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< /> Super-B-Factory, Belle Il Detector and Current Dataset

Belle I

Belle Il Online luminosity

Exp: 7-18 - All runs

Integrated luminosity
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Taken over KL and muon detector
from Belle R . Resistive Plate Counter (barrel outer layers)
g‘;l‘;eaff_“"d“d"d'"g solenoid Scintillator + WLSF + MPPC
5 el

(end-caps , inner 2 barrel layers)
A ",
EM Calorimeter
CslI(Tl), waveform sampling electronics
Particle Identification
Time-of-Propagation counter (barrel) TOP
Prox. focusing Aerogel RICH (forward) ARICH
Central Drift Chamber

electrons (7 GeV)

Trigger
Hardware < 30kHz

Beryllium beam pipe Software < 10kHz

2cm diameter

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

Final focus system QCS positrons (4 GeV)
Set of super conducting
magnets very close to the IP

Central Drift Chamber
Smaller cell size, long lever arm
New for
Belle Il

Belle Il TDR arXiv:1011.0352

Luminosity record re-claimed, currently 3.12 x 1034cm-2s-1 on June 22nd
Known initial state — unique precision for decays with 1t%s or neutrinos in final state
Despite machine tuning more challenging than expected... delivering first precision measurements!
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< /> Charm Lifetimes

Belle IT

« Measured for the first time
with sub-percent precision by
FOCUS - 20 years ago

* NO measurement from
Belle/BaBar/LHCb

» Test of non-pertubative QCD

High purity signal
candidates are
selected from D*-
tagged D decays.
D‘s from B decays
removed.

Excellent test of vertexing
performance and
understanding of systematics
for CP-V measurements

- Alignment
- Interaction region description
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< /> DYD* Lifetime Measurement; Lifetime fit

Belle I
200/500 um N P my, <_» A)
) o t=—|(d -p
/(‘) Y — p &
VD() %
decay =
vertex g
£
V p+ production vertex 1

Lifetime extracted by 2D UML fit to decay
time and its uncertainty. All parameters
extracted directly from the data.

resolution function fixed from data (binned template)
inf
pdf(t, o, 7, b, 5) J ew” R(t — t,...| 6,, b, $)dt,. PAf(c,)
0
b = bias
— $ = proper time
R(t - ttrue | Oy @ - G(t - ttrue | b’ Sat) %né)erfamty

scaling factor

Candidates per 70 fs

10* &

10°

10%

10

10°

10°

10

t, DO

Belle IT E

[Lar=72" ]

Preliminary
D’— K-m*

4 Data
— Fit

Decay time [ps]

I S |

t, D+

|

Belle I
frdi=721" |
Preliminary
D*— K atat
¢+ Data E
— Fit ]

- Background 1

Decay time [ps]

Candidates per 10 fs

Candidates per 5 fs

10

LA LLL i LS R L IR

10

LILRALLLI

Belle I1

or, DO JLdi=72fv"

’ Preliminary
D'— K-zt
4 Data
— Fit

02 0.4 0.6

0.8 1

Decay-time uncertainty [ps]

g

10

LN B B S B N B B B B B B B B

Belle 11
Ldr =72 b
+ )
ot, D Preliminary
D'— K-t
t Data
— Fit

- Background

PR ETTT| B W RRTIT| B SR W ETIT B AR |

S Ll

Decay-time uncertainty [ps]



gy > .
< /> DYD* Lifetime Measurement

Belle IT

Results:

(DY) = 4105+ 1.1+0.8fs
7(D%) =1030.4 £ 4.7+ 3.11s

7(D1)/7(D°) = 2.510 + 0.015

arXiv:2108.03216

Systematic uncertainties:

Source Uncertainty (fs)
DY - Kot Dt — K ntnt

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
Input charm masses 0.01 0.03
Total systematic 0.8 3.1

Still dominated by statistics

Systematic uncertainty on
alignment will be reduced an
improved calibration

World leading result demonstrates excellent
Belle Il vertex resolution!
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https://arxiv.org/abs/2108.03216
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< /> Charmless B decays: Further insights on K1t puzzle

Belle IT

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

B(KDTF+) TRo
B(K+7m—) Tp+
Limiting is precision of A(Korte) — only
accessible at Belle 11

B(K+7TO) TRo
B(K+t7—) 1+

B( I{{Zl ﬂ.[] )

m = AR BE )

+ Agor+ — 2A 5+ 0
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https://arxiv.org/abs/2104.14871
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< /> Semi-leptonic B-decays

Belle I

» SM reference from tree-dominated processes . hitnsf/hilaV-w?b-cerj-clh — -~ a s b - ~
* Long-standing discrepancy between inclusive and exclusive measurements = B S R Lgv _[; s
of sadfF T E:» . 3 Y n=—=% P Ke=) |[Be—=s_
> ,5F IV, 3
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34F o 3 ﬁ + W
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- —_— E E §E—a s
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. . M = - = — = — Dy
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~20F mm Other BB (U] o -y B}’,g L w MC Uncertainty
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k] S <] 2
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8 2 o
. 0.25F §
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S0 Hil=+*i Illlhfill ”}lHI{I é% 0.000 f—-v '.,o.ﬂ..l..'.'.. '!II 3 2':, i ... N g +HHH+H }1 TH{
tH t ol —o025f | ; ; ; g 210 05 00 05 10 L5 20 25 3.0 B vy e e R ety
[V R 1 2 3 s 0.5 10 L5 20 25 M2 __in GeV?/c* m2i.s [Gev?/c?]
cos Opy p"in GeV e
‘ B(B~ — D7) = (2.293 £ 0.0534tat & 0.0844ys0) % l B(B — X,tv) = (9.75 £ 0.03(stat) £ 0.47(syst))% ‘B(BO - ﬂf«”'/f)‘(lﬁg £ 0.43qa1 & 0.075ys) Xlﬂ**/“ B(B® = D*71) = (451 % 0415 + 0.2,y & 045,,) %

arXiv:2110.02648 https://docs.belle2 arXiv:2008.08819  arXiv:2008.10299

B 1o pem g o o i


https://arxiv.org/pdf/2110.02648.pdf
https://docs.belle2.org/record/2540?ln=en
https://docs.belle2.org/record/2540?ln=en
https://docs.belle2.org/record/2540?ln=en
https://arxiv.org/abs/2008.08819
https://arxiv.org/abs/2008.10299
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</> Towards precision CP-V:y

Belle IT

» Constraint BSM physics by comparing direct
(tree ... 3° error) and indirect (loops ... 0.9°

error) determination of y

 First physics paper combining Belle (711 fb-1)

and Belle Il (128 fb-1) data

« Simultaneous fit of energy-difference and
background-suppression variable distributions
of B+ and B- decays into D(Ks;hh)mr and

D(Kshh)K decays determines simultaneously
CP-violating yield asymmetries across Dalitz

plot and PID efficiencies/fake rates

¢3 = (784+11.4 £ 0.5 +1.0)°,
rBX —0.129 £ 0.024 & 0.001 =+ 0.002,
60K = (124.84+12.94+0.5+1.7)°.
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< /> Towards precision CP-V: beta

Candidates / (0.002 GeV/c?)

Belle IT
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Flagship of B-Factory measurements:

M,. = Invariant B candidate

mass where B energy is
replaced by half of collision
energy
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i BO & S
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Az = BycAt vep
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-
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mixing frequency
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https://docs.belle2.org/record/2024/files/BELLE2-NOTE-PL-2020-11.pdf
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< /> Towards precision CP-V: alpha

Belle IT

« Belle Il has unique access to alpha

through B - 1t pp
e B0 170770

Penguin and tree contributions disentagled by isospin relations

- 4 gammas in final state — suppress large
photons background with a dedicated BDT

~ 3D fitin AE, M,,, BDT

B(B® — 7'z°) = (0.98%9
° B+_,p+po

48

39:13

arXiv:2107.02373

0.27) x 107"

- Final states with pions with large bkg due

to wide p
- 6D fit with helicity angles

arXiv:2109.11456

B(BT — pp°) = [20.6 + 3.2(stat) 4 4.0(syst)] x 107°

fu(BT = pp’) =0.936

+0.049
—0.041

(stat) £ 0.021(syst).

- Precision improved by 20% w.r.t. Belle

Candidates per 0.1

Candidates per 0.035 GeV
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Residuals
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Belle Il (preliminary)

30 — Total fit
Ldt=6287b" .B% =5 %0
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TTTTTTT

-1 08 -06 04 02 0 02 04 06 08

C039p+
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—Signal long
— Signal trans
% SxF

mm BB bkg
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https://arxiv.org/abs/2109.11456
https://arxiv.org/pdf/2107.02373.pdf
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< /> Search for B* - KWW

Belle IT

Motivation: Complementary BSM probe to explain
anomalies in b-sl'I' (R,) or constrain dark matter,

leptoquarks

W

u,c,t

Flavour-changing neutral current process — not yet
observed (UL ~ 10°), but with clean (4.6 £ 0.5) x 107°

T. Blake, G. Lanfranchi, and D. M. Straub, Prog. Part.
Nucl. Phys. 92, 50 (2017).

Previous analyses: tagged approach with limited
signal efficiency:
- semi-leptonic tag (0.2% @ Belle)
- hadronic tag (0.04% @ BaBar)
qq BB
Belle Il approach: novel inclusive tagging technique
employing event shape, vertexing and
kinematical variables

- signal efficiency 4.3% — higher sensitivity at given
luminosity »
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</ > Search for B - K*v: Results Competitive limit with 63 fb*

thanks to novel analysis approach

Belle I
« Track with highest p; used as signal Kaon candidate 2000 e
Ldt =63fb !
. Nested statistical-learning discriminators BDT, & BDT, ol 2ol J |
(topology, rest-of-event, missing energy, vertex separation) 2 g100 JJ
. ) ) ) 21000 f = oor .—'l’+-’7”‘J . |
« Signal strength from binned ML fit to 2D histogram (p(K+), g Ooﬂf skl
BDT,(BDT,; =0.9
BDT2 Output) 500 /B K /i, , MC[ e} H+—))K+.I_,.f'-r;}éj., . Data| o
Avgrgge IB*SK*'J/v_, , MC ¢ B'SK'J/u_, , Data
I* | 0 | })H—I\ |mI ‘ | | | | ‘ | B+4’[}'+m} MC I I R l‘ . :
E " Be}ltall (?3 ﬂl> , Inclusive) .0 0.2 0.4 BDT, 0.6 0.8 1.0
! oo Validation with reweighted control channel
1 -1
T 0 E?(l)l(;ep(}z'é%alﬁ,los;flt)l01' SL) — S— _
! o R?Hie}’(f{zg‘%lllflbw?;, Had) 400 i SR Et[i;l;lj[sﬂgjtb 1
I S
T ]%QRBER%Z 1912f0l3) Had+SL) 2 300 e e
S N I B |, = ]
0 2 4 6 8 10 2 200 = Conmuun ]
10° x Br(B*—K " vi) bopun
100 scaled by2_j
arXIV21O412624’ accepted to PRL' UU.5 2.0 24350520 24350520 24350520 24 3.5

pr(K") [GeV/c|

First Belle Il B-Physics paper! B 12


https://arxiv.org/abs/2104.12624

</ > Towards Precision tau physics: Tau Mass Measurement

Belle I
SuperKEKB as Tau-Factory
hadrons
e Le pton masses and lifetimes are PDG average '+ 1776.86 = 0.12 MeV/c®
fundamental parameters of the SM - s , BES Il (2014) 1776912012 = 0.13 eVic
T
Inputs to tests of lepton universality L ARGUS(1992) 11776324 = 14 MeVIc
. Belle (2007) %17?6 61=0.13 = 0.35 MeV/c?
* Mass cannot be measured directly - |
. BaBar (2009) %1776 68 = 0.12 = 0.41 MeV/c?
pseudo-mass technique / %
¢ Belle 1l (2020)$%1777.28 = 0.75 = 0.33 MeV/c?
L ] I
2 _ T R TR TN R BT R
Mpin = \/m3;r + 2(Ebeam - E3JI)(E3JI _pB;z) =m, Ve v, 17|7:3 17‘74 17‘75 17|76 17|77 17|73 17‘79 17‘80 17‘81
m, [MeV/c?]
600 B } o 1F
: Belle Ii (Preliminary) . ® Belle ll
—~ 500F . a -
2 r det:B'B o § 081l = , U luminosity projection _ : i
2 400 () . @0-75MeVic® @ B.76 [fb] Systematic uncertainty MeV/c?
_%_, 300 F m, = 1777.28 = 0.75 MeVic® z ‘ Momentum shift due to the B-field map 0.29
p ¢+ Data c 06 Estimator bias A 0.12
S 200F .2dof = 349.680 Ug} Choice of p.d.f. 0.08
i E N, =8742 O Fit window 0.04
100 3 9 0.4 . Beam energy shifts 0.03
ok o -‘9‘?1 MeVic® @ 50 [f] Mass dependence of bias 0.02
SF + -+ i .E’- 02| ) “a0.22 MeV/c® @ 100 [fb] Trigger efficiency < 0.01
3 __+ ______ 4. UL X ST Y SR ) 4= T 9 ., 2 : Initial parameters < 0.01
e _g +——+ +_+_* + + + F + + + * + + + 2 cwre?ziwlglr;‘lbi)nosi!y ‘/. 4012 MeV/c -@-§0l? v Background processes < 0.01
1.7 172 1.74 175 178 1.8 182 184 [ L I ——— M ————— - Tracking efficiency < 0.01
M, [GeV/c] 10 10° 10°
Luminosity [fb™ To be reduced ...

arXiv:2008.04665 13


https://arxiv.org/pdf/2008.04665.pdf
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</> Summary
Belle I

« After many preliminary measurements, first world leading physics
results from Belle Il

- Note that | skipped Dark sector studies with very early data and low lumi
— Talk by Sascha Dreyer talk on DM searches (paralell session)

- Many interesting analyses not mentioned — mostly still preparatory for final
measurement with more data

» Possible thanks to novel methods, data combination (with Belle) or
Improved detector performance

- Vertex resolution almost twice better than Belle

« Already have 3x more data on tape ready for coming analyses

14
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Belle IT

Thank you for your attention!

15
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< /> Towards precision CP-V: alpha

Belle I

« Belle Il has unique access to alpha [ I -
through B - 1t1T, PP 3
e B0 - TTOTT0 Penguin and tree contributions disentagled by isospin relations f )

. PR 2
LIS OO JUUONNS O YN AN SNSRI L

- 4 gammas in final state — suppress large
photons background with a dedicated BDT = RN SR
- 3Dfitin AE, M,., BDT arXiv:2107.02373 e -

Belle Il [preliminary) TOF ™ Belle Il (praliminary)

Mormalized
Residuals
| deracira b

J R —
Mormalized

Residuals

B4y :
S X S/ R X R /X B R

3 JL:I-.:GZ.BH:'

B(B® — n°7°%) = (0.987035 +0.27) x 107°
e B+— p+po
- Final states with pions with large bkg due
to wide p

- 6D fit with helicity angles _ i 6w T e e
arxXiv:2109.11456 = T o oo T

Candidates per 27.0 MeV/c®
g
Candidates per 27.0 MeV/c?

et cra e

T

B SR e
-

esiduals

Normalized
Residuals
MNormalized

Ri
=L
=
=l
bl

% l:g: Ldt=6281h" ) ) %::g 9 Ldt=628 "
B(B™ — pTp°) = [20.6 + 3.2(stat) 4 4.0(syst)] x 107° §of, BT § il
fL(B™ = pp°) = 0.9365 041 (stat) £ 0.021(syst ) ;
— Precision improvea by Zuv W.r.t. Belie g:j_ _
Lg% é .:f ...... ' S é% g S O

A GE 50402 0 02 03 08 0F 17
cose,;


https://arxiv.org/abs/2109.11456
https://arxiv.org/pdf/2107.02373.pdf
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</> Belle Il @ SuperKEKB

Belle 11
Eracev3sal Taken over KL and muon detector
- — P U . . Resistive Plate Counter (barrel outer layers
I e from Belle | Super conducting soenoid e L
X
> : 15T B-field (end-caps , inner 2 barrel layers)

New
& bel LA TSTET .

IIbeam pipe Super‘KE KB
EM Calorimeter
Csl(Tl), waveform sampling electronics
Particle Identification
Time-of-Propagation counter (barrel) TOP
Prox. focusing Aerogel RICH (forward) ARICH

Central Drift Chamber

Yo

Add / modify RF systems \\_\‘
for higher beam current

Low emittance positrons

Voo pr g o electrons (7 GeV)

New positron target /
L;_/“'

capture section
Low emittance gun

‘ Trigger
' Beryllium beam pipe Hardware < 30kHz
i n Software < 10kHz

2cm diameter

to inject k_’.) » o ‘"-—-_,___ﬁ_

Low emittance electrons

Super-KEKB

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

Final focus system QCS positrons (4 GeV)
Set of super conducting
magnets very close to the IP

E (GeV) B* (mm) B* (cm) [ 1 (A) L (cm?s?)
LER/HER LER/HER LER/HER (mrad) LER/HER

KEKB 35/80 59/5.9 120/120 11 | 1612 | 21x10% .

SuperKEKB 4.0/7.0 0.27/0.30 3.2/25 415 |C 3.6/2.6 D| 80x 10+ Central Drift Chamber
factor 20 Smaller cell size, long lever arm

New for
Belle 11

Belle Il TDR arXiv:1011.0352
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< /> Integrated luminosity and long-term plan

Belle I

Belle Il Online luminosity
Integrated luminosity
mmm Recorded Weekly
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Total integrated luminosity [fb™1]
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10
—LIjeak Before IR upgrade | | =——Int. Luminosity
8 —L .., After IR upgrade
Ls2:
6 RF upgrade
IR(QCS)
Remodelling
4 L51: of Linac l
TOP PMT
PXD
: 1
0 =
20191 20211  2023/1 20251 2027/1 2029/1 2031/1

Tentative long-term operation plan

Much more data to come in future ...

Luminosity record re-claimed, currently 3.12 x 1034cm-2s-1 on June 22nd
Collected up to 12/fb per week. 89.5% data-taking efficiency through the pandemic
But machine tuning more challenging than expected... despite that — world leading physics results thanks to better

methods and detector performance
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< /> Towards Precision tau physics: Tau Mass Measurement

Belle IT

« Lepton masses and lifetimes are
fundamental parameters of the SM
Inputs to tests of lepton universality

« Mass cannot be mesured directly —

pseudo-mass technique

2
Mpin = \/m3;r + 2(Ebeam - EBJI)(EBJI - p3;z') <m,

Events / ( 50 MeV/c?)

Pull

-

Nihrust

hadrons

600
S, Belle Il (Preliminary)
o frot=s8 "
400
s00F m, = 1777.28 = 0.75 MeV/c®
+Data
200F - 2idof = 349.680
[ N, = 8742
100 |-
o
2844 t t
1% B IS X ST SR S WVR S
S e e
17 172 174 176 178 18 182 184
M_,. [GeV/c?]

&
L
> 0.
©
=
0 s
5 @
Uy 3 o.
T o.
(45}
Systematic uncertainty MeV/ i
Momentum shift due to the B-field map 0.29
Estimator bias A 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
Tracking efficiency < 0.01

To be reduced ...
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Vr

N

® Bellell

. =~ luminosity projection
@0.75 MeV/c® @ 8.76 [fb]

'.
PDG average &

Q
BES Ill (2014) 5

17763 24 1 4MeV/c

X

ARGUS (1 992)
Belle (2007) %1 776.61 = 0.13 = 0.35 MeV/c?
BaBar (2009) % 1776.68 = 0.12 = 0.41 MeV/c?
L

Belle Il (2020)%17’7728 +0.75 + 0.33 MeV/c?
Loy 1y 29

B .. A ) 75 1776 1777 1778 1779 1780
Aq;' »jqzcz M:j;b@]mo [ rT]'I: [MeV/Cz]
uuuuuuuuu — //. 4013 ,M?Y/?z @300 [fb"]
R
Luminosity [fb™]
Llfetlme Belle Il 2020 (Simulation) :n,.. L;,rc;.u” ol
measurement  “¢ :
in preparation — S}
twice better s |
vertex @ s
resolution : W *W *
T T

-500 -400 -300 -200

T 3-prong (ct

-100 0
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100 200 300 400 500
-ct™) [um]
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< /> Systematics & Alignment

Belle I
total uncertainties are 1.4 fs (D9 and 5.6 fs (D¥) Alignment further improves after full reprocessing
Source Uncertainty (fs) E ol e T R T v
DU - I’&,_TT+ D+ N I{—ﬂ-'f‘ﬂ-"‘ g 20; . \pfzt::ijuﬁ-laaﬁ;:n;:-:tinptfwims E 4:1? 20 | . m;zngwil?llf;:g;::m:::h wires ]
2 . p0=0.6+£03pl=-0.002 s PO =08 £02p1 = 2.0 £0.6 g
Lo 15 F . Prompt alignment E 15F . Prompt alignment E
Statistical 1.1 4.7 jof e PO=20£03p1=-11£02 E 1of e PO=06£02p1=102£06 E
Resolution model 0.16 0.39 N3 { oy E F '
Backgrounds 0.24 2.52 oF Lo T °F } : g A 3
. ~SE Belle T g ad3 by Belle Il E
Detector alignment 0.72 1.70 o Preliminary 1 ok y Preliminary ]
RI omentum scale 019 0 48 s ;‘ ‘E;‘:plerlirr;e‘m‘l‘z; IRTmIs sssa|s42? (fu‘bslef}.l.ll‘.ll'l‘el‘talthl -IJL‘.I|y" 1.5t.2.02|0‘ g s Ee IEuI:erin‘ﬂelm 1|2; Flzunlsslssal-sldzr (slubslel};‘.lulneﬂan‘w-lJu\;:ﬂslt 2?20. ;
Input charm masses 0.01 0.03 B85 8 25 -2 A5 -1 05 0 N - 05 0 05 :am,
Total systematic 0.8 3.1 ) )
Full simultaneous re-alignment
Alignment systematics evaluated with up to 55k parameters of
conservatively — still using preliminary VXD and drift chamber + run-
(prompt) calibration dependent alignment of large f
- S s structures and pixel sensors DO s AU [ SRS I S
e 122_ radial expansion 1 Systematic *} u%;;gl e et i
i - ] 35L 0=2284
s ol before alignment\ < rote -
z ] i ] iy ) s
of Anerelanment VS =) e Background systematics
20} Random ! (mainly) for D* reducible with
0 misalignment'.| better modelling and more data
-20F b ahis
2I ‘i é 8‘ '1IO 1I2 1I4 > 920 -10 6 10 20 =0 5000 1%}7{2"“%' T 5000 m\:‘,gg"u

R [cm] - w [um]



< /> Lifetime fit

Belle IT

Lifetime extracted by 2D UML fit to decay
time and its uncertainty. All parameters
extracted directly from the data.

resolution function fixed from data (binned template)
inf
pdf(t, 0,| 7, b, 5) J e lwel™ R(t — t,.0| 0,0 b, 8)dt, o PAf(c)
0
b = bias
— S = proper time
R(t - ttrue | 6[’ @ - G(t - ttrue | b’ SUI) %nfer‘[alhty

scaling factor

Candidates per 40 fs

Empirical model for background from data side-bands.
Fitted simultaneously with signal region. Bkg fraction
fixed to result of mass fit

pdfbkg(t, o,) = pdfbkg(t |o,) pdfbkg(o,)

zero-lifetime component lifetime#1 component lifetime#2 component

PAlf(t16) = (1 = fy)R( | b+ buig) 56) + flfy1PAly, (1 0, r0] b + b ) + (1 = fy)PLly (1 0 r2) b + B 9]

Candidates per 70 fs
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D*— K atat

+ Data E
— Fit ]
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Candidates per 10 fs

Candidates per 5 fs
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or, DO JLdi=72fv"
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D'— K-zt
4 Data
—Fit

. .0-2. .

0.4 0.6 0.8 1

Decay-time uncertainty [ps]
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+ )
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<> LHCDb-Belle Il Comparison

Belle I

Current 5409 Bellell Bellell LHCb
Observable ::Efr LHCb  (5ab1) (50ab1) (23 fb)
CKM precision, new physics in CP Violation
sin 2B/gi (B— Jhy Ks) 0.03 0.04 0.012 0.005 0.011
w3 13" 54° 4.7" 1.5" 1.5
/g 4° - 2 06" -
¥ [V (Belle) or [Vun|/|Wen| (LHCB) 4.5% 6% 2% 1% 3%
Ps — 49 mrad - - 14 mrad
Sce(B—n" Ks, gluonic penguin) 0.08 o 0.03 0.015 o
Acp(B—Kst") 0.15 - 0.07 0.04 -
New physics in radiative & EW Penguins. LFUY
Scr(Ba—K™ ) 0.32 o 0.11 0.035 o
¥ RB-K'IF) (1<g2<6 GeVic?) 0.24 0.1 0.09 0.03 0.03
¥ RB—D'wv) 6% 10% 3% 1.5% 3%
* Br{B—1v), Br(B—K"vv) 24%, — - 9%, 25% %o, 9% -
BrBg—pp) - 90% - - 34%
Charm and 1
Adcp( KK-mm) —  B.5=l04 - 54=104  L7=104
App(D—mrmt) 1.2% - 0.5% 0.2% -
¥* Brit—ey) =120=10% - =40=10% =12=10% -
¥ Brt—ppup) =21=10% =46x10%  =3=10%  <=3x10% <=lé6x10*

arXiv: I808.08865 (Physics case for LHCh upgrade 1), PTEP 2019 (2019) 12, 125C01 (Belle I Physics Book) 23
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