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b — s77 - Theory motivation

o Flavour-changing neutral-current
transition probing couplings to
3rd-generation leptons i

91 |== B(B - K7*17)

@ In the SM, branching fractions are
typically of order 10~/

@ New-physics scenarios linked to the w !’
R(D™)) anomalies can enhance rates = )
3
by up to O(10°) [ ,
1 ] 2
o Interplay with b — svv through ! N
couplings to T-neutrinos [ RN Ra/ RS s

]

Experimentally difficult: low rates, large backgrounds, and at least two
neutrinos from the 7 decays. J
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https://arxiv.org/abs/2103.16558
https://arxiv.org/abs/2103.16558
https://link.aps.org/doi/10.1103/PhysRevLett.120.181802
https://doi.org/10.1016/j.physletb.2023.138411
https://doi.org/10.1016/j.physletb.2023.138411
https://doi.org/10.22323/1.445.0010

Belle Il and LHCb are complementary

Belle Il @ SuperKEKB LHCb @ LHC

Magnet

Drift chamber

@ Single-arm spectrometer,
covering pseudorapidity range
2<n<b

o Cylindrical spectrometer,
covering ~ 4 solid angle
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Belle Il and LHCb are complementary

Belle Il @ SuperKEKB LHCb @ LHC

o Clean ete™ environment, but

= ) @ Huge b-hadron production rate,
smaller BB production rate 8 P

with correspondingly larger

o Efficient reconstruction of both backgrounds

hotons and charged particles. . .
P gedp @ Excellent tracking, vertexing and

@ Hermetic detector and precise muon identification

initial-state kinematics. Well
suited to final states with
missing energy.

@ Strong for charged final states
and displaced-vertex topologies

Belle Il is naturally advantaged for modes with several neutrinos; LHCb
benefits from the vertex information. J
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Signal reconstruction at Belle I

- @ Reconstruct the
- — — - e K companion By, to
L constrain the signal-side
\ — o+ kinematics, even when
B ‘ B Bz decays to neutrinos
1\/ \ \ " _ @ Hadronic tagging used
PBag = Petem ™ PBuag so far for B — K& 77

@ Typical hadronic-tag

f Belle I
ML algorithm improves the tagging Eer (OanS;nC%azty e
tag ~ U.27/0,

performance with respect to Belle/BaBar ctag(B1) ~ 0.3%, with
[ | purity of order 40%
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https://doi.org/10.1007/s41781-019-0021-8

Signal reconstruction at LHCb

o Exploit the large boost
and the displaced
secondary vertex

@ Infer the B flight
direction from the
PV-SV line

@ Need visible charged
tracks and typically a

normalization channel p
PV
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Datasets

Belle Il Online luminosity

Exp: 7-40 - All runs

200 Integrated luminosity
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Total recorded luminosity — pp — 35.0 fb™!

Run3-2591/fb

———— 2026(136TeV): 335/1b
36TeVy: 1181/
4 (136 TeV): 956/
36TeV): 03771
36TeV): 05271

Run2-590/b

——— 201813 TeV): 219/
——— 201713 TeV): 171/

2016 (13TeV): 167/
——— 2015013 TeV): 033/

Run1-323/fb
——— 202 TeV): 208/1b

2011 (7 TeVy: L11/1b
——— 22007 TeV): 004/1b

P
/ INE
_
R YSars > NS
SEFFLELLTI L PSS

o This talk: 5.4fb~! (Run 2)

Rule of thumb: ~ 1fb~! at LHCb corresponds to ~ 1ab™ " at Belle ||
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https://public.belle2.org/downloads/LumiOnline_Weekly.png
https://lbgroups.cern.ch/online/operations_plots/v2/fills_2026/csummaries_cpfs28_square_integrated_full.png

Belle Il: b — s77 analysis strategy
Three results with hadronic tag: BT — K*r7, B® - K977, B® — K_gTT
@ Reconstruct K(*) and the two 7 candidates on the signal side
» Leptonic 7 modes give the cleanest signature
@ Main background handles: missing energy/momentum, charm vetoes,
and extra calorimeter energy (Eextra)
© Backgrounds and efficiencies validated with control samples

> data at /s 60 MeV below T(4S) for non-BB backgrounds
» Sidebands for residual BB background. Control sample for signal.

@ Signal extracted by counting or by a fit to a classifier output

Belle Il (Simulation) DBnE“ mes " 0
700 F ¢f category [ Ld s > 700 - Bellell (imulation) JLd[: 100 5"
o |4 L L § B"—K'tr * Signal x 10°
8 600 o 600 [ Charged
(=] o [ Mixed
& 500 Q 500 [ ccbar
S 5 d
= 400 8 400 [Duds
2 @
< 300 8 a0 Z (ECL clusters not
2 5 fromB_/B_)
L 200 5 200 sig tag
=4
100 G 100 |
(&)
0 0
-2 0 02 04 06 08 1 12 14 16
cms
Eniss [GeV] E o1 [GEV]
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, submitted to PRL
Belle Il: Bt — K777~

@ Previous UL from BaBar: 2.25 x 1073 @ 90% CL [
]

o Combine Belle Il Run 1 with Belle dataset (711fb~1)
@ Only 7 — (v decays are used (£ = e, u)
o Cut-based optimisation
> reject ~ 99% of BB background requiring m(K*¢~) > 1.9 GeV /c?
» further selection on lepton-momentum and missing-mass, optimised to
minimize expected UL

‘gmoo [ Belle I1 (preliminary) % B gl Betlet oretiminay) del:%S !

© Ldt=365b" 210 < e Data

1000 [~ Data 3 ® o f — Signal x 10°

™ — Signal x 10° o S BB

© os'B &10 0 [

& 800 Foss % o 20 [ Continuum

= (@ Continuum 8 =

el 21 g 15

) © 13

o 2

T 400F T 10

b} b=}

kel ©

2 200 e 5

© @©

SHEN © Lath At
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m(K*t) [GeV/c?] Missing mass squared [GeV?/c%]
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https://arxiv.org/abs/2603.24437
https://doi.org/10.1103/PhysRevLett.118.031802
https://doi.org/10.1103/PhysRevLett.118.031802

, submitted to PRL
Belle Il: Bt — K777~

@ Signal extracted by counting in the

first bin of Ecxtra 12 i
. . Ldi=365fb"
@ Backgrounds validated in control 10 R
regions s o5z

[ Continvum
Simulation
uncertainty

> use sidebands of g%, My, and Ecxtra
for BB background shape

@ Statistical uncertainty dominates.
Dominant systematic uncertainty:

Candidates per 250.0 MeV
[}

0
0 02 04 06 08 1 12 14 16 18 2

estimated background yield in the Ea [GeV]
signal region from sidebands.

B(BT — Kt77) < 5.6 x 107% @ 90% CL
About x4 better than the previous BaBar limit J
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https://arxiv.org/abs/2603.24437

: (x)0_+_—
Belle Il: B® — K(S) T

B® — K*0rr BY — KSTT
@ Previous UL by Belle @ No previous searches
-3
3.1 %107 @ 90% CL [ o Combine Belle Il Run 1 with Belle
] dataset (711fb~1)
o Belle Il Run 1 dataset o Reconstruct clean K@ — wtm™
@ Reconstruct K*0 — K7~ with > relative K2 selection eff. ~ 85%
my-+-— € (800,990) MeV/c? with ~ 98% purity
Common analysis strategy: e oottty - ek 2030
y 8y ool 2 B = D lw
@ Both 7 decay to 1-prong. Group 77 Sl o= K
. . 840l 8O rest o
categories by number of neutrinos Sl HH
e A BDT combines kinematics, missing 20} 1 0
energy, charm suppression and E, §10> . L
& PP . e o...He.,*ﬂhti*i..ﬁ@ﬂ‘-mf Hiyitont
@ Several control samples to validate BDT  _ E . . . ‘
. EOFmY T Ty
output for signal and backgrounds A e b

M(K3n™) (GeV/c?)

H. Tilquin, S. Moneta b — s7 status and prospects 15th April 2026 11/25


https://doi.org/10.1103/v1q3-9dy8
https://doi.org/10.1103/PhysRevD.108.L011102
https://doi.org/10.1103/PhysRevD.108.L011102

: (+)0
Belle Il: B® — K(S) T

@ Simultaneous binned fit of the BDT output across the 77 categories
@ Results dominated by stat. uncertainty. Dominant systematic from
poorly modeled B decays

Belle IT /L dt = 365 b1 Belle Il (preliminary)
[cdt=365fb"!

175 ¢ category ; ETB‘ T Lo, category = signal B°—K r'c
150 F Bﬁﬁ 200 —— signal % = 0.84 x 102
ER _ £ 1 BB
1 2 + 7 g;lnccrtaimv §150 f— qq
£ 100 ey Sienal B 10-2 € Uncertainty
é 75k e & 100 A + Data
50 F 50
2%k ¥
— g °
0 o
5] UL
S X X . Jg075 + T
04 0506 07 08 09 10 3 %5 0a 06 08 1.0
BDT output BDT  output
B(B® — K*077) < B(B® — KgTT) <
1.8 x 103 @ 90% CL. Significant | 0.84 x 10~3 @ 90% CL (Belle +
improvement over Belle despite Belle I1). First search for this
~half the data size. channel. To be submitted soon.
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https://doi.org/10.1103/v1q3-9dy8

LHCb results

@ Two types of end-states investigated by LHCb so far
» B — rtr=, with 77 — 7t (70) 7,

> By = h{ hy mr T, with 77—yt oy

II
u
I
T T ——*V
~ il ~
~
' M
\% v

3-prong tau decays allow to reconstruct the tau decay vertex, but are
associated with much more background.
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LHCb:

B_g — 7t

@ Using 3-prong tau decays, leading to two missing neutrinos =
isolation is important

@ Using neural network to separate (simulated) signal from
(data-derived) background — final fit is on neural network output

B(BY — 7777) < 6.8(5.2) x 1072 @ 95% (90%) CL

81043
= LHCb
§103§—
[ —+ Data
© 10* £ — Total
I == —1x Signal
10 f — Background
1L
I NN FEEE ST SRR SN FERT SR R
_‘J
go
—5l i FEET RN SR RN FEEE FEETl ST SN S
0 0.1 0203040506 070809 1
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Neural network output

(1)

1072 4**
10 PRL /i\ S07) 251502
-0
: 1077
T
ST

-5
10 v

1077 !
10710

30— ete
PRL 124 (2020) 211802

Analysis carried out with Run 1
LHCb data (3 fb~1) =
improvements in sensitivity expected
only by using Runs 2 and 3!
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https://arxiv.org/abs/1703.02508

LHCb: By, — hi b7~

Table: Dihadron mass bins for the
e LHCb Run 2 (2016-2018) analysis K"~ and KTK~ final states.
searching for B — Ktr—rt7~ v o
0 + _ + _ . ass range e

a.nd BS — KTk, Sepa.rat|r1g 792 < myin- <992 980 < myix- < 1060
dihadron mass the spectrum in bins 992 < myci - <1330 1060 < myc+ic— < 1200

. . 1330 < mycp- < 1530 1200 < mycs - < 1400
to account for regions dominated by 1530 < My < 1726 1400 < myce - < 1600
reSONances - 1600 < myci,— < 1813

@ Small amount of the 7 branching
fraction covered, as only 7 — pvv
decays used in the analysis

» Tau end-vertex cannot be
reconstructed, but B-meson
end-vertex is reconstructed from
vertex formed by two hadrons
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https://arxiv.org/abs/2510.13716

LHCb: By — hy h, 7*7~ — main background types

e B — DDX (where X — hj"h;) — reduced with cuts on reconstructed

m?_ and squared missing mass

TT
» Most signal-like background: D-meson flies and can decay to x and
invisibles (K°, neutrinos, etc.)
@ Combinatorial and semileptonic backgrounds — reduced with
multi-class BDT
» Isolation features and estimated flight distance of the tau candidate
useful in separating signal from background

@ Misidentified backgrounds — reduced with PID cuts

» Remaining misidentified background represented in final fit with
data-driven technique
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https://arxiv.org/abs/2510.13716

LHCb: By, — hi b7~

@ In total, 4 missing neutrinos =- not fitting the reconstructed mass.
Instead, fitting the BDT output
» Unbinned fit with templates represented with kernel density estimations
» Uncertainty on data-derived background shape dominant systematic

@ Upper limits are obtained in bins of dihadron mass and recast as
limits on resonances, Wilson coefficients and B(B? — K~ 7 7777)

B(B° — K77 77) < 2.8(2.5) x 107* @ 95% (90%) CL
B(BY = ¢rr77) < 4.7(4.1) x 107* @ 95% (90%) CL

sET T T T g T T T T ¢ Data
F792<mpee- <992 MeV/e2 1 Z 4005980 <mges - < 1060 MeV/c2 .
F 4 3= f + 1 — Total fit
LHCb = 3001 4 LHCh 7 ... SM prediction x10*
O

54 bt 5.4 fb! ]

Hl Scmileptonic
Combinatorial

i U

0.4 0.6 0.8 1.0 (] 4 ).6 1.0
BDT output BDT output
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https://arxiv.org/abs/2510.13716

b — sTt7: status

@ Searches are starting to get close to branching fractions predicted by
new physics models
e Sensitivities on the order of 107 would be required to reject models

LHCbH PRL 118 (2017) 251802

Belle PRD 108 (2023) LOLLL02
BaBar PRL 118 (2017
Belle ILPRL-135.

H
9
L

A

LHCh arXiv:2510.13716, /

R(D™)

BY  Kyrtr-
Bt — K*rtr~
B° — K*(892)° 17~
B = ¢(1020)7+ 7

BY =7t

B(b— str77)

(
1

10-5

0.95 100 105 L10 115 120 125
R(D)=» ) R(D)SM
Figure: NP predictions from , using latest results from
, with Belle, Belle Il and LHCb limits overlaid.
T


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.120.181802
https://arxiv.org/abs/2411.18639

b — sTT prospects

@ Ways to improve the sensitivity

> Increase the amount of data collected
» Increase the number of decay modes considered
» Update techniques to make searches more performant
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Increase in statistics

o Belle Il results dominated by statistical uncertainty

o Largest LHCb systematic uncertainty depends on data-derived
background shapes

1

o Peak luminosity ] £
Bl w1005 vt . . =3 =
1 Run 1 Run 2 Run 3 Run 4 Run 5 D Integrated luminosity (c / 1 %
= E ceveodi—~ X spl [— i@ nis | Aso =
T 14 % & 2 s a = . / 1 2
EE @ g @ @ G = Projected by SuperKEKB/Belle II | 4 2
o 12 4 & Z 4 / 3z
o F actual RA PEIN] ‘2 ]
=10 — — expected i/ 2 E / 9
2 JE P expected with Improved LHC optics at Run 5 ,/ 200 £ ) | E
3 - S 3 = | =1
e E Y/ bt o - 1 =
E 6 7 150 © & ; Z. / 120 3
- _/i 100 5 7 15
x F 2 P
S of cee s 50 & ! / 1 =
& 2F o —— i 1
Eis f 1 1 . il 3
2010 2015 2020 2025 2030 2035 2040 Jan2024 Jan 2029 Jan2034  Jan 2039
Year

Assuming similar detectors and techniques, increases by a factor of nearly
5 for LHCb Run 3 and a factor of 2 for Belle Il in the same time period.
Much larger increases in the 2030s.
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https://cds.cern.ch/record/2903094/
https://www.belle2.org/research/luminosity/index_html#total

Data collection and tagging
@ New fully software LHCb trigger in Run 3 with 40 MHz readout

TOS efficiency, eros
5 b =

o4
o

0.4

0.2

0.0

» Exclusive triggers allow for better fine-tuning to specific processes

» Particles with lower p(1y can be selected much more effectively
@ B-factories have so far used hadronic tagging: low efficiency but high
purity
» Additional tagging modes could increase efficiency (but lower purity)

- LHCb Preliminary

4 2024 HitI(Two)TrackMVA
+
+

Run 2 LOMuon + Hltl(Two)TrackMVA
Run 2 LODiMuon + HIt1(Two)TrackMVA

HLT2 Turbo () 175

—-0.150

0.125

0.100

0.075

2

MC candidates in acceptance / a.u.

1
o
G

10 15 20

Transverse momentum, pr(B°) / GeVc¢~

0.000
25
1

Efficiencies for B — J/¢(— utu~)K*0 as a
function of pp(B°) for Run 2 triggers and Run 3
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Inclusive
e =0(100)%

Consistency with BB g

Semileptonic Tag /D:

—_ 0 N
e=0(1)% — B,
Knowledge of By, v

Hadronic Tag
c—o0% — &<
Exact knowledge of By,
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https://cds.cern.ch/record/2912743/

More tau decay modes
@ ~ 70% and ~ 35% of tau decay modes covered by Belle and Belle Il
for B — K(( ; Tr~ and BT — K77~ respectively
» Two tau decays: ~ 50% and ~ 12% of signal covered
@ Around 17% of decay modes covered by LHCb Run 2 analysis

» Two tau decays: ~ 3% of signal covered
B - D~ (— Ktn—7n7)xt

0 / ( + ) %0
— — Other
B J/ eteT)K iy
. T 3
g 0162 2 T T T T 5
Sia LHCO iy HLT T Ton'ny £ [ LHCbPreliminary HLT2 Turbo 0,16 =
R e 3
% b j‘l 2 2024 Hit1(Two)TrackMVA
E T —n*nnlnty g 10 ~+  Run 2 LOHadron + Hlt1(Two)TrackMVA
g 2 S e
BosE 5 o
2 gosf =
06F 06F -
04 04l o
02f- Joo: 02f -~ )
I . o o
0o s 10 5 20 zs” . 00 L 5 s 5 S 000
Transverse momentum, pr(B%) / GeVe-!

Transverse momentum, pr(B”) / GeVe-!

Despite larger backgrounds, expected increase in sensitivity by increasing
the number of tau modes considered. J
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https://cds.cern.ch/record/2912743/
https://cds.cern.ch/record/2912743/

Additional improvements
@ Possibility to reconstruct tau momentum from 7 — 37 with two-fold
ambiguity (external constraints can reduce this ambiguity further)
» Improved tracking in LHCb Run 3 = improvements to this method

0 , . . . . .
0 5 10 15 20 25 30
0 (rad)

@ Belle II: signal-background separation could be further improved by
combining kinematic and vertex-related observable
@ Multi-dimensional fits to additional features in LHCb could improve

the overall sensitivity
@ Belle Il simulation
» Run-dependent = more reliable and feature dependent on beam
background can be added with less systematic uncertainty
» More data = improvements in auxiliary background measurements
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https://inspirehep.net/literature/1296899

Additional modes

@ Next potential step for Belle Il: include additional exclusive channels,
such as BT — K*trtr—
> In addition, possibly more inclusive approach exploiting the tag-side
constraint
@ LHCb has so far focused on a small amount of available end-states
» End-states with 2 hadrons shown to work well, and less background

expected in Ay, — pT K= 77~
» Work in indicates single solution for

BT — K*rt7~ with 3-prong tau decay
* Could alternatively try fully one-prong tau decay modes to estimate
effect of loss of information from the b-hadron end-vertex

Investigating additional modes can help us determine where to look next. J
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https://inspirehep.net/literature/1296899

Conclusion

@ Recent results from Belle + Belle Il and LHCb in the O(10~%) realm,
but need to push further to reach O(107°) — O(10~°), where new
physics might lie

@ A combination of upgraded detectors, larger data sets and updated
techniques is likely to lead to at least an order of magnitude
improvement compared to existing results

LHCh PRI 118 (2017) 251802

Belle PRD 108 (2023) LO11102
BaBar PRL 118 (2017) 031802
Belle IL PRL 135 (2025).15, 151801

=)

107% Belle + Belle IT Morio

LHCD arXiv:2510.13716.

R(DM!]
. 5 Kt
B Kt
B B0 K*(892)°77 7

B — ¢(1020)7% 7
|

BY e

0.95 1.00 1.05 1.10 1.15 1.20 125
R(D®)e® /R(DW)SM

H. Tilquin, S. Moneta b — s77 status and prospects 15th April 2026 25/25



Backup
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LHCb limits on b — s77 and Wilson coefficients

Table: Upper limits on B(b — s7+77) in bins of dihadron mass.

CL Upper limit on B(B® — K*7~7+77)

mi+x— (MeV)  [792,992]  [992,1330] [1330,1530] [1530,1726]
90% 1.4x107% 27x107° 10x107° 27x10°°
95% 1.6x107* 34x10° 11x10"®> 33x10°°
CL Upper limit on B(B2 — K*K~1+17)

mi+k—- (MeV) [980,1060] [1060,1200] [1200,1400] [1400,1600] [1600,1813]
90% 20x107% 1.3x107% 12x10% 6.8x107° 32x10°°
95% 23x107* 15x107* 14x107* 7.6x10"° 36x10°°

Table: Upper limit on A? at 90% and 95% CL, assuming Cé\g’o) = CS(I\I/IO) F A (see

).

CL BY— Ktan 7t

BY — KtTK—rtr~

90% 2.5 x 10* 4.5 x 10*
95% 2.9 x 10* 5.2 x 10*
15th April 2026
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https://arxiv.org/abs/2510.13716
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.120.181802

LHCb b — s77: central values

Table: Central values for B(B® — K*r=7777) and B(B? -+ KtTK=7"77)
decays. The first uncertainties are statistical, the second ones are systematic.

Central value for B(B® — K*7~7777)
My n- (MeV) [792,992] [992, 1330] [1330, 1530] [1530,1726]
(93+£3.7£3.6) x107° (~197}12+24)x107° (25733 4+4.7)x107° (~1.2+£1.1+1.9)x10°°
Central value for B(BY — K*K~7+r~)
myii- (MeV) [980. 1060] [1060. 1200] [1200, 1400] [1400, 1600] [1600,1813]
(L14£0.5+£08) x 107* (~3.473%4+85)x107° (5333457)x10° (4.6+1.3+19)x107° (2.4+0.5+0.9)x 1075
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https://arxiv.org/abs/2510.13716

LHCb b — s77: systematic uncertainties

Table: Sources of systematic uncertainty for the branching fractions of
b — s7T77 decays, given as a percentage of the statistical uncertainty.

Systematic uncertainty for B(B® — K*n~rt77)

Mt (MeV) [792,992]  [992,1330] [1330,1530] [1530,1726]

Combinatorial shape 74% 128% 125% 124%

Misidentified shape 39% 85% 78% 116%

Semileptonic shape 45% 42% 28% 19%

Signal shape 15% 12% 9% 11%

Reweighting 21% 11% 6% 4%

Known quantities 11% 5% 5% 4%

Efficiency 11% 4% 5% 4%

Systematic uncertainty for B(B? — K*K~7%77)

miik- (MeV) [980,1060] [1060,1200] [1200,1400] [1400,1600] [1600,1813]
Combinatorial shape 111% 140% 160% 141% 175%
Misidentified shape 44% 33% 40% 44% 35%
Semileptonic shape 69% 64% 53% 33% 17%
Signal shape 25% 13% 11% 10% 19%
Reweighting 15% 16% 14% 11% 12%
Known quantities 11% 5% 9% 18% 25%
Efficiency 9% 4% 8% 15% 21%
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https://arxiv.org/abs/2510.13716

, submitted to PRL
Belle Il Bt — KT771~

Impact on BF|Impact on BF
Sources (Belle) (Belle I)
Expected bkg yield +2.5events | +1.2 events
FEI scale factor 10.1% 12.6%
Belle Belle 11
x"“‘“ 4.1+ 111(’ £19 354 ()(‘).7 £09 Simulated sample size 3.3% 3.5%
€ x 10° 145+ 0.05 + 0.18 1.26 + 0.04 £ 0.18
B(BY —» K*rtr7) x 10" —2785 2 +£2.2 51555 £25 PID correction 1.0% 1.6%
Obs. (exp.) limit (107%) 0.5 (0.7) 1.4 (0.9)
pi0 veto 1.9% 2.9%
Figure: Expected background vyields,
. . .. . Tracking efficiency 1.1% 0.8%
observed event yields, signal efficiencies,
observed branching fractions, and Signal decay model 3.5% 4.3%
observed (expected) 90% CL exclusion - 14 o4 14,
. -217° -217°
limits.
Number of BBbar pairs 1.4% 1.6%

Figure: Systematic uncertainties
breakdown.
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Belle Il: B® — K277

Belle Belle IT

fyhe  pt mo-l | 00 lchy fyhe  pl  no-t
Nig 2109 632 16186 | 618 1147 1317 925 6745
£75(107%) 82 31 282 |68 108 104 74 303
Noig 25+ 196 50 % 151
B(B® — K2rr™) (0.07 4 0.41 £0.31) x 1072 (0.20 0,50 £ 0.36) x 10~
ByL(B" = K{t+7r7) < 0.94 % 1073 < 1.19x 107%

Figure: Expected background yields,
observed event yields, signal efficiencies,
observed branching fractions, and
observed (expected) 90% CL exclusion
limits.

S. Moneta

ilquin

To be submitted

Source Uncertainty type, parameters | o5(10°3%)
MC statistics Uncorrelated shape, 140 0.18
Leading B-decay branching fractions Correlated shape, 30 0.11
B-tagging efficiency Correlated shape, 2 0.06
Combinatorial BY,, normalization Correlated shape, 10 0.05
D - K 2 modeling Correlated shape, 2 0.05
Lepton ID Correlated shape, 6 0.03
Signal efficiency uncertainty Normalization, 2 0.03
foo Correlated shape, 1 0.02
¥ efficiency Correlated shape, 2 0.02
qq normalization Normalization, 4 0.02
Signal model Correlated shape, 1 0.02
KY efficiency Correlated shape, 2 <0.01
Number of T(45) Normalization, 2 <0.01
Luminosity uncertainty Normalization, 2 <0.01
Tracking efficiency Correlated Shape, 2 <0.01
Leading 7-decay branching fractions Correlated shape, 10 <0.01
Xd Correlated shape, 1 <0.01
Total 0.23
Figure: Systematic uncertainties
breakdown.
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Belle II: B — K* 07t 7~

o B(B® — K*07+77) = [-0.15 4+ 0.86(stat) & 0.52(syst)] x 103
o B(B® — K*07t77) < 1.8(1.7) x 1073 (exp) ©90% CL

Source Tmpact on B x 1073
B — D™{/7v branching fractions 0.29
Simulated sample size 0.27
¢ normalization 0.18
ROE cluster multiplicity 0.17
7 and K ID 0.14
- S = — B decay branching fraction 0.11
Signal category € x 10 BB 99 Combinatorial BB normalization 0.09
o 4.0+06 275 39 Sienal ¢ L 0350 IR
; ignal and peaking B"B" normalization 0.07
e 76+£1.1 1058 230 Lepton ID 0.04
P 15.5+2.2 3279 845 70 efficiency 0'03
e 4.0+06 1077 424 ’
foo 0.01
Nras) 0.01
i L c . . . D — K9 decays 0.01
Figure: Signal efficiencies and expected Signal form fomtors oo
background vyields. Luminosity <0.01
Total systematics 0.52
Statistics 0.86

Figure: Systematic uncertainties
breakdown.
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