZTHFTORANZ
§ - 3 PRL 127, 211801 (2021); PRL 131, 171803 (2023);
10° - Belle I : PRD 107, L031103 (2023); PRL 130, 071802 (2023).
F Belle Il Online luminosity Exp: 7-35 - All runs
- : DO_’K_]_['*' i 17.5 4+ teasea Bahoety — ] £00
Be//e E : ] mmm Recorded Weekly D
\ . Py 15.0 - sssssess ICRecordeddt =575.47 [fb—].] ..... - | @ S
, Belle I - 500
10} _

12.5 Long. Shutdownl..f.

- 400

200 4
- 300

P&

t [ps]

DO D lifatime - 200
5.0 1

Total integrated luminosity [fb~1)

most precise charm lifetimes:

7(D°%) = 410.54+1.140.8 fs,
(D) = 1030.4 £4.7 + 3.1 fs,
7(DF) =499.5+1.7+0.9 fs, o

T(A}) = 203.20 + 0.89 £ 0.77 fs

Total integrated Weekly luminosity [fb~1]

2.5 4 100
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New charm wave: Charm CPV <o

Belle IT

* Charm CPV effect is very small (10-3 level or smaller); a sensitive probe for New Physics.

* 2019, LHCb: AAcp(D° » KK, mtn™) = (—15.4 £ 2.9)x107* (5.30);
2023, LHCb: AZ(DO —» r*r~) = (2.32 + 0.61)x1073 (3.80)12.

. . . MLHCb, PRL 122, 211803 (2019)
=» to understand this CPV, more results and more precise measurements are desired.

PILHCb, PRL 131, 091802 (2023)
BILHCb, Nature 643 (2025) 8074

 CPV <2025: observed in all open-flavor meson sector, not yet in the baryon sector.
2025, LHCb: Acp(A) » pK mtn™) = (2.45 4 0.46 + 0.10)% (5.20)B..
=» charmed baryon CPV, the last piece for heavy-flavor hadron CPV, yet to be observed.
K FEEFLUIELIHT
Acp(D° - KQKJ): PRD 111, 012015 (2025) + PRD 112, 012017 (2025)

AZp (DT - KJK~m*mt): JHEP 04 (2025) 036

Acp(D® - m°7%): PRD 112, 012006 (2025)

Acp(DT — mr©): PRD 112, L031101 (2025)

New charm wave. 0 + — 0 o
* A p(D” - T~ m”): preliminary result

o Acp(AY - ph*h™), Acp(EF - ZThTh™): preliminary result

.
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https://inspirehep.net/literature/1726338
https://inspirehep.net/literature/2692262
https://inspirehep.net/literature/2902819
https://inspirehep.net/literature/2844984
https://inspirehep.net/literature/2914970
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https://inspirehep.net/literature/2931715
https://inspirehep.net/literature/2931715
https://inspirehep.net/literature/2931715
https://inspirehep.net/literature/2931715

Candidates per 0.2 MeV/c2

Pull

Belle [ Ldt=9801b"

t Data
= Fit
== D'—-KIK?
= =D’ =Kz~

== Non-peaking back.

Asymmetry

Candidates per 0
Candidates per 0.2 MeV/c?

Pull

LLooT hbons
O )
Pull

NN
Asymmetry

Asymmetry

2015 2.02

m(D°r*) [GeV/c?]

o Belle: ACP(DO —7 KSOKSO) =

Longke LI (ZE#l), HNNU

S in(K9)

(-1.1+1.6+0.1)%

Charm CPV: ACP(DO — KgKg)

3500

g 8

:

g =

Lbows 8

!
oo
I

2.005

EPJC 84 (2024) 1264

PRD 111, 012015 (2025)

Belle I [ Ldr =428 fb™'

t Data Belle IT

= Fit
e KUK
= =D"-Kor*z

== Non-peaking back.

S o9
ISR

2015 2.02 -5
m(D°*) [GeV/c2)

Belle II: Acp(D° — KOKO) = (—2.2+2.3+0.1)%
o Combined Acp(D° — KIK?) = (—1.4+£1.340.1)%: comparable to the world-best result: (—3.1 % 1.3)% PRD 104 (2021) 1031102
o Belle(I1)4+LHCb average: (—2.3+0.9)% vs. CMS: (6.2+ 3.1)%: 2.60 diff. = more precise result desired.

Recent results at Belle Il experiment

D

* (one golden channel) ACP(DO — KSOKSO) may be enhanced to 1% level with the SM,
by the interf. of ¢ = uss and ¢ = dss amplitudes. [PrD 99, 113001 (2019), PRD 92, 054036 (2015)]

500

400

300

200

100

0.2

14-02
04 <

D
OISO

BELLE

Candidates per 0.13

Pull

symmetry


https://inspirehep.net/literature/2788405
https://inspirehep.net/literature/2844984
https://inspirehep.net/literature/1861934

Charm CPV: A p (DO — KgKg) PRD 112, 012017 (2025)

BELLE Belle I

An independent sample: using opposite- r [ 5 T T
. . + - _ g 1600¢ Belle f Ldt = 980 fb™' g Belle Ldt =980 fb™" ¢
side flavor tagging fore™e™ — ccC events 3 oo} ¢ Data DE *

[(Belle 1) PRD 107, 112010 (2023)] § 1200 — Fit E
é 1000} 7 |D°—KKy “ "
Belle sample (980/fb): " w0 — Background i g
Nsig = 14490 + 340 and Acp = (+2.5+2.7 £ 0.4)% il
Belle Il sample (428/fb): 200f f :2\ ] , )
Ngig = 5180 £ 120 and Acp = (—0.1 £3.0 £ 0.3)% Y T T T s 0 s
m(K3K9) [GeV/c?] .
Combined result based on such new tagging: i R B | | ,qL
Acp(D° > KPKQ) = (+13 £2.0 £ 0.2)% R B Ry P es B B |
* % - ¢+ Data (D § 140
Then combining it with that from D™*-tagged sample: s - L
Acp(D° - KQK$) = (0.6 + 1.1 £ 0.1)% g o {] 7ID' KK tooly Tkl AR AT Lt
most precise wop - 12 — Background 4 ©F,, TTE|HT
- [ : ] 0F 1 1 o Boa ‘
. . 200444 i wl %"ﬁddl&ww""f‘[ilﬁ"’ﬁ '
» B2+LHCb vs. CMS: 2.60 diff > 2.10 diff wof o ) -,
=> Looking forward to LHCb'’s updated result (9/fb) s i s O 0s 0 s

m(K3K9) [GeV/c?]
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https://inspirehep.net/literature/2914970

D

Charm CPV: ACP(DO — 1T TL'O) PRD 112, 012006 (2025) Rasimeg

Belle IT

* The following sum-rule for D2t decays helps determine the source of CPV:

R Adll‘ (DO 7T+7T_) N Adlr ( - 71’O7TO) N Adll‘ (D+ - ’IT+7T0)
_1+m Boo _ 2Bso 1+ o0 (Bi= _ 2Bso 1 — 3T+ Boo+3+—
B+_ TDO 3 TD+ Boo TDO 3 TD+ 2 B+0 DO DO

« ifR#0, CPV from Al=1/2 amplitude; if R=0 & a A% = 0, CPV: from a beyond-SM Al=3/2 amplitude.
e Ap(D° - ™) precision: leading by LHCb; first eV|dence of direct CPV in a specific D decay.

0,0

e Raw asymmetry of the tagged D° — n%r® sample:
AT = Acp(D° — 7°n%) + AR + AT specificity

. A£*+: being an odd function of cos 8* i.e. the cosine of the charmed-meson polar angleine™e™ c.m.s
. AZS: using tagged and untagged D° — Kt samples

* Time-integrated CP asymmetry:

0.0 X .
ACP(DO - ,/TO,/TO) :A/w T _AIKTI' +A/K7r,untag: where A,szf(cose < 0) + Af(cos6* > 0)
2
f = 7% Kr; K=, untag.

=

. )
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https://inspirehep.net/literature/2918588

D

Charm CPV: ACP(DO — TL'OTCO) PRD 112, 012006 (2025) Rasimeg

Belle IT

cos@ (D**) > 0 VS. cosH (D*+) <0

BlleIIde =428 fb™!
—4- Data

e Result at Belle Il (428/fb):

970

—— Total fit
- - Kix

Prehmmary

= (+0.30 + 0.72 + 0.20)%

=>» only 15% less precise than Belle’s result

(0=0.65%) based on 980/fb data [PRL 112,
211601 (2014)]

Belle I [ Lt =428 b 3 % P I Belllell_["Ldtl:428 ' 3
~ 1800 —4— Data = E o —4— Data 3
S 1600 —— Total fit = g 2000 - —— Total fit 3 +.0
a | PR 3 = C Il o’ ki ] .
:;& Combin.n.l’orin.l Back. —; § 1500 ;— Combin.a’:oriitl Back. —; L] U S I n g O u r re S u |t’ A ( L H C b ) W A An n )
3 1000 Preliminary 3 g C Preliminary 1
S 800 E S 1000 = -
600 - C ]
w0 1 e AY (LHCb), W.A. BR, and D lifetimes
e %//4//' 3 A//// // 4 o ’ ’
8 14 0.142 0.144 0.146 0.148 0.15 0.152 0.154 0.156 0.158 0.16 8.14 0.142 0.144 0.146 0.148 0.15 0.152 0.154 0.156 0.158 0.16
Am [GeVic?) Am [GeVie?) -3
f : R = (15 + 2.5)x10
2 E L
0
-2 =
& i

- 20% improved precision

Asymmetry
&6 oo

[ L
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https://inspirehep.net/literature/1640639
https://inspirehep.net/literature/1640639
https://inspirehep.net/literature/1640639
https://inspirehep.net/literature/1640639
https://inspirehep.net/literature/2918588

D

Charm CPV: ACP(D"' — 1'["'1'[0) PRD 112, L031101 (2025) QB%

Using D* - n*tK (obtain ~1.6M signals)

x10° Tagged decays %10° Null-tag decays
L5 Belle II [ L dr =428 fb™ 6f { Data to eliminate two common asymmetry
< — Fit
E : [T Phys. backg. sources: AD.,q + A" Thus, the CP
= 4= v~ Comb. backg. , ,
5 - asymmetry of interest is
g s ntKd 70
= Acp = Araw —Apaw” 4
5
2 Belle Il (428/fb) result:
Q
g Acp = (-1.8+ 0.9+ 0.1)%
< . . . . : =>» most precise; and 30% improved precision
1.8 2 22 1.8 2 22
m(r*7’) [GeV/c?] m(*n’) [GeV/c?] compared to Belle’s result 6=1.26% (980/fb)
Nsig = 5130 + 110 NSig = 18510 + 240 [PRD 97, 011101 (2018)]
Acp = (-39+1.8+0.2)% Acp = (F11+£1.0+0.1)%
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https://inspirehep.net/literature/1640639
https://inspirehep.net/literature/1640639
https://inspirehep.net/literature/1640639
https://inspirehep.net/literature/1640639
https://inspirehep.net/literature/2931715
https://inspirehep.net/literature/2931715
https://inspirehep.net/literature/2931715
https://inspirehep.net/literature/2931715

D

Charm CPV: Acp (DO — TL'+TL'_TL'O) Preliminary result  \amieg

Belle IT

o N(D°— atr—n0) — N(D° - ntr—n0)

A7T7T7T — — .
raw
N(D® = ntn=m0) + N(D® = ntn—mx0) A+ A
. wr° tagged untagged i +i+ A
S SR - Ay = 'Araw,ii - ’Araw,:l:i + Araw,:ti CP — 2
a,
Araw >~ ACP + Aprod + 'AE + As g,
Aﬂ'tag Atagged Auntagged Belle Il Prelimi [Ldt = 4281 Belle Il Preliminary [Ldt=428fb1
£ Taw Traw 8 elle reliminary = 2.0
tagged K T 6 15¢
Ateseed o A g + AKT 4 AT T
[ 1.0
t d K ) ) .
A;‘Ia,nwagge ~ A prod + As 71', S + O\TL sk Acp=(0.29 £0.27)%
o3
= é() 0.0 |
x10° -2F + * |
g osf o, zatet, fia=szan’ 3 % “os}
[0} [ — signal -4
©) o[~ Combinatorial 25 _10 . \ . . \ .
C Ko -6 S S - * ; : * 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
r ando 5 -08 -06 -04 -0.2 0.0 0.2 0.4 0.6 0.8 0
15 F : cosBcm (DO) |cos Ocm| (D)

-
T T

Time-integrated CP asymmetry using 428/fb@Belle II:
Acp(DY - ntr %) = (0.29 £ 0.27 £ 0.13)%

bt
2]

symmetry [%] Candidates / (0.00165

Asymmetry [%] Candidates / (0.1 MeV/c?)

o 123 | h ++++ ¢,+‘1++M+ 4 * consistent with.CP symmetry

5 LR +W"LRWWWW * 34% more precise than the world’s best result from BaBar,
g - - Ig 1195 ) — Tm = ml | =) despite an increase of only ~10%*Lumin.
K M (D°) [GeV/c’ AM [MeV/c' Next: Dalitz-plot- or time-dependent searches for CPV
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Charm CPV: D(-I:g) — KS(')K_T[-I_T[-I- JHEP 04 (2025) 036

OO

BELLE Belle I

=EfATs:

Cr

P = 73i'(5j X f?k)

M — P;P;P P Cop > 0: pi— at left-side of ﬁKgn+ (ﬁKg X P+ ) plane

E H/ \E- ) — N+(X>0)—N+(X<O)

. y: . . AX(D(S>) N, (X >0)+ N (X <0)

Cap = (Pk— X Byt ) (P X Prt) A(D-) = M(X>0) =N (X<0)
X2 N(X > 0)+N_(X <0)

1
\ - . = X _+ + _ o -
\ Tp] XPk Ko ACP — > (AX(D(S) ) AX (D(s) ))
M rest //’M N GK;W j‘ kﬁ;ﬁ f X Combined Aé’(P(lo_S)

frame //, p}

/ﬁl Crp > 0: up-side / // gTP _ii i ig i 1?

3 QP —0. . :
x10° x10
S : _ D* - KIKFrtgt S 45 _ D* - K3KFntnt CTP CQP +3.9+45+1.1
% 5 - Belle data g % 3; : Belle II data CcOS ng COS QK_ —294+45+2.1
i = Ay S 3 y I

= o JEE=RET = filat =47 = § Crp cos Og cos g~ +1.0£4.5+1.4
§ 2 g 2 Caqp cos Oy cos i~ +11.6 £ 4.5 £ 1.1
Z af S 15}
- S— . 5 F Belle 980/fb: 0.59%; Belle Il 424/fb: 0.70%
&) 1E . i O o5 R i Soa et 2

R RS RCECRL R Q62 783 184 185 1.86 167 186 189 19

M(D*) (GeV/c?) M(D") (GeV/c?) Belle “é—? ths2 CPV LS
20 S kit I DL EL%E | A8 4.5% %I A dlr(DO > mtnT) = 2.3%0
48 183 184 185 186 187 188 189 19 82 183 184 18 18 187 18 189 19
ZRE GHEimK) AES

Longke LI (%), HNNU
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https://inspirehep.net/literature/2832416

D

Charm CPV: Charmed baI‘YOHS Science Bulletin 68 (2023) 583

BELLE

direct CPV in AT — AKT, 20Kt a-induced CPV in AT — AK™, X0K*
@ The sources of raw asymmetry of AT — Ah™: @ Measure a/a for the separate A /Kg samples.
- -
+ +\ ~ AAC —SAKT A%pT[ A ke Al t —
@ Using (CF) A — AT, Z°7t* to remove common sources. T
- S i AL = AKT ]
T el =PART o= e T s = Al
S I A-K S . 30
O 4 > e A2 D 4 o +
= E A - .=+ other backgrounds = — L
[T} F TR 0 ~ L
O O TR N o 3 £ 2
g f ] o ]
o 1 & F 1t BELLE
815 2?2 2;5 2‘325‘352‘4 2}‘15 25 315 2}2 2‘25; 2‘3 2:‘352‘4 2!115 25 0:. A R il I 0 1 R |
M(A;) (GeV/c?) M(A.) (GeV/c?) -1 -0.5 0 0.5 1 -1 -0.5 0 0.5 1
xR o e 2 e e e cos0, cosb,
e R e e ey

o A% (At — AK*) = —0.023 +0.086 + 0.071

o A% (A — X°K') = +0.08 +£0.35+0.14
First A%, results for SCS decays of charmed baryons.

@ AZ(AT - AK') = (42.1£2.6+0.1)%
o AEW(AY — XOKT) = (+2.5+5.4+0.4)%
First Ad‘r for SCS two-body decays of charmed baryons.

=& GHmhX) AES
Belle IR EFCPVHIE—1TEHER: HFLEy ZFHET.
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) @ No evidence of CPV is found.



https://inspirehep.net/literature/2138841
https://inspirehep.net/literature/2138841
https://inspirehep.net/literature/2138841
https://inspirehep.net/literature/2138841
https://inspirehep.net/literature/2138841
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ACP (Ag — ph+h_, Eg_ - XThth~ ) Preliminary result

Belle IT

* Assuming U_Spin symmetry N% Belle Il [ Ldt =428 fb! Preliminary %150 Belle Il [ L dt = 428 fb™ ‘ Preliminary
dlr(A-l- - pK+K ) —+ Adlr(._.-l- - Z+T[+T[_) =0 ;300 Lsoatt:mt ;100 L?oattaamt
dlr (A+ N dir + + 7+ Za0, Packsround g Packground
prtn) + AS(EF - ZYKTKT) = 0 A :
wgt wgt Zao0 11 g
. LHCb.AACI;g = Acp(AE » pK*K™) — Al (Af »prtn™) =
(030 i 091 i 061)% [JHEP 03(2018)182] 0 282 24I\:(Eg‘-»224"6K“K‘2)4[8GeV/c§]50 252 254 0 282 24»:(:;jz4+6n+n-2)4[§;eV/c§150 252 254
2 0. 2
e Control sample: g g
E £
ACP( E+h+h ) A' (—'+ E+h+h_) —A?V(/l+ - E+h+h_) 2_0'5’.40 242 244 246 248 250 252 254 <
o elle = -1 Preliminan N clle _ 4 relimina
Acp(AF = ph*h7) = Ay (A = ph*h™) = A (AT = pr¥K7) + A (D — K-t a) 3o 07" L g T e
84000 EOtaLgﬁt d §sooo _ :ftaim S
. . o ackgroun g o ac groun
* Belle Il (428/fb) gives CP asymmetries: g e I —
2 2000 2
—+ + 1+ =\ ] 5 5
ACP(H —+ LTKTK ) o (3 7+6.6+0. 6>%’ World's fIrSt ACP 9% 226 228 230 232 234 9
. . . . ) . .24 2.26 2.28 2.30 2.32 2.34
Acp(ES = ZTntn™) = (9.5+£68+£05)%, for3-bodySCS A <P (e M o) (G
Acp(AT = pKTK™) = (3.9 1.7£0.7)%,  charmed baryon ¢ ol biisshy
— <-0.
ACP(A;F - p7T+7T ) — (03 :t 10 :t 02)%’ decays 2 226 2.28 230 232 234

e testing U-spin sum rules:
Acp(EfF - XTntn™) + Acp(AT - pKTK™) = (13.4+7.0+0.9)%,
Acp(Z, + — YTKTK~ ) + Acp(/l;{_ — p7T+7T_) (40+6.6+ 0.7)%,

More data for precisely searching for
CPV and testing U-spin sum rules.
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Outline

. . Belle (Il): charm super-factor
* Luminosity ) P y

- l.ete = cch¥
* Recent B results charm CPV e c

e Recent charm results< charm spectrum

_ : charmed baryon - -
* Recent gqg and exotic 2.B-decay
B/, C X.
e Recent tau and dark sector _) Wz<{
u \
* Summary

PS: no A} sample

Longke LI (Z=JBF), HNNU Recent results at Belle Il experiment 28



+ * + ed yesterday . Q(B Q(B
D ,,(2317)" - Dy AppIOV Preliminary result | STamd (S5 A

* Precise nature of D},(2317)* remains unresolved, underscoring the need for new and improved experimental data.

e The width of D4(2317)7 is unknown: I'(D.(2317)%) < 3.8 MeV @95% CL.

B F " + *+
& 1590 5 geie Data ———r= < 3 BelleliData  — Total Fit ‘B (DS (2 3 1 7) - DS )/)
§ o e Broken Signal Smooth Background S CoT Broken Signal smooth B(a;;g)m“"d R = B D 2 3 1 7 T D 0 = [7 . 1 4 i O . 7 0 i 0 . 2 3] %
© e (Ds(2317)* - )
= 1000 = - A 5oy 5 S s T
0 [ L s00F - Tt 22 A
~ ‘ -~ r —_— C
L ok i) B Yy Theory Method Key: ® cSstates
c L S 200 S = .
d>) B g i =~ s - ©® TQM: Traditional Quark Model V' Molecular states
L i w i g:/ - LFQM: Light Front QM * Exp:7.13+0.74
o o o 16— HQFS: Heav
= = = _ : y Quark Flavor Symmetry E imental band
= o = ‘ S g e = _ xperimental ban
L oF e ] & G — — © - Eff.Lag.: Effective L i
2be B s 5o 2% 10.1o0< ¢ o o e e e R — ag.;.. . ective Lagrangian
M(D:*y) [GeVic?] M(D:*y) [GeV/c?] c i - Chiral: Chiral QM
o —
— C — — —
R ST 8 10k
—e— Belle Data g —e— Belle Il Data
> L Total Fit > - Total Fit = -
() | mmmeee Cross feed (a) () E e Cross feed (b) L 8k— O
= 4000 Smooth BKG S 2000 Smooth BKG o +
- D, Sideband D, Sideband
0 | mmmm ¥ Sideband v B ~° Sideband < 6l—
L - % — v
~ 2 1000 c 4=
i = S F \
o S = = $ 1
U Ee—— " F | v
0 oC [ I l I I l
4 = 4
= | e e ] Goap " 1y, e, s (b 2 S0, U *oe,
22 225 23 2.35 24 22 2.25 23 2.35 24 (e Ty M e i) S/er(E’f.Lag ) *9 o (Chirg, Sorz (Chirg, "ment
M(D; %) [GeVic?] M(D;r®% [GeVic?] '

ZHE (AR vitkFE (EB) AES
Longke LI (Z=JBF), HNNU Recent results at Belle Il experiment 29



Charmed baryon decay

JHEP 10(2024)045, JHEP 03(2025)061,

Dl D

JHEP 08(2025)195, Preliminary result

OO

BELLE Belle I

BR results of 5 CF and 7 SCS decays of E(C)'+:
B(E2 - %29 /B(E? - = nt) = 0.48 + 0.02 + 0.07
B(E2 - 2%)/B(E2 - 2 n*) = 0.11 £ 0.01 £+ 0.01

B(E2 - 2%9")/B(E2 - E~mn*) = 0.08 + 0.02 £+ 0.01

-

B(E¥ - pkQ)/B(EF » Entn™) = (247 £ 0.16 £ 0.07)%
B(E} - Ant)/BE} - 2 rntn®) = (1.56 + 0.14 + 0.09)%
B(E} - 27" /B(EF » E ntnt) = (413 +£0.26 + 0.22)%

B(E} - 2*KJ)/B(Ef » E-ntrn™) = 0.067 + 0.007 + 0.003
B(EF - 2% ") /B(EF » E n*trt) = 0.248 + 0.005 + 0.009
B(Ef - E°K*")/B(Ef > E~n*rt) = 0.017 £+ 0.003 + 0.001
B(E2 - An®)/B(E2 > 2 nt) <xx% @90% C.L.

B(E? - An)/BE? > 2 nt) = (xxx £+ 091 + 0.16)%

B(E? - An")/B(E? - E7nt) = (xxx + 0.82 + 0.16)%

“Belle I1551%” JEFE (EB) RBAEANFS
Longke LI (%), HNNU

Events/0.4

- (b]_) —— Data ] 100 — I(b2) —— Data —
5 00l — Total Fit = = L — Total Fit i
(&) A LT TT Combinatorial | L L e Combinatorial
S C Background ] S B Background 7
§ 300 :_ ..... F-2-AY)" _: g Y || EoroAn T
S : S oL |
N 0o ph AT YT T 4 a
%) C %]
c C t 1 c
2 o[ 4 g
@ - . w
. R ] .
n=:_1 § :,-k- ...... L g R n=:_3 _§ E‘ ST N P .l-__l__..l_..__.l_,._.ll__j.I___J;
- 2.4 2.45 25 2.55 2.4 2.45 25 2.55
M(AT") [GeV/c?] M(Ar") [GeV/c?]
dN —_ — _
x 1+ a(E? = %% a(E° - A7) cos =,
d cos O=o
[ Belle, 980 fb™! [ Belle I, 426 fb™
30000 (2) 15000 () +
L < i
i S 10000/
L B L
20000 2 : ——
(0] E
i o -
10000 |- 5000 -
o : ' L ' | L L | L L L ' | L L L L 0 L L L L L | L L L ' 1 L L L L | L L L '
—1 -0.5 0 0.5 1 —1 -0.5 0 0.5 1
COSeEo COSGEO
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(B — 2%7%) = —0.90 & 0.15(stat) £ 0.23(syst)
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https://link.springer.com/article/10.1007/JHEP10(2024)045
https://link.springer.com/article/10.1007/JHEP03(2025)061
https://inspirehep.net/literature/2903318

=~—,0 D
Bt% - % _.(2455)t+0% PRD 112 (2025) L051101 R

Belle IT

» These t'wo decays prgcged through a . [@ o o) om
purely internal W-emission: S 20F — Total fit > 30 — Total fit
% C == Signal é) L = Signal
b < - c = 15:_ +++ Total bkg P -+ Total bkg
g EC C:l - non-Z, bkg 5 201 non-Z, bkg
S x g 20]
wr 1 é)- 10F 7.30 @ i
i C c L
c I S 10
B . 2 s oo
‘ ¢ 3.(2455) N oo AT IIIIH
1 g 1 244 245 246 247 248
M(Aln*) [GeV/c?] AE [MeV]
» First searches for these decays: "
— o C (¢ -»-Data ook (d - Data
B(B+ — Z++E_) = (574 + 1.11 + 0.42i2'47)><10_4 N © — Total fit > [ @ = Total fit
¢ ¢ 1.53 % 150 — Signal g C — Signal
= _ = T -+ Total bk 15 -+ Total bk
B(B® - $959) = (4.83 + 1.12 + 0.37797)x10* =« | kg o o bl
® 10[ 6.20 S ok
Vs. theoretical prediction by o | 2 "t
C - ()
* the QCD sum rule [1: 4x1073; L;;j 51 | | o 5H l “—l l
* diquark model [2: 0(10™%) N’ 2 N T AT o T B SRR A
244 245 246 247 248 -0.05 0 0.05
(1] [2]
Nucl. Phys. B345, 137 (1990). Z. Phys. C 51, 445 (1991) M(A'T) [GeV/c AE [MeV]

EEE (EB) RaBEAES
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https://inspirehep.net/literature/2942810

Outline

Physics goal: understand the nature of Y(10753)
* Luminosity observed at Belle [JHEP 10, 220 (2019)].

B Belle
I Belle Il

* Recent B results 4
T | total 19/fb
i I L 1'Glfb g i [

e Recent charm results R ML L
_ . = |
* Recent and exotic e h
1 2 }J}
2 5 .
© L \
* Recent tau and dark sector = | N fo "
" I T .4 V \{-%’{ -
° Summary ° 05 ‘16.6'.' ' :101.7’ T - T, - R R
E... (GaV)
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e+e_ — (I)Xb] and e+e_ — (T[-I_T[_T[O)non_wXb] Preliminary result

D

O

Belle IT

8
— i -»-Belle data
8 o VS~ 10.75 GeV «Bele Il data
%F E == Total fit
> 4
T 0
Q) -
+Q) 2_
© i

0 _____________

108 109 1

\s (GeV)

I - Belle data @
. =Belle |l data@

— ==Total fit

107

i

N

%
) (p

G(e+e'exb1(n+n'n°)non_m (pb)

()
1 1

PR I T Y T
10.8

\s (GeV)
R R HERCE (EB) AxXS
Longke LI (%), HNNU

107

-»-Belle data

= Belle || data

== Total fit

08
s (GeV)

109

BT

10
- -=—-Belle data
- =Belle |l data
| —Total fit
5_
o . .'
—107 108 109 11
\'s (GeV)

Recent results at Belle Il experiment

Y(10753) mass
Y(10753) width

(10756.11+4.3) MeV/c?
(32.2+18.7) MeV

Both are consistent with results from
ete” - mrTY(nS) [HEP 07, 116 (2024)]

o(ete —yj(1IP)w) 1.5at/s ~10.75 GeV
o(ete-—>Y(nS)nttm) 0.15 at /s ~ 10.867 GeV

This may indicate the difference in internal
structures of Y(10753) and Y(10860).
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https://inspirehep.net/literature/2965712
https://inspirehep.net/literature/2963303

Outline

* Luminosity Belle II: a tau super-factory

* Recent B results o(e*e” > 7e7(y) = 0.919 nb

e T

e Recent charm results

* Recent gg and exotic

o mmm e m e m e
1 Advantages at Belle II:

|
* Recent tau results 'V High luminosity |
|

| ¥ Good vertexing and tracking capabilities :
|

¢ Summary ' v/ Sophisticated trigger system and particle 1D
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ta u L FV decays JHEP 09 (2024) 062, PRD 110 (2024) 112003, JHEP 08 (2025) 092 @

Belle IT

Lepton flavour violation is only allowed by: / BUL(T N e(u)K?) < 0.8(1.2))(10_8: most stringent )

e Neutrino oscillations O(107°)
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Summary o>

Belle IT

* Belle Il recently achieved fruitful results based on 428/fb data set (before 2023), including
some world-leading results, analyses more data and develops new tools.
e B CPV/rare/hadronic, charm CPV/BF/a/spectrum (radiative),
qq and exotic, T physics, dark sector, etc. __ Bellell Journal Publications per Year

501

* Now Belle Il has collected 575/fb data set, only 1% of

0t mPub. WPRL M Charm

kL

2020 2021 2022 2023 2024 2025

targeted luminosity (50/ab) has been collected so far.
 More data, more results + more ideas (from u) zof

« Belle Il: improvements as expected (&3 “ATHA” )

+ unexpected excitements (7 3 AJ 8f)
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Belle II

W= » Belle Il o452 (¢ B KR) : 1207 AR R (134: 11%, %=43), 124 (15) A#fs, 28AER/HE.
RENMHF (80) : @E, AA, HE, £EH, BAH
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e+e_ — h+h_ ]/l/) (h — 7T, K; p) Via ISR Preliminary result <o

Events / (40.0 MeV/c?) Events / (20.0 MeV/c?)

Events / (100.0 MeV/c?)
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~ Belle II Preliminary  |Ldt=427.9fb" Belle I Preliminary ~ [uax-s19m°
2, - ] t’\l\:l"lv'll+5ignal
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* indicative of the Y(4230/4320) state * Evidence for Z,(3900)% (3.30)
* an excess near 4.1 GeV * consistent with Belle/BESIII result

The precisions of cross section based on Belle Il (428/fb):
* comparable to those from BaBar/Belle using ISR.
* less precise (5% and 10%) than those from BESIII via energy scans

Belle II: Looking forward to more luminosity.
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