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Probing the next scale

* Flavor physics to access higher scales searching for UV extension
* Indirect search for New Physics (NP) in quantum effect
e Sensitivity of NP detection up to ~1000 TeV in BY mixing (£ = £+ 1/AN2Oap=2)

(depending on the NP coupling constant) arXiv:1309.2293 b d
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Name of the game is precision = A EV  EDMs 2


https://arxiv.org/abs/1309.2293
https://arxiv.org/pdf/1910.11775

Luminosity frontier: SuperKEKB

 Asymmetric ete- collider
e ete-— Y(4S) »BB
> very clean and well-known Initial state
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Positron dumping ling

low emittance position L Positron source target

Low emittance
electron gun

Final target : 6 x 103 cm2 s-
- X30 Belle luminosity

Integrated luminosity: 50 ab-

- X 50 Belle data
Beam current: KEKB x ~1.5

/ o I.CE,
L: }/i (1+ 2; Ty (RL
2er, O, R,

Beam squeeze: KEKB / ~20
Nano beam scheme

Belle Belle 11

o, 100-150 um

S

0. 6-7mm
overlap region = bunch length
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The Belle |l detector

Vertex detector (VXD) i m !
Inner 2 layers: pixel detector (PXD) ~
Outer 4 layers: strip sensor (SVD)

| Particle Identification
. Barrel: Time-Of-Propagation counters

(TOP)
Forward: Aerogel RICH (ARICH)

Central Drift Chamber (CDC)
He (50%), C2Hes (50%), small
cells, long lever arm

K./u detector (KLM)
ElectroMagnetic Calorimeter (ECL) Outer barrel: Resistive Plate Counter
Csl(Tl) + waveform sampling (RPC)

Endcap/inner barrel: Scintillator

e Features:
 Near-hermetic detector
e \Vertexing and tracking: o vertex ~ 15um, CDC spatial res. 100pum o(P7)/Pr ~ 0.4%
e Good at measuring neutrals, 9, y, K.... o(E)/E ~ 2-4%



Peak luminosity [x10*cm2s!]

e Data at Y(4S):

V—— -
I Peak luminosity i

6 [ w/ QCS upgrade w/o QCS upgrade ] / T
| — o | . Y A ]
i Integrated luminosity (delivered) / B
- w/ QCS upgrade w/o QCS upgrade / —

sE| I | A
Projected by SuperKEKB/Belle II E
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Jan 2034

Jan 2024 Jan 2029

e B*y=1mm

e ~700 fb-1 (Belle Il)
<->7/11 fb-1 (Belle)

Belle Il Online luminosity

Exp: 7-42 - All runs

2019-2022

Integrated luminosity
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Sudden Beam Loss (SBL)

 SBL can cause QCS (final focusing magnet) quench or damage the detector
Temporary PXD2 off since May 7, 2024 to avoid further damage
 Radiation dose and frequency seem to be proportional to beam current
 Have to be cautious when increasing currents
* Understanding SBL events and implementing countermeasures crucial to achieve
high luminosity
Bunch Current [mA] '

1 turn (=10 us)

beam aborted

.";.' Beam Ioss from prevuous turn [mA]

. L l 4
4077 4078 4079 4080 4081 4082 4083 4084 turn

Damaged Belle || detector and accelerator equipment

« Temporary PXD off since May 7 to avoid further damage



Countermeasure for SBL

e Removal of black stains due to vecseal, was found to be

effective in reducing frequency of pressure burst and
SBL event (2025c¢ run)

Frequency of pressure burst at CCG D10 L02

\ikko straight section

Number of pressure burst at D10L02

30F
0000
o)
25 foXs) o
o ®
o ®0
20F o
o) o0 o)
)
15F
o
10F
o o)
5 o
o
0
(e 0] wn N (o)) Tg]
e 7 o & 9
o o o o —
Ty - Ty Ty Ty
< < <t < <
N o o o~ o~
o o o o o
o o~ o~ o~ o~

- - - - - - - - - - - - -

T TV T T L T T L g gy, ST

D11 Wiggler section

Lt

Number of beam abort accompanied by pressure burst

at D10LO2

T. Ishibashi

_g 1
] [oXe) o} 411.6 W 10 :
.o L I
o =
©g® I Q i
a o) o o0 41 . — 2 c -
o° ) o % o0 S S 8r :
’ el - - & | Cleaning
. " -C '
Cleaning - Lo : Nov. 6
>’ N -
o j 6 - i On OVO
on Nov. 6 - =2 '
° 0.8 £ £ !
Lo :
p —d c =
- 0.6 q>) g 4 :
) -g |
10.4 - |
' e |
< 2F
. 0.2 Q ©
TEE Y aull : > | I
N (@)} O m 8 O 4 1 i I I
~ i o o - Ty o~ o)) W o~ o Te) m o ~
— — o ™~ — - o N q> ~ ~ N o ~— e
- - oy oy o o o -t -t — -t ~ o~ ~
< < < <t — — — — — — — — — —
N N N N ] ' ] ) )
= = S = N N N ~ N N ~ N N N
o o o o o o o o o o
Date o~ o~ o~ o~ o~ o~ o~ ~N o~ o~
Date
Lt Bellows chamber
~ A [ ‘ ——— —— - W ——
,"_:,T,:_ = 2 M_t_s;:':’in z% ; zx IPE ) 2 W #x ] L1 34 e 2. oy ISR 2
[ ‘ ’ ) s ; —rr fid Tt
| o T = ey e Y e Y =Vt e
% (8 el my - LB -¢ 1534 ot 684 ¢ o) 1+ 38 fado) 830 Aah b At g ) hs12 et R ) ! SIS ) 43 At fob)-++ 08
- 5 s b T N o e ”1 G et A T‘ }"‘%‘ - -ty B ) .
) e A -, S - o ; . = w 1 L0 %
v g | .
]
. 3 Bellows chambers, , 7 } 5
N <t N - ~ IP) f ) ) \ J) \U 7 - J
___ o)y u) ,] 4 Li} a A 0 o 0 . a o 5 N L, [ [ f . Q0 X 0 l o E: ol I'_
© -~ (6:MO-flange-connections) © ° 3 o a0 L o a R




Integrated luminosity

L o K. Uno@B2EB meeting
Daily integrated luminosity (fb"/day)

SBL (QCS quench): ESR was also quenched Miain enTce day Pressure burst in RFDO7

B Achieved (recorded) M Achieved (deliyered) — Plan (deliyvered) Back to on-resonance
4.0 Septum power-supply issue HER By:1 mm - 0.9 mm
35 LER By: 1 mm - 0.9 mm
' r TOP deadtime issue
3.0 . = \/
2.5 P May. 5:
2.0 || , 3.0 fb! (recorded)
1.5 _ b |
1.0 |
0.5 - “
S 1 | !

© & © @ o5 O S o S & ,Cb)ff-reosona ce
Q’\\qf Q{L\Q Q"L\Q qu\’\ qu\'?« Q’b\g 0%\0 Q’b\‘\ Q,b\'b 0,5\'5 0&\0 Qb‘\\ th\q’ th\q’ Q,‘D\Q

Integrated luminosity (fb™1
Off-reso g uminosity (fb™)

10.75 GeV

c.f.

711 fb! (Belle)

r r r "o (O Achieved (recorded) () Achieved (delivered) — Plan (delivered)
Run] 365 fb 42 b 19 b " Jan. 26 - May 5 ]
q r 1 « Delivered: 219.9 fb-!
2024abc 130 fb 171b O fb 2000 Recorded: 190.3 fb-!
2025¢ 24 fb-T 0 fb'! 0 fb-’ .
2026ab | 163.7fb! | 27.3 b 0 fb-! 50 ==
0  —
- = -1
Total 683 fb- 86.3 fb 19 fb A o P P (P P G P P 0&1 o

Total integrated luminosity: 792 fb-!



Comparison of integrated luminosity
K. Shibata@B2EB meeting

Spring run (ab-run) Autum run (c-run)

250 —————————T T el T

200 | 0wl i

150 | 10 |- :

100 | 100 — ............................................. _

Integrated luminosity [fb]

50 |

Integrated luminosity [fb]

50 100 150 200

Day

e 2026ab run is the most efficient data-taking period compare to previous runs
 SBL issue limited the luminosity profile in 2024, it has been degraded by cleaning the
VERSAL in the beampipe



Belle |l operation stability

* In the 2026 spring run period: N 1§§ —

* Belle Il is running comparably stable: = 5 /——\__—_\
86% eff., but raising issues vs. beam £ 3 /\/\/\
backgroun et

 TOP dead-time limited by L1 trigger 0 —(DAQ running - dead time) / physics run
rate When eXCeed 13kHZ 2019c 2020ab 2020c 2021ab 2021c 2022ab 2024ab 2024c
e ->New feature extraction resolved umiosity rend
the issue Lo00 1 Deverst s *
* Injection trigger-veto deadtime vs. e o ” ™
background oss0— Recorted _ il
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Physics program and Belle |l China

Bs physlcs
n
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Electroweak physics;

A_Irp (Lau, mu,

w/ e polarization -
(under development)

Belle || China Group:

e 15 institutes, ~150 members (incl. Postdoc, students

e Mixing and CP
O

Charm physics

Phases in b->s; B->phi Ks, B->eta' Ks

O Charm Lifetimes
o (,5 Bl'an :
o\ ching Fractions, Dalitz anal ses
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e Charm, Bottomonium dominate contribution
B, 1, detector development, etc. is developing

B physics

LHCb: ~50 papers/year

84 papers submitted & 76 accepted as of last week
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~
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Total Submitted Papers (Belle Il) - Quarterly

7| SRR SN IS ND. NN

40

30

Submitted Papers

10

2019 2020 2021 2022

Belle Il

Expected
<+—- # additional
papers (ca. 20)

2023 2024

Our goal is to achieve 40 - 45 papers / year



Belle China Group papers

Chin. Phys. C
3 PRL 1, JHEP 1 Preliminary 1
7 PRL1, JHEP 3, PRD 2 Preliminary 1
1 PRD A1
7 PRL 2, JHEP 2, PRD 1 Preliminary 2
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Charm lifetime measurements at Belle |l

e World’s most precise measurement of D%D+ lifetime by Belle |l, PRL 127, 211801 (2021)
e Better detector performace
e Small interaction region

® New vertex detector

S Belle I World average

T(DY) =410.5 1.1 (stat.) £ 0.8 (syst.)fs | 410.1 £1.51s

T(Dt) = 1030 4 + 4 7 (stat ) + 3 1 (syst ) fs 1040 = 7 fs @ 220
- T : ) Oo:?
10* | Belle 11 . E - s
< F ! /Ldt=207.2tb" : 2210 2 (e -
l.\ 103 3 Il — + O g > 5
5 - . < ? O
= | | $ Data | 3 %H +
sF . 1 200 | X i
:’g E . _ Flt . : é.
S 10 3 . -=-= Background = _ _
l i_ Y Im. | _: 190” “
S0 i |1/ ‘
-2 0 2 4 6 8 10 12
Decay time [ps] . o |
180 = -
T4 =204.1 £ 0.8 (stat.) £ 1.4 (syst.) fs - [u -
Pl | l Ll 1 1l l | - l | | l | | 1 | l | Jq
(2024 £ 3.1 s PDG) 1995 2000 2005 2010 2015 2020

World’s most precise measurement Year
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Unitarity triangle (UT) test

V;;I/ud T V;chd ™ VtZth =0

ViV =1
PNV EIV R WL
B — im0 17020 |Complex phase
B - ptplpp PP

B -5 prx
B = a,(pn)* 7

B- — DO p K(V-
B > D p K™

- —> DOV -

SS~-IES VRl

> DOY(K* ) K-

- > DONK nt ) KO-
> D2 ) K
- - D(Ks K*7) K-

B - X_ /v ({energy, hadron

mass moments)
B’ - X_ ¥ (yenergy moments)

 Comprehensive test by Belle I

* Measure all sides and angles
* Search NP in mixing (tree, loop) by

precise measurement of UT

f B — Py
B —B_. mixing

Belle II
LHCDb

B - J/v K

B! - J/v K,

B - v’ K

B’ 2 Xe KS

B’ —» Tc KS

B > DO ,h°

B® - (¢/n°/7° f°)K°
B - (KK{/ P’/ )K
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$d;: Time dependent CPV

TDCPV measurement:

Interference

b > »
* Precise measurement of At B0 W % %
B flavor tagger I —«S «S o«
[
—0
Acp = F(Eo(t) —~ for) ~T(B°(t) = fer) = Ssin(Amt) — C'cos(Amt)

(B (t) = fop) +T'(BY(t) = fop)

. C=-A
S : indirect CPV parameter

BO > fecp

M'X"ABO /

EPJC 82 (2022) 83

GNN based flavor tagging efficiency
enhance 18% vs. FBDT:

A - - * Bellell: (37.40 £ 0.43 + 0.36 )°
C : direct CP violation parameter _|Flavor tagger . B:H: _ ((??O 1 (1 0(31 ); 0.36 )%
v | PRD 110 (2024) 012001
,U?SOOEBelléu‘ | _ + B° Q= +1) 5
e- (7GeV) §4oo§£§jjt/=;06z D g1 4
> 9300:— w
Belle: By=0.43, Az ~200um At=Az/pye | Flavor non-specific ~ ° 9?
Belle lI: ﬁy=0.29, Az ~140um AZ ~ 140 um CP eigenstate gg
= (23.2+1.5+0.6)° HFLAV WA: ¢, = (22.631945)° .



https://link.springer.com/article/10.1140/epjc/s10052-022-10180-9
https://journals.aps.org/prd/pdf/10.1103/PhysRevD.110.012001

¢> measurement (B— om0

. . u
*$, least known angle of UT, precision~3.7°, determined W@f<:: o W
_ d _
from an isospin analysis b —+———%+—a p e Sher o d g+
» Measure time integrated Acp and branching fractions # ) ) r B \v%”{ i -
> d > d

of all B—rrt (rr+rr-, rr=rto, rorro),
e p, determination based on B— it limited by B— om0

Sr = \/1 — AfZSiTL(2¢2 + 2Ap5)
» 8-fold ambiguity of ¢, can be reduced to 2-fold with , A ‘
Interference between

TDCPV in BO—=mo® PRL 65(1991) 3381 i
o Bo—mom0| PRD 111 (2025) L071102  \—ee@nd penguin

HFLAV WA ¢, = (84.1¥37)°

45 ¢
> o Bellell  Data 1F
J L dt = 365 fp ' Total fit result 0.9 : Belle Il preliminary
=¥ YB — 220 (E) | 08}

N 0
o0 O
Illllllllll

A\ BB background \g._Lf

Candidates per 32.0 Me

E Continuum ~ 0.6
g ©os
N } 04
10 E
i } ] rH_H__H 0.3
§ THTTT o2
= g_ZZIZIZIIZIZZIZZZIIIZ:IZIIZIZIIIIIZZIIIIZIZIIIIZZIZIIZIZIIIZZZIIZII 0.1
03_ —8 E'IZZIZTZII‘ZIZ.IIIII.‘CZZIIIIZIIifﬁIIZf‘.I:IIIIZIIIIZIIZI‘EZIIIIZIZ‘TIZIZ:ZIZI 0 L P S N W T S O N W L T R G
I N S T AN DA T TN 0 20 40 60 80 100 120 140 160 180
2

AE[GeV]
AL = EE o Eg)keam 16



https://journals.aps.org/prd/abstract/10.1103/PhysRevD.111.L071102
https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.65.3381
http://www.apple.com
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.65.3381

¢> measurement w/ time-dependent CPV (B— rr°rr0)

* Novel approach, along with SuperKEKB nano-beam and PXD, enables measurement of CPV
in in B = 7970 for the first time.(Would require 20x more data with the conventional approach.)

* [echnigue requires compact interaction region and excellent vertexing enabled by Belle || PXD

~1.5 ps resolution Belle I DBelle  BaBar
Momenta e~ (e7) beam energy [GeV] 7.0 (4.0) 8.0 (8.8) 9.0 (3.0)
of beams Beam energy spread [MeV] 5. 45 5.36 4.63
‘ Crossing angle [mrad| 83 22 0
P si Interaction region x width [ um 13 70 148
RIES Interaction region y width [ pum | . .( 0.9
Interaction region z width [um | 350 6000 15150
vix resolution Biag vertex z-y resolution [ pum | 30 80 80
Biag vertex z resolution | pum | 30 100 125
¢ Belle Il preliminary 2026 _
Soo = 0.6175 79 (stat) &+ 0.11 (syst), | °1,  2;m |
Btag |Coo = 0.05 £ 0.28 (stat) 4= 0.07 (syst).| osl - ol e i
. . . 0.6 - i
» Reduces ambiguity in ¢, from 8 to 6 solns O ;
* Improves determination of ¢, from B—mit by ~40% ARt | e A IR AN AR AREAE
e Ap> ~2.5°@5-10 ab-1, ~0.6° @ 50 ab-1data (current 3.7°) 0.2 =
e B—rr, B—pp isospin analysis and B—p(rrrr)rr Dalitz analysis of 3 0.0-
body decays 0 20 40 60 80 100 120 140 160 180

$> [deg] 17



Status of |Vep| and |Vup|

E_
Side Observable Dominant uncertainties
W
Br(B— D®™)]v) | | V. Dy
Ves| | Brib—clv) Exclusive: Lattice QCD vab
Br(B— X:lv)
Br(B—m/plv) |Inclusive: experiment vs.
|Vuo| | Brib—ulv) phenomenology (LQCD)
Br(B— Xulv)
Side Exclusive (x10-3) Inclusive (x10-3) | Differenc
: . - A 4-8: N I B [ L L B
V| |40:2 0801, BGL form factor) 41'97:Cg'e4r§e(;"”e“° L T 6% . commn E
cbl |1 38.9 + 0.7(DIv, BGL form factor) O PR = 44 F elusive N incusive =
Mx+E+g? moments > 4, E VIV V. GOOU
E Average o £V E
Vool 3.75 + 0.06 + 0.19 406012011 | ‘B g : f.‘ =
ub (rilv, BCL form factor + LQCD) |GGOU kinetic scheme ' 33 B /"”//I E
Exclusive: 34 - — E
dB 32 :
(B — V) ‘Vub‘zﬂ_(q ) Theory input: Form Factors 3 E m =
(LQCD, LCOSRl- i M . o Moo
ve: 36 38 40 42 44
InCIUSIV_e. VI [107]

1 Theory input: Shape func., Fermi motion
(OPE)

—i
oo

= Voo |? [T (6 — ql7g) + 1/mep + as + ...




Measurement of |Vus| with B—Xulv

* Reconstruction: Combined signal lepton on the signal side
with fully reconstructed hadronic B on tag side
* Large backgrounds from dominant decays B — Xc:{v

» Determine from the measured partial |Vus| branching
fractions in the 3 different phase space regions:

AB(B - X,tv)
TBAf(B —> Xufl/)

‘Vubl —

 Nominal result: E;>1 GeV with GGOU,
» covering 87% of phase space

|Vub‘ = 4.01 + O.ll(stat.) T 0.16(Syst.)
 Dominant systematics

+0.07
—0.08

(theo)

B — X £v modeling: (m,, a) where a = f(m,, u2) in
Kagan-Neubert scheme
B — X_.£v composition differences between SR and CR

X, fragmentation modelling

Belle Il PRD 113 032004 (2026)
This i
measurement 3L NP . E {
EF>1 GeV DGE —
GGOU -
BLNP +——e §
EE>1 GeV §
My<17Gev § PCE ;
GGOU +———e ;
BLNP -—
E7 >1 GeV i
My < 1.7 GeV DGE o i
g’ > 8 GeV? i
GGOU . i

HFLAV B - nlv

HFLAV inclusive

----------------------

V..l X 103

Exclusive Average for B — nfv:

Vip| = (3.75 -

- 0.066xp =

010 GilE19


https://journals.aps.org/prd/abstract/10.1103/59ws-zxbt

Br(B—wuv) result with inclusive tag

» Belle&Belle || B(B—uv) measurement w/ inclusive tagging @ 1076 fb-1  arXiv:2602.09800
» Theoretical clean
- Rare decay
» Sensitive to new physics, e.g. charged Higgs

- 4 8 1 | 1 1 | | | | | | | | | | | | | | | | | | | 1

2 N O - | | | | | -

G2 mp m? m? 9 - - Exclusive IV | 68% CL contours =

B(B* = pty,) = — =11 5| fBVwl 7B+ = 4oF | .
ST m B — 44 - Exclusive IV | Inclusive =

o = ' E : -

. Belle & Belle IT Combined preliminary [ £dt = 1076 fbL Z 49 E= VIV ::b: GGOU -
O - ) e e U EL L B B - b =
S 20f — o -j B— Xulv — N iR SURP AP s, e R =
8 Em B-pvy ] E -------------------- P ~
O L Rare — 3.8 =
>k —_—— : B_):UV / - .
-S—j F Bl Continuum Belle IT 36 e =
o 10 Z7 Bl Continuum Belle - A =
[] § Data : 34 :— (2 —
g 5 777 Sys. unc. N - =
g 32 —
= o 3E- =
g ST T T T T 1 T T T T T T - —
mF [ f i ; 28 —
é 0 ;1 { { { } I l l E : 1 1 1 I | | | [ | I [ | | [ | I [ | [ | [ | I | | [ | 1 I :

N S R B L L L 3
. 52.2 2.4 2.6 2.8 3.0 3.2 36 38 40 42 44 3
p; [GeV] chbl [10 ]
2.40 over background—only hypotheS|S Determination of exclusive |Vup|

Most precise measurement to date Vi| = 3.92F0-77 (stat.) T4 (syst.) + 0.03(theo)

Br(B—uv) = (4.4 + 1.9 (stat) £ 1.0 (syst)) x 1077 compatible with both inclusive and exclusive determinations 20



https://arxiv.org/pdf/2602.09800

Studies of lepton flavor symmetry

T |U e
» Lepton Flavor Universality (LFU): W boson couples to -
' W~ Coa
leptons with equal strength (me < my < my) Ve | 7,0 !
: - b > >
. SM fields do mix: 50 T e
Quarks sector -> CKM matrix KM VNG
 Neutrinos sector -> PMNS matrix d s b viv v
» Charged leptons -> . = B
the matrix diagonal-like?(neutrino mass) c m - % N
| FUV: diagonal terms not all equal ¢ - v, ]
g-2, EDM: e U T
diagonal elements| -
o N Lepton Flavor Violation (LFV):
ve e LN 0. 0. off diagonal term
) - N
LFUV: Ul 0. L 0. T2y
Relation among Vo T ' SN X N
diagonal elements| Y T? : - A/ . m y



Tagging methods

 The BB pairs are produced near threshold
* Btagging is necessary to measure B—X/D*tv, B—X/D*lv (v=2) simultaneously - _
 Hadronic tag /@
- Fully reconstruct B—D)(/J/y/A)X
- Tagging efficiency 0.2~0.4%
- less background

* Semileptonic tag
- Reconstruct B—D)[y

- Tagging efficiency 0.5~%

- MOre baCkg rOu nd \\\x\1§o§4 ______ B ;eli;l/l/ preliminary

Lo degeeer™ i | arXiv:2008.06096

* Full Event Interpretation (FEI): trained 200
Boost Decision Tree (BDT) to reconstruct ~100
decay channels, ~10,000 B decay chains
e £=0.30% for B+
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https://arxiv.org/pdf/2008.06096.pdf

Results LFU test from Belle Il

« Belle Il three R(D") measurements
» Hadronic tag with FEI
« Semileptonic tag with FEI
» Leptonic T decays
Still statistical limited

Belle || R(D™) result with had. tag
Rz (D) = 0.439 + 0.055 (stat) + 0.045 (syst)

Ry(D*) = 0.242 + 0.019 (stat) + 0.016 (syst)

Similarly sensitivity as Belle 15’ result @

/11 fb-1 with only 365 fb-1

* Thanks for higher tagging eff. and
optimized selections

Performed the first Ry (Xc) measurement at
Belle |l

Belle Il preliminary
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“B anomaly”
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leptonic decays 2026
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Evidence of Bt—K*yy

» Search for flavor-changing neutral current

* A channel unique to Belle |l

* b—svv contain the same new physics of b—=s/+/-
* b—svv is theoretically clean than b—s/+-

P > > S
u°c uc't
— 4
u ua

e This method only sensitive to high prregion of K+

 New physics: leptoquark, light dark matter, etc.

* Re-interpretation of data provides constraints on
WET Wilson coefficients |Cv.+ Cvr|,|Cs.+ Csr| and
CL|
PRD 112 (2025) 092016

o Extended analysis in preparation BO— Ksvy, BO —

K*0yy, B+— K*+yv (stay tuned)

SM prediction:
Br(BT — Ktui)gy = (4.6 +£0.5) x 107°
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—— Belle II (362 b, combined)

2.340.7 This analysis
Belle II (362 fb™!, hadronic)
1.14 1.1 This analysis

Belle IT (362 fb!, inclusive)

2.74 0.7 This analysis

Q

Belle II (63 fbl. inclusive)
[.O+ 1.5 PRL127. 181802

O

Belle (711 fb!, semileptonic)

1.0+£0.6 PRDY6, 091101

® Belle (711 fb"!, hadronic)

2941.6 PRDS87, 111103

BABAR (418 fb!, semileptonic)

0.240.8 PRDS82, 112002

BABAR (429 fb !, hadronic)

1.5+ 1.3 PRDS87, 112005
| ! I ! | I I I | ! ! I | I ! !

- - e — ———————————————‘—_

1

| 0 2 4 6 8 10
10° x Br(BT™—K " vp)

PRD 119 (2024) 112006

25


https://journals.aps.org/prd/pdf/10.1103/PhysRevD.109.112006

T lepton flavor violation search
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t Belle I

bservables in Heavy Flavour Physics [ESPPU 2026 Projections]
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Summary and prospects

* Many challenges at SuperKEKB as it is the luminosity frontier machine, We
have overcome them one-by-one through new ideas and technologies.
* Thanks to detector performance and improved analysis methods, we are
already producing competitive physics results.
e |.S2 upgraded
e SuperKEKB
» Extended collision energy: 11.24 —=up to 11.6 GeV
* RF system, HER current Iimit: 2.0 —-2.6 A (design)
* QCS: much simpler optics, expand the dynamic aperture
* Belle Il
* New VTX (5 layers of CMOS pixel detector)
* New CMOS strip layers + LGAD timing layer ¢
* New Draft Chamber with improved toleranceg\, ...... FTL (Fast Timing Layer of LGAD for TOF PID)

STL_(CMOS strip layers)
Insertable drift chamber as

 FEE upgrads, Al-based trigger .

SVD

Current Belle |1
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