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Belle Il at SuperKEKB Q)=+

S—

Plan to collect 50 ab-1 of collisions at and near Y(4.5)
Successor to Belle at KEKB (1.05 ab-1)

At 1(45), Ecy = 10.58 GeV Nano beam scheme
7 GeV e~ (HER; High Energy Ring) S <1 o} ) L&, < RL>
4 GeV e (LER: Low Energy.Rin =3 s 5 \R
( gy Ring) Belle || detector e % ). Py 5
—T 59> 0.3mm

KEKB SuperKEKB

Super-KEKB

Physics motivations

o* = 48/62 nm
3 ¥ = 0.27/0.3 mm
o* = 10.1/10.7 pm

= New physics search
in.B, B, D, 7 decays

= Direct search for light newparticles
=Precise measurement of Standard Model

= Hadron physics



Belle |l detector

Superconducting solenoid (1.5 T)

A -eS|st|ve plate ﬁhamber (outer barrel)

Electromagnetlog_: orimeter 'S |nt|Il e PC
CslI(Tl), waveform sampling._ § a‘ r2 'barrel layers, end-caps)
S = | M : pagatlon ) counter (barrel)

A erogel RICH forward end-cap)
Tracking detector -

Drift chamber (He +

of small cell, Ionge
with fast readout

Trigger and DAQ

‘Max L1 rate: 0.5>30 kHz
Pipeline readout

Better performance even at
the higher trigger rate and
beam background

GRID computing
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Belle |l Physics Program

® Precision CKM

® CPV in b—s penguin decays
® Tauonic decays

e FCNC

® Charm decays

® LFV T decays
+

e Hadron spectroscopy

e Dark sector

' “Belle Il Physics Book” —/
B2TIP (Belle Il Theory Interface Platform)

- PTEP 2019, no. 12, 123CO1 (2019)

Observables

Expected the. accu-
racy

Expected
exp. uncertainty

Facility (2025)

UT angles & sides

o1 [°] otk 0.4 Belle II

o2 [°] ok 1.0 Belle II

¢3 [°] ok 1.0 LHCb/Belle 11
|Vep| incl. ook 1% Belle II

|Vep| excl. ook 1.5% Belle II

|Vap| incl. ok 3% Belle 11

|Viup| excl. oK 2% Belle II/LHCb
C'P Violation

S(B — ¢KY) Hokok 0.02 Belle 11

S(B —n'K") ook 0.01 Belle 11

AB — K79 [107? ok 4 Belle 11

AB — Kt77) [107?] ook 0.20 LHCb/Belle 11
(Semi-)leptonic

B(B — 1v) [107°] o 3% Belle II

B(B — pv) 1079 *x 7% Belle 1T

R(B — Dtv) kK 3% Belle 11

R(B — D*1v) ok 2% Belle IT/LHCb
Radiative & EW Penguins

B(B — Xs7) oK 4% Belle 11
Acp(B — X gv) [1072]  Hkx 0.005 Belle 11

S(B — K21%) ook 0.03 Belle 11

S(B — pv) oK 0.07 Belle 11

B(Bs — vv) [107°] ** 0.3 Belle II

B(B — K*vp) [1079] ok 15% Belle 11

B(B — Kuvp) [1079) ok 20% Belle II

R(B — K*00) ok 0.03 Belle II/LHCb
Charm

B(Ds — pv) otk 0.9% Belle 11

B(Ds — Tv) ok 2% Belle II
Acp(D® = K279 [1072]  ** 0.03 Belle 11
lq/p|(D° — K2nt7) ok 0.03 Belle II

p(D° = K2nt77) [°] Kk 4 Belle 11

Tau

T — py [10719] ook < 50 Belle 11

T — ey [10719] *okk < 100 Belle II

7 — ppp [10710] Fokk <3 Belle II/LHCb

Measurements with ultimate precisions down to theory errors !



Advantage of e*e- Flavor Factory

Clean environment

Efficient detection of neutrals (Y, 719, 1, ..

Quantum correlated BOB? pairs
High effective flavor tagging efficiency :
~34%(Belle Il) €= ~3% (LHCb)
Large sample of T leptons
Search for LFV T decays at O(10-%)

» Full reconstruction tagging possible
A powerful tool to measure;

b—u semileptonic decays (CKM)
decays with large missing energy

» Good hermeticity
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Tag side  Signal side 4 TU
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et+/e- beam energies less asymmetric than Belle, BaBar B— 11V

»  Systematics different from LHCb

Two experiments are required to establish NP



SuperKEKB/Belle || Operation History

2016 2017 2018 2019 2020 2021
0 ® 0 Oo—0 =0 C—0
Phase | Belle Il Rolle-in Phase |l Phase Il

Phase | (w/o QCS/Belle Il)
* Accelerator tuning w/

single beams




SuperKEKB/Belle || Operation History

2016 2017 2018 2019 2020 2021
0 ® 0 Oo—0 =0 C—0
Phase | Belle Il Rolle-in Phase |l Phase Il

—it=  Jl Belle ll roll-in (2017.4.17)
Phase | (w/o QCS/Belle Il) .
* Accelerator tuning w/
single beams




SuperKEKB/Belle || Operation History

2016 2017 2018 2019 2020 2021
0 ® 0 Oo—0 =0 C—0
Phase | Belle Il Rolle-in Phase |l Phase Il

"l Belle Il roll-in (2017.4.17)
st collision (2018.4.26)

Phase | (w/o QCS/Belle Il)
* Accelerator tuning w/

single beams

Phase 2 (w/ QCS/Belle Il but w/o
VXD)
* Verification of nano-beam scheme

* Understand beam background
* Collision run w/oVTX




SuperKEKB/Belle || Operation History

2016 2017 2018 2019 2020 2021
0 ® 0 Oo—0 =0 C—0
Phase | Belle Il Rolle-in Phase |l Phase Il

" Belle Il roll-in (2017.4.17)
st collision (2018.4.26)

Phase | (w/o QCS/Belle Il)
* Accelerator tuning w/

single beams

Phase 2 (w/ QCS/Belle Il but w/o
VXD)
* Verification of nano-beam scheme

* Understand beam background
* Collision run w/oVTX




SuperKEKB/Belle || Operation History

2016 2017 2018 2019 2020 2021
0 ® 0 Oo—0 =0 C—0
Phase | Belle Il Rolle-in Phase |l Phase Il

"4 Belle Il roll-in (2017.4.17)

Phase | (w/o QCS/Belle Ii) st collision (2018.4.26)

* Accelerator tuning w/
single beams

Phase 2 (w/ QCS/Belle Il but w/o
VXD)
* Verification of nano-beam scheme

* Understand beam background
* Collision run w/oVTX

Phase 3 (w/ full detector)

* Production of physics data
Phase 3 physics run

(2019.3.25~)



Major issues in the operation

» Detector lifetime (in particular TOP counter)

« To keep the MCP-PMT QE within an acceptable level (QE/QE, > 80%) until 50

ab-1, the Touschek and beam gas backgrounds, which increase with (beam
current)2, have to be kept constant by
collimators, beam tuning, additional shielding, ...

- TOP PMT hit rate could limit the luminosity.
= Permanent damage on PXD and SVD by accidental huge beam loss.

» Synchrotron radiation from HER beam on PXD
- Should be carefully monitored not to irradiate PXD unnecessarily.

Projection of the QE degradation Be beam pipe SR hitting +x edge of Ti beam pipe

1 .

ALD: -~
o .
= 0.9 Conventional: slot03-09 ™
I slot10-16 \\\ slot09
=108 - d0t03 ™,
g g x
- 8 QE degrades as
0.7 9 (output charge)?
l—
EE .
0.6 PMT gain is 3ES.

Jan/2019 2021 2023 2025 2027 2029 2031 N o
Assume luminosity background (MC) + 1.2 MHz/PMT Specific pattern of PXD hit distribution by SR




Belle Il under COVID-19

= SuperKEKB/Belle Il was operated under Covid-19 pandemic while
minimizing risk of infection: { Closed space
Crowded places

Close-contact settings

* Minimize person-to-person contact and avoid 3C
— Remote control room shifts and expert shifts
— Travel restrictions (~40 Belle |l colleagues on-site)
— Online meetings

* Hygiene (face mask, alcohol disinfection, ventilation, ...)

KEK campus

-

\ IPRnrenE BT N =

\_

/Accelerator ctrl room ‘VAnother bldg\'J/Ctrl room ) I5 afety
...

Beam background  HV ctrl N
(SpeakApp)  (RocketChat)/ Belle || Exp Hall N\ Sub-system experts

Remote ctrl

VPN
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SuperKEKB Luminosity in 2020a, b

lHer[MA]

lLer[MA]

Lpeak
[x1034 cm-2s-1]

Line[fb-']

IHER [mA]

ILEr [mA]

Max current = 770mA(LER) / 660mA(HER)
Lpeak — 24 X |O34cm'2s"
Int. luminosity/day = 1.346 fb-1/1.498 fb-!

KEKB record
® Lpeak - 2.'

° Ldaymax = |

48 fb-! (2009.6.14) |

| x 1034cm-2s-!

LER: Bx*/By* = 80mm/Imm — 60mm/0.8mm
HER: B«*/By* = 60mm/Imm — 60mm/0.8mm

Opberation history in 2020a.b
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Remarks : Online luminosity does not include trigger-veto dead-time before May 7.

7/1
Year 2020

L._s'p =

Lsp x103! [cm™2s"1/mA?]

“Crab Waist” scheme

top view

a, <0 P

B; =80 mm

B; =1mm sextupole (1)

Oy > () inner

sextupole (2)

Specific luminosity

L 1
o -
Iy Iy_ny 0_:-,(;.}")?0;
‘.‘)’; =1 mm and 0.8 mm
8:—' [ I If‘;‘/‘;!‘, ='m llu/n)ll.h’lmul' ! L —:
2 I ]
7'_k v ' collision tuning —
¢ % I with physics run still under tuning
6 / ~
: . :
4fl® 2019c No Crab Waist "._ 3
F|® 2020a CW(LER/HER) 40/0 % i N 3:/By = 80 mm(LER), 1
3: e 2020a CW(LER/HER) 60/0 % 60 mm(HER)/1:mm ]
[Te 2020b CW(LER/HER) 60/0 % (V-angle) _:
-|® 2020b CW(LER/HER) 60/40 % .
2ft 2020b CW(LER/HER) 60/40 % (HER H-angle) -]
[|® 2020b CW(LER/HER) 80/40 % (High Eemittance) .
1:—~' 2020b CW(LER/HER) 80/40 % (LER chrom. XY) —:
- 2020b By, = 0.8 mm
0- A A A s i A s I L ! I I A A ! s A s N I A A A A l A
0 0.1 0.2 0.3 04 0.5

SuperKEKB
Oct. 2019 - July 2020



Belle Il Operation

Belle Il data taking efficiency has been improved to 84%.

v Less DAQ errors and more prompt
recovery from the errors by experts’
consistent effort

v Error analysis and monitor by
ELK (Elasticsearch Logstash Kibana)

v More experienced shifters

v Controlled injection veto dead time
(avg. 4.9%) as a result of injection
background studies

Scheduled

maintenance
Belle |l trouble -

Accelerator
trouble

Accelerator
tuning

Run time fract
SuperKEKB oper;

Total integrated Daily luminosity [fb~]

Belle Il Online luminosity Exp: 7-8-10-12 - All runs
1.6 o T T T T T T T B
Integrated luminosity 74 fb—1 80
B Recorded Daily /
14 R S, 70
— [trecoeadt =7410000711 {3 fh-1/day —

1.2 -

1.0 A

0.8 A

0.6 -

0.4 -

o)}
o

Ul
o

N
o

w
o

Total integrated luminosity [fb™1]

N
o

[
o

I
o

S

P FS
v

P

ICHEP2020 dataset
34.6(3.2) fb-1 on-(off-)resonance
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Search for Dark Sector 12

Z’ — inviSible Talk by Savino Longo

® A novel result on the dark sector (' —
nothing) recoiling against di-muons or an
electron-muon pair.

® Both possibilities are poorly constrained at
low Z’ mass and in the first case, could
explain the muon g-2 anomaly.

Recoil mass against di-muons

10°
E J Ldt = 276 pb™ /‘,.-
) 10 _ ere— W(y) '
E E ere— T (Y)
8 1E Toeeeew g l u m
O E J i
1 R L,-L, (obs.) 90% CL UL
10_1 :_ Fo-o el n'l 10_3 Be”e ” 201 8 L,-L;, BF(Z'— inv)=1 (obs.) 90% CL UL _
E _ _ — L,-L; expected UL ]
[ J Ldt - 276 pb 1 ----L,-L;, BF(Z'= inv)=1 expected UL E
-2 L - i
10 EIllllllllllllllllllllllIIIIllljlllullllll 10_4 IIIIIIIIIIIIII'IIlllllllllllllllllllllll
o 1 2 3 4 5 6 7 8 o 1 2 3 4 S5 6 7 8
. 2
Recoil mass [GeV/c?] M, [GeV/cT]

The first physics paper ! (Phys. Rev. Lett. 124, 141801 (2020))



® Both possibilities are poorly constrained at

Counts

Search for Dark Sector
Z’ — invisible

® A novel result on the dark sector (' —
nothing) recoiling against di-muons or an

electron-muon pair.

low Z’ mass and in the first case, could
explain the muon g-2 anomaly.

Recoil mass against di-muons

2l Belle Il 2018 e Data
J Ldt = 276 pb!
10 _ ere— P(y)
[ — e*e’— T*T(Y)
1 :_ — et ete
107 i
102 |
_llllllllllllllll Illlllllllll

o 1 2 3 4 5 6 7 8
Recoil mass [GeV/c?]

The first physics paper ! (Phys.

12

Talk by Savino Longo

Limit on g’ (LU-LT model)

Near future prospect

Belle Il Simulation Expected 90% CL; UL - Median
4 *

100

1071
\@ 10_2 E_ —
. 0 - Jrdt=9fb — [Ldt=50fb"
107° g
LTS det = 50 fb~! (more inclusive trigger)
Bam Belle Il PRL124, 141801, det = 0.276 fb~1!
10—4 ............................................

Ms [GeV/c?]

R&V.Tete. 124, 141801 (2020))




Search for Axion Like Particle (ALP)

Appear in SM extensions after some global
(i.e. family) symmetry breaking

Pseudo-Goldstone bosons — Naturally light
Cold dark matter candidates if m, is sub MeV
Couple naturally to photons

Search for3-photon final states via ALP-

. . . Belle If (2018) _| Data
strahlung either in ] S P = eles vy
o~ . ete” —yyly)
of o . R % (@) 7//7. MC stat. uncertainty
® recoil invariant mass (high ma) 8 0o
¢ di-photon mass (low ma) g 2of
S
Br(a — YY)=100% —
asSsume bria YY — o gayy E
o
0
0 20 40 60 80 100
* o Diphoton Mfecon [GeVZ/c]
oo — Recoil 700
2.0_— ’% | — Belle Il (2018) T 40:
S LT
% 008 54 06 08 Lo O - ¢ | »
) m, [GeV/c?] - &
E 10} :
o} ©
©
0.5 °
c
g
o
2 4 6 8 10 0 20 40 60 80 100

m, [GeV/c?] MZ, [GeVZ/c?)
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Search for Axion Like Particle (ALP)

Appear in SM extensions after some global
(i.e. family) symmetry breaking

Pseudo-Goldstone bosons — Naturally light

Cold dark matter candidates if m, is sub MeV

Couple naturally to photons

Search for3-photon final states via ALP-
strahlung either in

® recoil invariant mass (high ma)

e di-photon mass (low ma)
assume Br(a = YY)=100% — gayy

g 16f

—_—

©

I

Oe—

per limit on o(e

95% CL

>~ 14F
[ = Observed UL

---- Expected UL
I

1.2F
Lo}
0.8 —
0.6 —
2 0.4 —

0.2k

Expected UL 20

| W Expected UL *10

Belle Il (2018)
[Ldt = 445 pb?

(
\D(e\\“\ma )

0.0L

Gayy [GeV™*]

ee-yy

1072

photon beam

1074 F

107

2nd physics paper by Belle |l
arXiv: 2007.13071, submitted to PRL




Candidates per 0.02 GeV

Candidates per 0.015 GeV

14
Toward @, P, P3 measurements

B 5 gt Q2] lP1] BO—>]/¢K

CKM

—
E=
o

¢ Data

50 I Bette n (preliminary) e Data Belle 11 (Preliminary)
Ldt=34.6fb" — Total fit . . . 120 [L dt=34.6 fb~?
wf Jra=sew' 4 T T e Unitarity triangle
N A Y A WY B’ Kz +c.c. '
30 _ ..... Background (p 9n) 80 : ZET?/I;(EI(:)KQ(WU-)
2 JUIT 60| ™ Background

Py - 61+11
| foti ) Nap=61"0
10 | H 4 *
[ . + ..4.-=.q'-:-.---.--r"."'. . [ |. N f . + s

o [ "
-0.15 -0.1 -0.05 0 0.05 0.1 0.15
AE [GeV]

BI’= (5.6+1 0_09_ 0 3)X106

S
o
T

N
o
T

Candidates / (0.002 GeV/c?)

9.20 521 522 523 524 525 526 527 528 529

My [GeV/c?]

\Y=¢3
Bt _ pOg= (0,0)

= ° ]
o, || i, | Beamenergy £ o
3 1 B® — Dx signal : v | Preliminary
70 fL dt=5.15fb™ ; 1 B" — DK’ signal OnStraIned Mass |_|>_| . »
60%— JEE IETPETE Background 20 | L dt=515fb
505‘ Mbc — \/Ebeam
402— )
Npx=53+9 * + 1°-’H ]
202 DK — - /\E — EB - Ebeam %I |T| IT lT#
S A e ¢ ¢ ' *
8E ] ey | ..L...ﬂL,_T*' # |l.1 A S
-0.15 0.1 -0.05 0 0.05 0.1 0.15 5.2 5.22 5.24 5.26 5.28 5.3

E (GeV) M. (GeV/c?)



Asymmetry Candidates / (1 ps)

TDCPV (B—]/WKs?)

Belle Il (Preliminary)
I [Ldt=34.6 b

[y
B
o

The golden channel B® =]/ (I)KsO(TT+TT-) is studied.

e
N
o

(=]
o
T

—— Combined
[ === BO=J/y(HKn*n-)
| W Background

]
o

CPV is assumed only from the B? mixing (Acp=0)

(2]
o

Candidates / (0.002 GeV/c?)

€orr. = 33.8 £ 3.9%

¢ Data
40}
20
60 [ . ., 9.20 521 522 523 524 525 526 5.-27 528 5.29
| Belle Il (Preliminary) 0 M [GeV/c?]
N = -1 + Btag
50| JL dt=34.6 fb
L BO > J/w()K2(m ) t B9 200 |
40 _ S tag ,‘;; 180 _ Belle Il 2019, preliminary :::::Iﬁt vertex reso.
I Q. 160 |- J'Ldl=8.71b" - sgn
30} 2 140 b B o D®h b
- = 120F D & - cont ]
| $ 0 (homp) /Y Tmes = 1.480.28 % 0.06[ps|
20 T 80f iy
[ = 60 | ’
10} § = = 1.519 £ 0.004ps]
0 - 0 F o 5
0.5 At [ps]
! perfectly <+— fully diluted «—— perfectly
0.0} tagged _}mg(:::.ﬁ::_w | e [ Flavor tag.
_05 150 {'
—8l |

Candidates per 0.04

: e |mproved over Belle
At [ps] G ! (3(|)3. 1 £0.4%)
Scp = 0.55 + 0.21(stat.) & 0.04(system.) | ;,”'M”*;,'“,e,,m;,,@},‘,;M.;A e Good Data/MC

SPDG — 0.701 :l: 0.017 -1 08 06 -04 —(;2‘ r(::BD:.Z 04 06 08 1 agreement

Normalized
Residuals




Talk by Andrea Fodor

Semileptonic B decays

|Veb| from exclusive B—D*IV (untag)

e Extract signal in the cosOs dist.
2FE% E*

()
m3 B — My

COS tL)B)'

® Obtain |Ve| from the rate at the zero

recoil limit with more statistics

|Veb| from inclusive b—c¢

¢ Hadronic FEl tag to measure Mx
(hadronic invariant mass)

¢ Mx moment to constrain non-
perturbative parameters

|Veb| from inclusive b—u

e Untag

® | epton at the end-point (less b—c¢
background)

35F

3.0

Events / (0.08 GeV/c?)

g12s5F
& 1.00}
8075} |

Belle Il preliminary

fc ot =34. 6fb!

m RO - 5 = Sg al’

in 5000F B*-»>D""u v, == B5 background |
o I Continuum
: § Data

o 4000 %/ MC unc.

c

[

>

w

25F
20|

15|

1.0}

5 o | I | R I | I I i
= Py
_5 1 1 1 1
-4 -3 -2 -1 0 1 2 3 4
CcosBgy
X103
Belle Il (preliminary) — :-'g.glv
- = - v
[ [Ldt = 34.6f1 — o

I B-D**iv
HE other B- X {v
Bl B-Xtv

[0 Cascade
I HadronFake
EEE other BB
W ete” ~qg
7z, Uncertainty
¢ Data

My [GeV/c?]

Al/Aw x 1014 [GeV/c]/ (0.1)

N
T T

IS n )
“c’l

!
C

+

=

|

<

=

w
™TT
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Belle Il preliminary [cdt=34.6fb1

........................
== BGL: Grinstein et al. :
= Bellell

—pl !

Belle Il [rdt=34.6fb~!
5000 F -
Preliminary B-X,eve MC, B =(2.13 x 0.30) x 103
t Excess in data
2000 - 777 B-X,eve MC uncertainty
9
>
[
2 3000}
™~ 7
3 7
e %/
w
< 2000 /
o
°
©
=
(o]
Y 1000
0_
‘ 2 | ST YU S T U U U NS S U S S U ST L 1
3 }
]
18 o+ *}++°++
g | " 1 L |

2.2 2,3 24 2.5

p" [GeV/c]

26

2.7 2.8

BELLE2-CONF-PH-2020-01 |



BELLE2-

T mass measurement

® Select T 3TTV decays in ete- 2 T+T-
® T mass estimated by pseudo mass and
fit the distribution at the edge.

M in E \[Mgn + 2(_Ebeam - E31r)(Ei31f - PBn)..S m‘l’
m, = 1777.28 + 0.75(stat.) 4 0.33(syst.)
m.(PDQ) = 1776.86 & 0.12MeV

e Systematic errors are already comparable
to Belle, BaBar

600 ? +
500
400

300 [

Events / ( 50 MeV/c?)

Belle Il (Preliminary)
_[Ldt =8.8fb"

m, = 1777.28 + 0.75 MeV/c?

CONF-PH-2020-010 17

Systematic uncertainty MeV/c?
Momentum shift due to the B-field map 0.29
Estimator bias 0.12
Choice of p.d.f. 0.08
Fit window 0.04
Beam energy shifts 0.03
Mass dependence of bias 0.02
Trigger efficiency < 0.01
Initial parameters < 0.01
Background processes < 0.01
Decay model < 0.01
Tracking efficiency < 0.01

[ ¢ Data
2001 y2/dof = 349.680
ool N, = 8742
0
= R ¢ ¢
S 0f L3 SR ' ——}—ﬁ - e--1-—9- ——é——i
S S A T AN C RS AR RS E
17 172 174 176 178 18 182 164
M_. [GeV/c?]
8((2.
PDG average§1776 .86 +£0.12 MeV/c?
BES IIl (2014)$£1776.91+ 0.12 + 0.13 MeV/c?
IQ~I
ARGUS (1992)%1776 3124 +1.4MeV/c?
&
Belle (2007) ¢ 52177661+ 0.13 + 0.35 MeV/c?
(] \I
BaBar (2009)%1776.68 +0.12 + 0.41 MeV/c?
I ./{x\l
» Belle 11 (2020) >%5;1777 28 +0.75 + 0.33 MeV/c?
[ ] |
|Illlllllllllllllllllllllllllllllllll
1773 1774 1775 1776 1777 1778 1779 1780 1781

m, [MeV/c?]



Belle Il talks in BEAUTY2020

® Thibaud Humair "B-lifetime and time-dependent CP violiation measurement

at Belle II"
® Keisuke Yoshihara "b—s Penguin Analysis Updates from Belle
® Yun-Tsung Lai "Updates in Charmless B-Meson Decays at Bel
¢ Hulya Atamacan"Measurement of R(D) and R(D*) at Belle II"
® Andrea Fodor "Measurement of B—Xu,l,nu at Belle II"
e Guanda Gong" Charmed-Meson Physics at Belle II"
® Savino Longo "Dark-matter and ALP search at Belle II"

¢ Kiyoshi Tanida "Spectroscopy Study at Belle II"

I”

e |l"

e Eiasha Waheed "Measurement of the CKM angle phi3 at Belle II"

e Phillip Urquijo "Short and longer-term future of B physics” (plenary)

3
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Near Term Prospects

¢ The data taken by 2020b(+ by this JFY) provides world competitive or leading results;
e B—-D*1v,D lifetime, T mass etc.

e Results of dark sector search

e Belle Il is ready to accumulate more data; comparable to Belle by 2021 summer and
>|ab-! target before the long shutdown.
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Mid-Long Term Plan

* Recently updated based on the past results.
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Summary

® The Belle Il experiment at SuperKEKB aims to find New Physics beyond the
SM with ultimate precision measurement (a few %, typically) of heavy flavor
decays.

® SuperKEKB has achieved Lpeak =2.4 x 1034cm-2s-! (world highest luminosity)
® Belle Il is performing as expected, and obtained early physics results.

® Accumulated 74fb-! by summer 2020.

® World leading results for dark sector physics

® Belle Il is ready to accumulate more luminosity.

® Belle/BaBar data size and beyond by 2021

e SuperKEKB/Belle Il aims at accumulate 50ab-! by ~2030, by further
improving the luminosity performance.

Stay Tuned !




Thank you !

Belle Il Group Photo @ B2GM, June 2020
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