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The Belle Il experiment
* |nternational collaboration based in Japan

* Data taking since 2019

e Comprised of asymmetric e+e-
SuperKEKB collider (10,58 GeV) and
Belle Il detector

* Highest instantaneous luminosity in the
world (> 3 x 10** cm™s™), 200fb™ of data
collected in first two years of running

® Main targets: Discovery of BSM physics

e Strengths: rare and partially invisible
decays + precision measurements

Total integrated Weekly luminosity [fb~1]
()]

“‘\ <

/geljwllroeam pipe SuperKEKB

Add / modify RF systems
for higher beam current

Positron source

New positron target /
capture section

Low emitt:
to inject
Belle Il Online luminosity
4
Integrated luminosity
mmm Recorded Weekly [
12 200

T — [ crecoreadt =213.49 1711

=
(=]

F 150

(o1

-t 100

Total integrated luminosity [fb~1]
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The Belle Il experiment g el
f  nevsemine SuperKEKB | ~\

* |nternational collaboration based in Japan

* Data taking since 2019

e Comprised of asymmetric e+e-
SuperKEKB collider (10,58 GeV) and
Belle Il detector

* Highest instantaneous luminosity in the
world (> 3 x 10** cm™®s™), 200fb™ of data 1
collected in first two years of running

=
N
s

=
(=]
1

(o1
4

® Main targets: Discovery of BSM physics

Total integrated Weekly luminosity [fb~1]
()]

e Strengths: rare and partially invisible
decays + precision measurements
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Search for B - K®vv decays

B - KY%v decays :
* Never been observed
e Partially invisible final state
°* Rare: BB - K'%v)~10°

® Good probe for BSM physics

Lucas Martel (Strasbourqg)

oy
el o

JRJC 2021

7 Invisible !
Z0 O DM ?
W,--- v
Y, \ S
| ' t 1
. 2 OK(*)
N q



Search for B - K®vv decays

B - KY%v decays :
* Never been observed
e Partially invisible final state
°* Rare: BB - KOv)~10°

® Good probe for BSM physics

W_,---
/ S
L
u,c,t OK(*)
< q

Search for rare decays needs the best reconstruction

efficiency possible
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The Belle Il detector

Pixel Detector (PXD)
Silicon Vertex Detector (SVD)

Central Drift Chamber (CDC)

TOP counter (TOP)
Aerogel RICH counter (ARICH)

Electromagnetic Carolimeter (ECL)

K.,/ Muon Detector (KLM)

" © Rey.Hori /KEK

Lucas Martel (Strasbourqg)
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e+ 4 GeV 3.6 A

, ‘//Newbeampipe SuperKEKB

& bellows

Add / modify RF systems
for higher beam current

Positron source

New positron target /
capture section

Low emittance gun

Low emittance electrons
to inject




e+ 4 GeV 3.6 A

The Belle Il detector - Tracking

, ‘//Newbeampipe SuperKEKB

& bellows

1.5 T magnet

Pixel Detector (PXD)

Silicon Vertex Detector (SVD)

Add / modify RF systems
for higher beam current

Central Drift Chamber (CDC)

Positron source

TOP counter (TOP)

New positron target /
capture section

Aerogel RICH counter (ARICH)

Low emittance gun

Low emittance electrons

Electromagnetic Carolimeter (ECL)
to inject

K.,/ Muon Detector (KLM)

" © Rey.Hori /KEK

Lucas Martel (Strasbourqg) JRJC 2021



Silicon vertex detector (SVD)
® 4 Concentric layers of detectors

® Double Sided Silicon strip Detectors
— two sides (p/U - n/V)

® Electronic readout: APV 25 chips

® Goal of SVD: giving 3D position, hit time
and deposited charge from charged
particles (for tracking (vertexing), PID,
PXD data reduction..)

Lucas Martel (Strasbourqg) JRJC 2021

'[cm]: . r

DSSD sensor

Distance
between
strips :

50 — 240 ym

Sensor thickness
300-320um

Sensors Small Large Trapezoidal | .,
strips p 768 768 768 i
pitch p 50 pm 75 um 50-75 pm 10:
strips n 768 512 512 of
pitch n 160 pm 240 pm 240 pm
thickness | 320 pm 320 pm 300 pm

125
172 sensors 4ol oo o1
x14 x120

-20 -10 o} 10 20 30 40
125

|

Small | Large [ Trapezoidal |




Cluster reconstruction

®* The SVD cluster provides information on charged
particles, extracted from a set a retained fired strips -

* Strip retained if S/N > 3 S1 | S2 ,/Sé S4 | S5 [ S6
* For each strips, access to : / l Charge collection
* Deposited charge
* Noise
® Set of retained strips - Cluster l Threshold (S/N > 3)
0] &=
Collected — S —
charge

Cluster

Lucas Martel (Strasbourqg) JRJC 2021



Cluster reconstruction

® For each cluster, computation of:

. Cha.rge S, _—»
+ Position x_ s1 | 53| sa|ss| se

S2
e« Time tcl
l Charge collection

® For a cluster made of n strips

*Sa=2S ElE1 ' EIEIE)
l Threshold (S/N > 3)
t,= 2tS /2s (Center of gravity) 0 E_ S5 | S6

X, =2xS / 2s (Center of gravity)

Collected - — —
charge

Cluster

Lucas Martel (Strasbourqg) JRJC 2021



Estimation of cluster position resolution

 To compute the resolution o we need:
* Residuals

* Error on the unbiased track intercept
position o

Lucas Martel (Strasbourqg) JRJC 2021



Estimation of cluster position resolution

 To compute the resolution o we need:
* Residuals

 Error on the

0]
t
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Estimation of cluster position resolution

 To compute the resolution o we need:
* Residuals

measured cluster position - unbiased track
intercept position

 Error on the

0]
t

Track is fitted while excluding the cluster on the
sensor under study.

The Is the
position where this track crosses the sensor.

2 2

— _ 2
o, =<res"—o; >
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Estimation of cluster position resolution

 To compute the resolution o we need:
* Residuals

measured cluster position - unbiased track
intercept position

 Error on the

0]
t

Track is fitted while excluding the cluster on the
sensor under study.
The Is the

position where this track crosses the sensor. Good cluster position resolution :

2 2

6% = < res’ — o2 > ‘ Improved quality of tracks and vertices

Correct track extrapolation uncertainty
Lucas Martel (Strasbourqg) JRJC 2021 7




Issues with cluster position resolution

* Resolution estimated in data (~16 fb™ dimuon events) and Monte-Carlo simulation (500k
dimuon events)
layer-3, u/P side, 2020 layer-3, v/N side, 2020

Belle Il - SVD + data i Belle Il - SVD + data
- Preliminary T Me i Preliminary il

u
o

25

)
o
B
o

=
(%]
T
t
w
o
—
i

[
o
T

resolution [um]
."l: +
4

resolution [um]

¢

¢

¢

4

4

+

+

[
|
|

o
|
|
[
{

10 20 30 940 -30 -20 -10 O 10 20 30 40

0
0 [deg] 6 [deg]

930 =20 -10

® Discrepancies between data and MC (~ 5 - 8um) - Issues with reconstruction
performance + optimistic Monte-Carlo
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Issues with cluster position resolution

* Resolution estimated in data (~16 fb™ dimuon events) and Monte-Carlo simulation (500k

dimuon events) + improvements on reconstruction and simulation
- layer-3, u/P side, 2021 5 layer-3, v/N side, 2021

| Belle Il - SVD + dats : Belle Il - SVD + data
— 20 Preliminary = MC — 40 Preliminary = MC
g | =
3 | 3
‘E' 15 - 'E' 30 F
= S | .
o | s o o - RO o 4
0 I B T i i o " S
E 5:_ e 10 -

936 - —I20 - —;I.O - 6 T ‘1I0I - .2I0I - I30 940 —I30 —I20 —iO I (IJ - rllol - l2I0l - l3I0l - .40
0 [deg] 6 [deg]

® Overall better agreement between MC and data. But still ~ 1 - 5 pm gap.

® Some tuning necessary - trying to understand and correct smaller effects.
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Electronic channel couplings and resolution

100

90 -

* Asignal is injected on a given strip, the ) N O . ™ O I
waveform of the adjacent APV channel is &l
also checked S s
g 40 |
* A small signal on the adjacent APV zz '
channel is observed with lower time ~7/8 ol 1 b
APV clock = 27ns i N
-10 : . . . :
0 5 10 15 20 25 30
fime[1/8 clock]

* Expected effect on strip charges :

charge(a) = charge _ (a) + 0.06 * charge(b)

Lucas Martel (Strasbourqg) JRJC 2021
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Electronic channel couplings and resolution

100 T T

e'wg‘ shéper —
avg. coupling response —<—

90 -
80 -

® Asignal is injected on a given strip, the ol A N ]
waveform of the adjacent APV channel is -

also checked S w0

* A small signal on the adjacent APV ’ zz :
channel is observed with lower time ~7/8 0 Lo
APV clock = 27ns i et SN

0 5 10 15 20 25 30 35 40 45 50
time[1/8 clock]

* Expected effect on strip charges :

charge(a) = charge _ (a) + 0.06 * charge(b)

Charge used to compute position : impact on resolution ! —)

True charge Measured charge

Lucas Martel (Strasbourqg) JRJC 2021



Cluster unfolding method .
Example for a cluster of 4 strips

cA, cA, cA, cA,
[\[\ S A =

True charges

A A A A

0 1 2 3

cA, cA, cA, cA,
|

1
a a a, a, Observed charges

0 1

In the end, the observed charges follow :
a =(1-2c)A +c(A  +A )

From the observations on electronics, c value
expected to be ~ 0.06

Lucas Martel (Strasbourqg) JRJC 2021



Cluster unfolding method .
Example for a cluster of 4 strips

A, A A, A,
v ¢ v v A= To correct this effect, we propose to

T CRpes “unfold” the cluster charges :

AO Al AZ A3
B A A P 1-2c c 0 0 Ay ax
cA, cA, <A, <A, % 1-2c c Az | | a2
l 0 c 1-2 ¢ Az | 7| a3
0 0 c 1—2c/\43 as
a =
a, a, a, a, Olbserved charges ] ] True Obs
Unfold by inversion :
In the end, the observed charges follow : Ay aq
a =(1-2c)A +c(A  +A ) Ao VS K
AJ as
A3 as

From the observations on electronics, c value
expected to be ~ 0.06 True Obs

Lucas Martel (Strasbourqg) JRJC 2021



Cluster unfolding method — estimation of best correction factor

® The resolution is computed
for each type of sensor for
different values of ¢ ranging
from 0 to 0.2

L3 U
_ 12+
£
g 11 1
c 104 *+
o +
= + f
S 91
0
o 8- lMC
1 1 1 1 1
0.00 0.05 0.10 0.15 0.20
correction factor
18 L456 U - backward
€16 +
E 16
£
c 14 -
= + +
5 12- + "
@
ol o MC
1 1 1 | 1
0.00 0.05 0.10 0.15 0.20

correction factor

L3V
— 30
e +
-]
£
5257 +
3 +
% 20— T T
= N R R N A IMC
1 1 1 1 1
0.00 0.05 0.10 0.15 0.20
correction factor
60 L456 V - backward
E +
g 504
‘C 40 +
i=]
= 304 +
N IMC
o D0 e
1 1 1 | 1
0.00 0.05 0.10 0.15 0.20

correction factor
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Cluster unfolding method — estimation of best correction factor

L3 U L3V

* The resolution is computed 1o- -
for each type of sensor for £ = +
j . £ 11 + £
different values of ¢ ranging E L £
from 0 to 0.2 5107 + L ¥ S T
2 o el 7
* The unfolding method does £gf IMC | & 207 IMC
not improve the resolution ! , , , , I — I
H 0.00 0.05 0.10 0.15 0.20 0.00 0.05 0.10 0.15 0.20
on V_Slde Sensors correction factor correction factor
e However, U-side sensors do 18 L456 U - backward 60 L456 V - backward
benefit from the method, = = +
with an optimal gain with 5107 2>
¢ = 0.1 for all type of < 14- = 40- +
Sensors = + + £
3 12- Tt 3 30 T
o 3 +
« 10-_______________________l_l\fl_(’_:_ o 20-__—1_ ____________________ l_MS:_
0.00 005 010 0.5 0.20 0.00 005 010 0.15 0.20
correction factor correction factor
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Takeaway

layer-3, u/P side layer-4-5-6, u/P side

251

- Belle Il - SVD + 2020 " Belle Il - SVD + 2020
— 20 Preliminary + 2021 — 0L  Preliminary + 2021
E i 4 2021 corrected E i 4 2021 corrected
3_ :—.— + MC 5 + MC
15F -» 15
o L [ —a
= 1) - — g = S0} + - 8
Q : - ) I
Oh....l....l....l....I....I.... Oh....l....l....l....I....I....
-30 -20 -10 0 10 20 30 ~30 -20 —10 0 10 20 30
projected track incident angle [deqg] projected track incident angle [deg]

* Improvements seen on U-side sensors with cluster unfolding method (~20 — 30% of the
remaining gap between data and MC)

* Unfolding implemented in the Belle Il analysis software

* Some work still needed to squash the remaining discrepancies between data and MC
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Thank you for listening
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Backup
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Cluster interstrip position distribution

* Corresponds to the computed position of the cluster within the central strip

o Defined as ¢ = x  mod(pitch)

Normalized ZIS

htemp
Entries 11096
Mean 0.003622
Std Dev  0.002037

220

200

180

160

140

120

100

80
]
0 0.001 0.002 0.003 0.004 0.005 0.006 0.007

Cl. int. str. pos

Expected to be uniform on an evenly irraaiated sensor
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Cluster interstrip position distribution

* Corresponds to the computed position of the cluster within the central strip

o Defined as ¢ = x  mod(pitch)

Normalized ZIS Normalized ZIS
htemp htemp
Entries 11096 Entries 10847
Mean 0.003622 220 Mean 0.003637
Std Dev_ 0.002037 Std Dev  0.002058

220

Y S R B
0 0001 0002 0003

c b b L b
0.004 0.005 0.006 0.007

0.001 0.002 0.003 0.004 0.005 0.006 0.007

Cl. int. str. pos Cl. int. str. pos

Still not fully uniform
Expected to be uniform on an evenly irradiated sensor
When taking into account clusters of size > 1
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Cluster interstrip position distribution

* Corresponds to the computed position of the cluster within the central strip

o Defined as ¢ = x  mod(pitch)

Normalized ZIS Normalized ZIS
htemp htemp

Entries 11096 Entries 10847
220

Mean 0.003622
Std Dev  0.002037

Mean 0.003637
Std Dev  0.002058

220

80
o~ booT G002 boms  Gooi 6008 0006 0007 T T R
] Cl. int. str. pos i . Cl. int. str. pos
Expected to be uniform on an evenly irraaiated sensor Still not fully uniform

When taking into account clusters of size > 1
Idea : correct this distribution, use the corrected values of ZIS
to recompute the cluster position ==> could impact resolution

Lucas Martel (Strasbourqg) JRJC 2021



n correction method

¢
* We define the n correction function : F({;s =) = / P((rs)dCrs
0

e Then we can compute the n-corrected cluster position : x, = xso + p * F'((1s)

corrected int.str.pos.

260(— Entrie;| |emp1 0847 .
20f- Siabev _osrss corrected int.str.pos.
2200 htemp
SO 260— Entries 10847
1805— r Mean 0.487
E 240 — SidDev  0.2758
160[— -
i3 220
120 -
100 200 -
80 -
0 o1 02 03 04 05 06 07 08 09 1 180}—
Cl. int. str. pos -
+ 160—
Int.Str.Pos. distrib 140 i—
Int.Str.Pos_cumulative _
Entries 10000 —
F Mean  0.6694 120—
10000 j Std Dev. 0.2299 _
8000
6000;
L 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
4000[— Cl. int. str. pos
2000
CO - ‘0'.1‘ = ‘U.IZ‘ = ‘U.IS‘ = IO.‘4‘ = IO.‘S‘ = I0.‘6I = I0.‘7I = ICI.IBI = w0.|9| = 1

Cumulative of ¢
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n correction method - impact on residuals

* We compute the residuals using the corrected cluster position and compare the
distribution to the original one

corrected Cl pos-trkunbiased corrected Cl pos-trkunbiased
corrected Clpos - trkposunblased Clpos - trkp I d
400F= T 16000 Entries 490595
E Mean -1.671e-05 = Mean 2.748e-05
3501 Std Dev  0.001341 14000 — Std Dev 0.001409
C | B u o
C Clpos - trkposunbiased i Clpos = trkposunblased
300(— Entries 10847 12000 [— Entries 490595
E Mean  -7.981e-05 i Mean —1.3e-05
C Std Dev  0.001349 - Std Dev 0.001411
250 — 10000 —
2001— 8000 [—
150~ 6000 —
100~ 4000{—
S0 2000 —
Lmf - | | ik, -
et 1 1111 11 [ | 11l [ [ 1 L il 2 T —
P005 -0.004 -0.008 —0.002 —0.001 0 0001 0.002 0003 0.004 0.005 8 =T v Lo b Lo b Lo b 1y 0 T
) .005 -0.004 -0.003 -0.002 -0.001 0 0.001  0.002 0.003 0.004  0.005
Residuals (cm) Residuals (cm)
Impact on residuals for a given sensor Cumulative impact on residuals on a whole layer

* |n the end, the correction does not have any noticeable effect on the residuals
distribution
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Estimation of cluster position resolution

« We define the quantity 0> as: o5 = <res’—o} > = <res’> - <o} >

= mean(res)® — mean(crt)2 — Std-deV(Cft)2

® Since the distributions are not perfectly gaussian use instead :

. mean(x) ~ median(x)

. Std.dev(x) = mad(x) = 1.4826*median(|x - median(x)|)

e Then o’ = mad(res)” — median(c)* — mad(a)®
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Estimation of cluster position resolution

Data MC

SigTrk SigTrk
hClusSigRes ) i hClusSigRes
£ E Entries 218500 E L otk 3058
57000~ Mean -0.1644 I =8 :
&) = Std Dev 15.36 (30000 — Std Dev 11.84

6000 - ¥ / ndf 19.62 /13 C ¥*/ ndf 11.56/9

- Constant 7940 « 32.7 2 Constant 1.12e404 + 4 67e+01

5000 F— Mean 0.0714 = 0.0810 8000 — hsa!ean 0.0607 = 0.0846

= Sigma 10.83 + 0.21 - L_Sigma 10.08 = 0.28

4000 — 6000 —

3000 — Ssa,

2000 — -

= 2000 —
1000 — I
- . | - L ) | , Q [ O B ] e | L ; i . P | O il i
065 ~80 ~60 —40 —20 ] 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
res (um) res (um)
SigTrk SigTrk :

5000 hClusSigTrk o F hClusSigTrk
‘3 N Entries 218500 S E Entries 285963
8 Mean 6.119 S ] Mean 6.158

20000 [— Std Dev 1.723 E Std Dev 1.684
[~ 25000 —
15000 . 20000 :—
N 15000 —
10000 |— =
B 10000 —
5000 — =
. 5000 —
0_ P T B B B B 0:.;.\....I IR R TN S S AT T W [N S S T WO T T Y (N TR TN NN T T TN (U T T
0 20 25 30 35 a0 a5 50 0 5 10 15 20 25 30 35 40 25 50
o (um o, (um)
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Estimation of cluster position resolution - Overlaps

* A new strategy to compute cluster position resolutions has been devised exploiting the SVD Overlaps
method inherited from CMS, here paper and slides.
SVD volume

PROS:
* Marginally sensitive to Coulomb scattering effect due to the -

reduced radial distance between overlapping sensors
* Can exploit any kind of tracks - “ = a4
* Double residuals technique may help decoupling resolutions from on o
error on the intercept \ External ladder (ext.)

Internal ladder (int.)

CoNs. S epoh o]

* U-side is the most critical side for resolutions, but also the
most challenging due to the reduced overlap region in u-

direction and limited statistics.
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Cluster unfolding method — estimation of best correction factor

® The resolution is computed
for each type of sensor for
different values of ¢ ranging
from 0 to 0.2

L3u L456 U
15.0 ———
<4 No unfold 15.04 P 4+ No unfold
—12.5 + ¢ =0.05 - ’ I + c=0.05
= _ — D — —_— =
E oo . . — — + c=010 s —_— + c=o010
E 10.0 - — + =015 £ /. —_ - + c=015
c — E— + c=020 37 - R - _ 4+ c=020
2 5.0 7 5.0
E =
2.5 2.5
0.0 T T T T T T o0 25 5.0 7.5 10.0 125 15.0 175 20.0
0 5 10 15 20 25 30 . : : 6] [deg] : : :
|6] [deg]
L3V L456 V
—— —— + Nounfold , | —_ —_— 4+ No unfold
—+ —_— + c=0.05 —_ —— + =005
€307 4+ =010 - —_— — - —_— 4+ c=0.10
S R — — =u. - J—— —_— .
E —— —— R — + c¢=0.15 $ —_— —_— 4+ c¢=0.15
E —_— : . — . ——
c204 T = 4 —— + =020 O2- == ’ : + =020
2 . : + == == + MC —— —— —— . == + MC
= — —_— e —_—— —_— —_— —_—
o —— —— ——
2 10 ’ —
_ D-
0 : J J y y y T ’ 0 5 10 15 20 25 30 35 40
0 5 10 15 20 25 30 35 I6] [deg]
|6] [deg]
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Cluster unfolding method — estimation of best correction factor

L3 U 18 L456 U - backward L456 U - origami L456 U - slanted
z 124 1 16 164
S 11_ 16- + +
£ + 14 14
C 104 + 14
o +
= T4 1 + + 12+ 7 T 124 +
o 97 | +
g g 104 104
____________________________ 10 o b e e —————— [ S I SN NN M
1 I I 1 I 1 1 1 1 1 8 1 1 I 1 ] 8 1 1 1 I I
0.00 0.05 0.-10 0.15 0.20 0.00 0.05 0.10 0.15 0.20 0.00 0.05 0.10 0.15 0.20 0.00 0.05 0.10 0.15 0.20
correction factor correction factor correction factor correction factor
L3V 60 L456 V - backward 50 L456 V - origami L456 V - slanted
— 30 + + |50 -+
£ + | 504
3
€ il 40 +
c 25- -+ 40 407 v
.g +
2 + + 30 +
o + + 30 + 30— +F
ﬁ 20 i + + T
____________________________ 71 R S i v DU it ettt ettt bbbty ULt ! I ot Attt Sttt el ity
204 20
1 1 1 1 I 1 1 1 1 I 1 I 1 1 T 1 1 I 1 ]
0.00 0.05 0.10 0.15 0.20 0.00 0.05 0.10 0.15 0.20 0.00 0.05 0.10 0.15 0.20 0.00 0.05 0.10 0.15 0.20

correction factor

correction factor

correction factor

correction factor
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Cluster unfolding method — estimation of best correction factor

® The resolution is computed
for each type of sensor for
different values of ¢ ranging
from 0 to 0.2

* The unfolding method does
not improve the resolution
on V-side sensors

* However, U-side sensors do
benefit from the method,
with an optimal gain with
¢ = 0.1 for all type of
Sensors

Lucas Martel (Strasbourqg) JRJC 2021

Sensors - U side] ¢ =0 =005 Jc=0.1 Jc=0.15 c¢=0.200 MC
La.1 9.6 9.3 9.1 9.3 10.7] 7.2
1.3:2 10.7 10.3 10 10 10.8° 8.3
L.456 backward 13.1 122 11.9 13.1 16.3 9.8
L456 origami 12.6 i 1 12.6 15.2 9.1
1456 slanted 11.6 10.9 10.7 12 14.8° 8.9
original corrected
Sensors - Vsidel c=0 =005 ¢c=01 ¢=0.15 c¢=0.20 MC
L3.1 25,1 24.5 24.8 25.6 27.8]1 21.1
L3.2 17.5 17.5 19.5 23.8 30.2 14.1
LL456 backward 23.7 25.7 31.9 42.2 54.5. 194
L456 origami 26.5 28.5 33.4 40.3 46.2 22.5
1456 slanted 29.3 29 84..2 Bl 49.6. 234




Setting limits on B

—
v ! I !
§ : : : A BaBar semileptonic 0.43 ab™!
a : o : : O BaBar hadronic 0.43 ab™!
Q : ® ! ! A Belle semileptonic 0.7 ab™!
§ 107 - : o : © : O Belle hadronic 0.7 ab™?!
e 5 ! A® ' N ! 5 A Belle semileptonic 0.7 ab™! expected
- =| : A : og : L e @ Belle hadronic 0.7 ab™! expected
! aA : N | N 00 Belle Il untagged 0.06 ab™?
-A: i E i A ® Belle Il untagged 0.06 ab™! expected
s A : : : A Belle Il semileptonic 0.5 ab™! expected
- - |
10 A : : : - @ Belle Il hadronic 0.5 ab~! expected
o ! ! m SM [B2TIP] Limit set with the untagged analysis
| - 1 | -1
. : . (on 63fb™) compared to Belle/Babar

T T T T
Bt sK*tw BY-sK%W Bt K 'tu BY-KTOup

SM Average

1+0.4

T — T - T T T
N Belle II (63 th !, Inclusive)

1.971% This work

® Projections using MC

e s

Belle (711 fb !, SL)

1.0+0.6 PRDY96, 091101

Belle (711 fb !, Had)

30+1.6 PRD87,111103

Babar (429 ﬂ) ! Had+SL)

0.8+0.7 PRD87, 11200
| " n " I n " n | "

0 2 4 6 8 10
10° x Br(B*—=K T wp)

Lucas Martel (Strasbourqg) JRJC 2021

+

® Hadronic tagging already competitive, more work needed
on SL
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