Dear Belle Il colleagues,

As some of you already heard through media, Professor Toshihide Maskawa
passed away on July 23, at the age of 81.

His great work on the CP violation problem motivated us to do the B-factory
experiments, and then led us together here to go beyond the Standard
Model by Belle Il.

It is really sad news, but let's keep in mind his encouragement and push
forward to the success of the project.

| would like to express the deepest condolences on behalf of the Belle Il
collaboration.

— Toru lijima

Toshihide Maskawa 1940-2021
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Complementary Pathways to New Physics

Energy frontier

Intensity frontier

Origin of Universe

Unification of Forces

New Physics
Beyond the Standard Model

Direct production of new particles Indirect sensitivity through loops

Presently no unambiguous evidence for Beyond Standard Model (BSM) physics at the high energy frontier
Intensity frontier offers indirect sensitivity to very high scales: recent observation of “Flavour Anomalies”
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Pre-Belle Il Experiments and Data Sets

B factories
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Advantages of Flavor Production in e*e- Collisions

High luminosity can be achieved more easily
Coherent and well defined initial state without additional interactions
Low (physics) backgrounds, high trigger efficiency, little bias

Excellent neutral reconstruction (y, %, 1, Ks, KL) a
. - . . K*
Rather uniform efficiency in Dalitz plot Biag /
: . . Y (4s)
Good kinematic and vertex resolution o 1\’%? N | 7w
: : .. : . e J p
High flavor-tagging efficiency with low dilution . | Bpg/s/' K0 e
. _ . , anti B | S<
Many channels are unique to e+e- flavor factories e #0000 | . =
- - | Az g
Absolute branching fractions can be measured | .
Quantum entangled neutral Belle ~ 200 um
Can StUdy B meson pair production Belle Il ~ 130 um
6(z) <15 um

= rare and forbidden decays, invisible decays (incl. tau decays)

= asymmetries (CP, isospin)

= angular distributions

Systematics quite different from hadron machines = in many areas complementary to LHCb

F.Muheim: Highlights from the LHCb Experiment
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Ambitious Next Step at Luminosity Frontier: SuperKEKB

Peak luminosity (cm™s™ )
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Super

SuperKEKB and Nano-Beam Scheme )

beam current x1.5 beam-beam param. x1
W
*
Y+ o, \ Rp [+&,+
2er, oy) Re Dy
<
vertical beta function x 1/20
e+ 4 GeV 3.6 A]
;;_ o — o Belle I

New IR

/"/ iy A o
. New beam pipe SuperKE KB \

1 &bellows
i -‘;: 2 ;
i
Add / modify RF systems
for higher beam current

Low emittance positrons
to inject

Damping ring # ——
=

Low emittance gun

= Al
‘.\

Positron source
e

New positron target /
capture section

Low emittance electrons
to inject
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Y. Ohnishi: Status and perspectives of the SuperKEKB project

LER/HER KEKB SuperKEKB Effect
Energy [GeV] 35/8 40/7.0 Dboostx 2/3
Crossing angle 2¢ox [mrad] 22 83
B,* [mm] 59/59  0.27/0.30 L x 20
I+ [A] 1.64/1.19 2.8/2.0 Lx~1.5
€y = Gy x Gy [pm] 140 /140 13/16
Ey~ (By'/ey)172 /6 0.129/0.09 0.09/0.09 Lx1
Luminosity [10**cm™?s™] 2.1 60 L x 30

Nano-Beam scheme (P. Raimondi):
Squeeze beta function at the IP (Bx*,8y*) and minimize longitudinal
size of overlap region to avoid hourglass effect

* effective
/ d
83mrad E» —> —
Half crossing angle: ¢ eff _ on *
ot = <p

Strong focusing of beams down to vertical size of ~ 50 nm requires
very low emittance beams and large crossing angle (83 mrad)
= Need powerful and sophisticated final focus system (QCS)
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Super

SuperKEKB Achievements )T

B (m) Y. Ohnishi: Status and perspectives of the SuperKEKB project
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Ramping up machine performance proved more challenging than initially hoped for

= vertical beam size blow-up due to beam-beam effect (— crab-waist scheme)

= shorter than expected beam lifetime — limitations of injector power

= lower than expected bunch-current limit due to Transverse Mode Coupling Instabilities (TMCI)

= abnormal beam aborts, sometimes leading to damage of collimators

Despite these difficulties: world record reached in instantaneous luminosity of 3.12 x 1034cm-2s-1 on June 22nd
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Belle |l Detector

Taken over KL and muon detector
from Belle ) - . Resistive Plate Counter (barrel outer layers)
* Superf_cclwdnductmg solenoid Scintillator + WLSF + MPPC
1.5T B-fie (end-caps , inner 2 barrel layers)

EM Calorimeter
Csl(Tl), waveform sampling electronics

Particle Identification
Time-of-Propagation counter (barrel) TOP

Prox. focusing Aerogel RICH (forward) ARICH
M Central Drift Chamber

electrons (7 GeV) — ; 2»",

S

. - /// - : Trigger

Beryllium beam pipe Hardware < 30kHz
Software < 10kHz

2cm diameter

Final focus system QC

Set of super conducting
magnets very close to the IP

Vertex Detector
2 layers Si Pixels (DEPFET) +
4 layers Si double sided strip DSSD

positrons (4 GeV)

Central Drift Chamber

Smaller cell size, long lever arm
New for
Belle 11

Belle Il TDR arXiv:1011.0352
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Very Diverse Belle Il Physics Program

Courtesy Tom Browder
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Progress of
Theoretical and

Experimental Physics

The Belle Il Physics Book

(0).910]:3D

The Physical Socicty of Japan UNIVERSITY PRESS

Prog. Theor. Exp. Phys. 2019, 123C01
arXiv:1808.10567
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Status of Integrated Luminosity and Long-term Operation Plan

Belle Il Online luminosity Exp: 7-18 - All runs . .
14 {r—————— ———— ——— Tentative long-term operation plan
Integrated luminosity 10 x ‘ r . 70
—_ mmm Recorded Weekly . _ . .
F'_:a 12 1~ R J‘cv dt 2513 49 [fb—1] ................................................................................. - 200 . Lpeak Before IR upgl’ade Int Lum|n03|ty 60
= Recorded : o o g || Lpea After IR upgrade
z 5 oL 8
§ 1 U S—— | —_— E: g 50
g - 150 9 3 LS2:
R R . | | | = c 6 RF upgrade
> 8 - € 25 IRl(JQCS) 40
~ =2 >
§ 3 5 Lot Remodelling 30
8 B s s ... L 100 g é 4 ToP PMT of Linac l
o PXD
S| 58t e £ 3 20
g T ey E % 2 l
- F50 ° o 10
'9 2 s RA Iy TH-1 < asaanal
0 | | | 0
0 Lo 2019/1  2021/1  2023/1 2025/1 2027/1 2029/1 2031/1
B e
SIS
Date Updated on 2021/07/05 17:20 ST
Very successful data taking throughout the pandemic » Current working plan follows the KEK Roadmap2020
= overall data taking efficiency of 89.5% = LS1in 2022 for PXD & TOP-PMT replacement
= collected up to 12 fb-! per week: Super-B factory mode = options for a possible IR upgrade >2026 under study

[,.qe] 7
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Towards Measurements of CKM Matrix Elements IVl and Vel

Long-standing discrepancy between inclusive and
exclusive determinations of CKM matrix elements
and

Analysis of inclusive and exclusive semi-leptonic B
decays using both tagged and untagged approach

= IVwl: B> Xulv, B—on(pn)lv (€=e,un)
= |Veol: B—>Xclv, B—>DM¢v (€=e,n)

Tagged approach exploits Belle Il Full Event
Interpretation (FEI) algorithm  comput softw Big sci 3, 6 (2019)

= hierarchical multivariate technique (>200 BDTs)
to reconstruct the B-tag side (semi-leptonic or
hadronic) through ©(103) different decay modes

= results in significantly increased tagging
efficiency compared to Belle
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Inclusive and Exclusive b— (c,u)fv Branching Fractions

M.Merola: Towards first Vub and Vcb measurements at the Belle Il experiment

. . i i i — Do i 0 — 11—
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Belle Il [cdt=34.6f7" . g%AIIe I preliminary [cdt=62.8fb1

analysis strategies will help
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Rediscoveries of B—J/yK% and B = n’K

arXiv:2106.13547

The measurement of Sln(2q)1/[3) Rediscovery of B— JAyKoL

using B0—=J/yKOo. complements 80 ¢
the one from BO—»J/WKOS 70 — Belle Il preliminary
_ _ _ _ > 60 2 f Ldt=62.8 b
= signal yield compatible with = b “+ Data
) C — B — K, J/y signal
Be”e reSUIt (nO SyS. error yet) S 40§_ : (;:;T(?;;a;;::zf?:::grounc
= next to come: precise £ sof |
measurement of BO lifetime 2 eof IRy
T o I B L i - -
and mixing frequency o AT
%2070 0 10 20 30 40 50 60 70 80

_ A E [MeV]
First Belle || measurement of rare

charmless hadronic penguin
diagram mediated decay B — n'K

= particularly sensitive to new
physics in the hadronic loop

AE = Eg - Ebeam

Ngig (™) = 267 £ 21(stat) £ 28(peaking)

- PR Ny (eTe™) = 226 + 20(stat) + 31 ki
- measured branching ratio in 5 (e7e7) (stat) + 31 (peaking)

good agreement with world
average

arXiv:2104.06224

Rediscovery of B—n’K

Belle Il - Preliminary

40
 B" (=, wm)K f Ldt=62.8 b

—~ 35 FLg>07

[aY) L

(\.) r + Data

% 30 F —Fit

= 25 = signal

Lo F ---- Continuum

S‘/ 20 X Peaking

2 °F

G 10F
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w5

0 :..‘....k...k.............. ul-.l, LI )
5.2 5.22 5.24 5.26 5.28 5.3
2
M, [GeV/c]
2 4 2 2
Mbc = \/El;keamc - p*B c
This analysis World average [9]

Channel B (x10°%)
BYf /K 63.4 T33(stat) £ 3.4(syst) 70.4 4+ 2.5
B 5 K" 59.9 138 (stat) + 2.7(syst) 66 + 4

S.Duell: Measurement of x4 and other time-dependent B decay measurements at the Belle Il experiment
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D0 and D+ Lifetime Measurements

D
D
Belle I

New for this conference, to be submitted to PRL

Belle 11
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M.Dorigo: Charm Status and Prospects at Belle Il

Source Uncertainty (fs)
DY s K7t Dt - K ntr?t
Statistical 1.1 4.7
Resolution model 0.16 0.39
Backgrounds 0.24 2.52
Detector alignment 0.72 1.70
Momentum scale 0.19 0.48
Total systematic 0.8 3.1
Belle Il World average

(D% = (410.5+ 1.1 +0.8) fs
7(D+) = (1030.4 £ 4.7 + 3.1) fs

(410.1 +1.5) fs
(1040 £ 7) fs

Select high-purity samples of D*-tagged D — K~—z+and Dt — K~z"z* decays
Fit the distribution of the decay time with accurate modelling of the resolution

- dominant systematic uncertainties come from residual mis-alignment (D) and
from background modelling (D)

- results not yet limited by systematics

Preliminary results consistent with, and more precise than, respective world averages

Demonstration of excellent vertexing capabilities of Belle Il
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Expected Impact of Belle Il on the Longstanding “Kn” Puzzle

A significant difference is seen between direct CP asymmetry in B¢ — K+n- and B+ — K+n0 decays:
AAcp = 0.124 + 0.021

An Isospin sum rule has been proposed which provides a sensitive null-test: PLB 627, 82 (2005)

7 A ny B(K°rT) 1po oA B(K*7%) 1po o B(K°7?)
Kr — AK+t7xg— KOx+ _ - K+xo0 _ - KOx0 _
B(K+7T )TB—i— B(K+7T )TB—I— B(K+7T )
arXiv:2104.14871
= a violation of the sum rule would be evidence for New Physics Ayoo = —0.4070% (stat) = 0.04(syst), and
- . . . . ayn . 0 0 0y 117 _6
precision on Ak is the most limiting input for test of sum rule B(B” — Kn°) = [8.5" [ (stat) £ 1.2(syst)] x 10
N§ sl Belle Il (preliminary) o Data, B tags % 12 [ Belle Il (preliminary) o Data, B tags 0.30 Belle IT (Prcliminary)
2 Jro=cesn’ T § 10 [La=e2sw’ R Ixr =—0.11+£0.13 Belle+BaBar+LHCb+Belle IT Winter 2021
C2 20 | B»decaysbackground o sl ] B-decaysbackground
o -+=+= Continuum background % [ -+-+= Continuum background 0.25 1
EO ta 2 1 £ s - === Projected uncertainty without Belle II
g g 10 F 2 . b > —— Projected uncertainty with Belle 11
<] S : = 0.20 A
§ s ° e 5
: =
824 525 526 527 528 52 5.3 %. 02 0.3 é) 0.15
M, [GeV/c?| AE [GeV] %
b Belle Il (preliminary) e Data, B°t s 2r Belle Il (preliminary) e Data, B°t tg 0.10 1
> | 1 —Tatalyt't " g i 1 —Tatalyf't " ~~
) det=62.8fb Totalfit | p 10jdet=62.8fb Totalfit
= —-B — K° a r —-B - Kx°
‘2 20 [ B-decay background o s [ B-decay background 0 05 |
0 8 -+=+= Continuum background 3—) E -+== Continuum background °
B tag g * * g of
© g k] B
% 10 g 4 ;‘ ‘ 0,00 T T T T
8 s * l * O Lt 2021 2022 2026 2030
e (RN S wrwes Year
524 525 526 527 528 529 5.3 %3 -0z -0.1 0 0.1 0.2 0.3
M, [GeV/c?] AE [GeV] B.Wach: Measurements of B—D(*)h and charmless B-decays at Belle Il
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https://arxiv.org/abs/2104.14871
https://indico.desy.de/event/28202/contributions/105870/

Towards Belle Il Measurement of ¢3/y with B — D*K/r Transitions

B.Wach: Measurements of B—D(*)h and charmless B-decays at Belle I

arXiv:2104.03628

B-— D™0r-and Bo— D™)+x- are the most ;-: 160 [-Belle Il (preliminary) B — D°(Klwm)h § gg Belle Il (preliminary) B — D’(Klrmh
. © 140F _ -4 ion enhanced © _ -1 kaon enhanced
abundant hadronic B decays e o razesn g e tefLa-csn s
o o . 5 100f Dk 5 14 B
B__) D(*)OK_ are SenSItIVG tO CKM Unltarlty- Lﬁ 80 F gﬁba?:k';round Lﬁ }g ------ Sﬁba?zkground
. qq background -p==== q background
triangle angle ¢ (or ) o : |
Belle II 4
20
- “golden” mode: B-— DO(K%smt+1t-)K- L T e ——
Many systematic uncertainties cancel in the B BRSO B DA
ratio of decay rates A2 P AE (GeV) AE=STE B AE(GeV)
Ratio bet d t R _ (B~ — DWOK™) RO+ _ [(B° — DW+K™)
Results agree with world average (LHCb) allo beteen decay rates ~ (B > D) ~ (B D)
B~ - DK-n")h= B~ — DK3rtr")h= B°— Dth™
Belle IT R*/% (x1072)  7.66 £ 0.55 1054 6.32 +0.81 1097 9.22 £ 0.58 + 0.09
Re optimization of Belle (l) analysis ongoing LHCb R+/0 (x1072)  7.77+£0.04+0.07 [24]  7.77+0.04 £ 0.07 [24] 8.22+ 0.11 4 0.25 [25]
- 3-
- precision of favoured BPGGSZ method Phys. Rev. Lett. 124.241802 (2020); Phys. Rev. D 101, 112002 (2020)
strongly depends on recent BES lll results
on strong phases between DO and DO
decays to Kosnrt - of BESTT
= aiming for first Belle+Belle Il combined o3 o3
reSUIt by end Of summer 1_ 5 0 05 TaTTes 0 Tes T 1_ s 0 o5
A.LZvania: Measurements of stro?;g-phase parameters at BESIIcIi
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https://arxiv.org/abs/2104.03628
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.101.112002
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Test of Lepton Flavor Universality in b— sé/ Transitions

Flavor-Changing Neutral Current (FCNC)

_ Wt
b 5
W B(B = K" putu)
Ry = ()
A o+ B(B — K®ete™)
pu
Belle

= charged and neutral mode are analysed

= similar performance for electron and muon
channel

= R-values for various choices of g2-binning in
agreement with SM predictions

= Ry« measured for the first time

Belle Il
= rediscovery in first small dataset

= exploit complementarity with LHCb: long
term focus on e- and t-channels
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JHEP 2103, 105 50 (2021) B—KiII
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Phys. Rev. Lett. 126, 161801 (2021)
I I 2.0
BaBar
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S.Kurz: Search for B — Kvv and other electroweak/radiative penguin processes at Belle Il
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https://link.springer.com/article/10.1007/JHEP03(2021)105
https://docs.belle2.org/record/1906/
https://docs.belle2.org/record/1906/files/Approved_Plots_BptoKpll.pdf
https://indico.desy.de/event/28202/contributions/105865/

Search for B* —» K*vi

S.Kurz: Search for B = Kvv and other electroweak/radiative penguin processes at Belle Il arXiv: 2104.12624, submitted to PRL

BB B(-Kwv)B a9 [0.93<BDT,<0.950.95<BDT,<0.97 50.975BDT2<0.99§ 0.99<BDT,
1 H

|

z 2 CR11 : Belle I

400 - .
W5 v - [ SR [Ldt=(63+9) !
b s B B K
t -
e g 300 [ Neutral B
§ I Charged B |
Flavour-Changing Neutral Current process that has not yet been observed [0 200 B Continuum _
¢ Data

= no photon contribution — much cleaner theoretical prediction
B(B* - K*vp) = (4.6 £0.5)x 107° 100

Previous searches based on tagged analyses

: scaled by 2 ]

- semi-leptonic tag: €sig ~ 0.2% (Belle) %5 2.0 2.4 3.5/0.52.0 2.43.5/0.52.0 2.43.50.52.0 2.4 3.5
= hadronic tag: €sig ~ 0.04% (BaBar) pr(K™) [GeV/c]
New approach by Belle Il based on an inclusive tag
= no explicit reconstruction of the second B-meson SM ﬁ}({g}rage
- use BDTs to exploit distinctive topological features of B* — K*vi L . BellelI(63f ", Inclusive)
= much higher efficiency of €sig ~ 4.3% resulting in increased sensitivity per luminosity _.i_ Belle (711 fb-, SL)
Further improvements are underway i R Belle (711 fb-!, Had)
= more data (already have 3x more on tape) ! e pe A
- additional channels (B - K™ %vp, B® —» Kdup, ...) ""5‘ o .Ri}?{"c‘&%‘%??uﬁbos ,Had+SL)

0 2 4 6 8 10

= improved/extended classifiers (neural networks) . ( N N )
10° x Br(B™"—=K " vv

Events of different tagging methods are statistically independent and can be combined
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Search for Lepton Flavor Violation in Tau Decays

S.Patra: New physics searches through r decays at Belle arXiv:2103.12994, submitted to JHEP

Search for LFV decays t* — £*y (£ = e, ) using full Belle g B BBl
data set (988 fb1) R T - T
<2t <oz ctconnlii
Improvements compared to previous Belle analysis O SR R S S SRR I
L IR B Y1 S T EE RSN+
= about twice more data than previous analysis CwdERR VT SERESEE - LR
. OF. e P °;:::-'"§{E' E._JE:::'::.:,;:E
= new requirements on observables energy asymmetry and PR = CE TR R o+t TEEREEER
beam-energy-constrained mass SRS RS SESEEEL S SRS
002 [ e ety 002 liiide ey
= photon energy calibrated using radiative muon events SERAE R R RS
. . . . . 008 T T e T s 1 003 T T e e 1
Perform unbinned maximume-likelihood fit to M, [GeV/c] M, [GeV/c]
(a) 7 = pFy (b) 7 — e*ry
- My =\ J(EQLY — 15N .
‘ - g Channel T — py T — ey
- AE/N\/s = (ESM — \/E/Z)/\/E Signal efficiency  3.7% 2.9 %
’ Exp. # bkgs. 5.8+ 0.4 5.14+0.4
Upper limits are set on branching fractions: Obsyevent 5 5
Bt — u*y) < 42x 1078 and Bzt = e*y) < 5.6 x 1078 Nsig G i
at 90% confidence level L, T P
%‘ “F o o PRD 102, 111101(R) (2020)
= the * — u*ylimit is the most stringent to date A e .
Ll b B i ®
Topt Channel  €(%)  Nokg  Nobs Nuo B(x107%)
L obs sig
O S S I K o it T —pe'e 78 050+£035 1 39 <30
I * . s . T = pe e 80 0.23+007 1 4.1 < 3.0
Another search for lepton-number- and baryon-number- ozf e o T opetuT 65 0224006 0 22 <20
- . - . 4 o * T = pe” 6.9 0404028 0 2.1 1.8
violating tau decays, such as = — p£¢’, improves existing wafert L 06 Lsotods 1 31 <40
LHCDb limits or even yields first-ever limits for some channels bttty el T —pupt 50 1144043 0 15 <18
1.7 172 1.74 1.76 1.78 1.8 1.82 1.84
Meec(GeV)
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Probing t-u Universality and LFV in Y(3S) Decays ?

: _ : : (¥ (0)[* icti
The decay widths of a q4 bound state into a pair of leptons Lo = do?e (14 2m /M)y /1 — ami/pz - V(nS)| SM prediction
can be precisely calculated 2 02 ST a2 T2 T(15)|0.9924 £ O(107°)
y Drorr (14 2m2/M?)\/1 — 4m2 /M
. . : . : . By = & = S — T (285) [0.9940 + O(107%)
The ratio of decay widths in t pairs and u pairs, Ry, is Toun (14 2m2%/M?), /1 —4m2 /M 1(35) [0.9948 + O(10-?)
therefore a sensitive probe for New Physics, such as
. . . . Phys. Rev. Lett. 125.241801
= light CP-odd Higgs in 2HDM (Type-IlI) models with large e — e
tanf3 Suo- BABAR i S v BABAR 7
ol E B 120 Ty ]
= New Physics contributions that might resolve tensions 5'122 R F © Result of template fit
in R(D*) measurements o o T ; 5 | after continuum
F 77 other 1(35) decays B r 1 back d bt ti
Based on Y(3S), Y(4S) and off-resonance data the Babar “ _ " j Dackground subiraction
analysis exploits differences between resonant and off- 20 ; A3
resonant di-muon processes to improve the precision Y TR Y ATy T T ) Q-
The result of RS =T, /T~ = 0.966 + 0.008,,, * 0014, M

is six times more precise than previous measurement and
agrees with the SM prediction of 0.9948 within + 20

wv
T
]

——+—— ¥Y(3s) Data3sOn -
C I Y(3s) — e'y’, Signal MC -
" BABAR Preliminary B Y(4s) DatadsOn as BG

F=Y
I
]

w
T[T

2 Data driven background
] _ estimate based on Y(4S)

The data are also used to derive a preliminary first upper o
ata

limit on electron-muon flavor violation in Y(3S) decays:
B(Y(3S) = e*u¥) < 3.6 x 107" at 90% CL :
or, if interpreted as a limit on the scale of New Physics: 0

90 92 94 96 9.8 10.0 10.2 104 10.6 10.8 11.0

Anp/gip = 80 TeV at 90% CL M., (GeV)

N.Tasneem: Tests of the Standard Model by means of Y(3.5) meson decays with the BABAR detector

Entries / 0.033 GeV

[y
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First observation of Z;s (3985) in ete-— K*D-sD™*0, K+D*-sD0

BESII

Recent observations of nonstrange
hidden-charm tetra-quark candidates with
quark content ccqqg’ (Z. states) have
opened a new chapter in hadron
spectroscopy

BESIII reported on the first candidate for a
charged hidden-charm tetraquark with
strangeness, decaying into D-sD% and
D*-sDo

A number of different explanations for this
new state have been proposed

However, the properties of the excess
need further exploration with more
statistics

= relation to the ~10x broader ccus state
decaying to J/yK+, reported by LHCDb,
still needs to be understood

EPS-HEP 2021: Belle Il Highlights and Flavour Physics in e+e-

K+ recoil mass spectrum

Phys. Rev. Lett. 126, 102001 (2021)
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Significant (5.3c) enhancement at threshold
over estimated backgrounds at 4.681 GeV
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Conclusions

Flavor physics in ete- collisions offers an extremely rich physics program with many
opportunities to probe New Physics

The first generation B-factory experiments Belle and BaBar and the Tau-charm factory
experiment BES Il continue to deliver first quality and highly relevant physics results

SuperKEKB has set a new world record in peak luminosity and is entering the regime of
a ,Super B factory”

The Belle Il detector is working very well and is producing very promising physics results

Looking forward to an exciting era of discoveries and a healthy competition and
complementarity of Belle Il and LHCb
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LHCDb-Belle Il Comparison

EPS-HEP 2021:

Observable Cl;‘:lrl?/‘t 2019  BelleIl Bellell LHCb
Babar LHCb (Sab1) (50ab1) (23 1fb1)
CKM precision, new physics in CP Violation
sin 2B/¢1 (B— J/y Ks) 0.03 0.04 0.012 0.005 0.011
v/Q3 13° 5.4° 4.7° 1.5° 1.5°
o/@2 4° — 2 0.6° —
* |V (Belle) or |Vuwl|/|Veo| (LHCD) 4.5% 6% 2% 1% 3%
0s — 49 mrad — —  l4mrad
Scp(B—n’ Ks, gluonic penguin) 0.08 o 0.03 0.015 o
Acp(B—Ksm0) 0.15 — 0.07 0.04 —
New physics in radiative & EW Penguins. LFUV
Scp(Ba—K* v) 0.32 o 0.11 0.035 o
* R(B—K*I*I) (1<g2<6 GeV?2/c?) 0.24 0.1 0.09 0.03 0.03
¥ RB—Dw) 6% 10% 3% 1.5% 3%
¥ Br(Bo1), B(B—K*w) 24%, — — 9%, 25% 4%, 9% -
Br(Bq—up) — 90% — — 34%
Charm and t
AAcp(KK-7rr) - 8.5x104 —  54x104  1.7x10+4
Acp(D—7*n0) 1.2% — 0.5% 0.2% —
* Br(t—e ) <120x10- —  <40x10° <12x10° -
Br(t—ppp) <21x109  <46x10°  <3x10°  <3x109 <16x10°

arXiv: 1808.08865 (Physics case for LHCb upgrade Il), PTEP 2019 (2019) 12, 125COI (Belle Il Physics Book)
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