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Belle || & Canadian Participation

* The Belle Il Collaboration consists of 1158 U. British Columbia:

researchers from 124 institutes in 28 countries! - Heamy: J. Mekenna, M. De Nuccio, R. Leboucher,
M. Wakai, D. Crook, V. Sharma, K. Wang

U. Victoria:
M. Roney, R. Sobie, R. Kowalewski, T. Junginger, M. Ebert,
e Seven Canadian institutes: T. Grammatico, A. Beaubien, N. Tessema,

= 15 grant eligible, 1 computing physicist, S. Gholipourverki, S. Taylor, Y. Peng

4 postdocs, 12 graduate students, McGill:
and 8 undergraduates. A. Warburton, R. van Tonder, A. Fodor, T. Shillington,
K. Chu :

U. Manitoba:
S. Longo, J. Mammei, W. Deconinck, M. Gericke, |. Na,
B. Blaikie, S. Saha, A. Tseragotin, A. Shakib, K. Reimer

U. Alberta:
S. Robertson

St. Francis Xavier:
H. Ahmed, E. Hunt, M. Penner

TRIUMF:
R. Baartman, T. Planche
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SuperKEKB in a nutshell Lo = 211 x 10%cm 257

Goal: Achieve instantaneous luminosity of Lpeen = 6 X 10¥ cm™2s7!
with record 4.7 x 10°* ecm™2s™! already achieved!
e+ 4 GeV 3.6 A . How to increase luminosity:
AP Eicezeal - Beam current x 1.5
i Lorentz factor Beam-beam
newbeampipe  SUPErKEKB \ \ f parameter
- _&bellows "
Y+ oy Iy C+y\ [ RrL
L= —(1+ . . D
2er, o B R,
_ l k.Geometric
faCC MocHERF SVt Beam size Vertical § function x 1/20 factors

for higher beam current

Low emittance positrons

to inject f )y _Positron source N e ' """
Damping ring, & New positron target / 4 g Nano-beam scheme: Squeeze vertical

capture section 5

beam spot size down to ~ 50 nm using
superconducting focusing magnets. E

4

Low emittance gun

Low emittance electrons
to inject

SuperKEKB

Tum
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Belle |l Detector p N

Re-utilized from Belle:

Only the structure, superconducting magnets,

* Operates as magnetic spectrometer with high calorimeter crystals and KLM RPCs
)

detection efficiency for charged and neutral
particles.

K. and muon detector (KLM):

Resistive Plate Counters (RPC) (outer barrel)
Scintillator + WLSF + MPPC (endcaps, inner barrel)j

7777774

J—

e —

Electromagnetic calorimeter [Js}}
(ECL):

Csl(TI) crystals, waveform sampling to measure time,

-

energy, and pulse-shape. Mag het:
(. 1.5 T superconducting
Trigger: el
a4 Hardware: < 30 kHz
Vertex detectors (VXD): Software: <10 kHz
2 layer DEPFET pixel detectors (PXD)
. 4 layer double-sided silicon strip detectors (SVD)

- » Particle Identification (PID):\

. I Time-Of-P ti ter (TOP)
Central drift chamber (CDC): ime-Of-Propagation counter

(barrel)
He(50%):CoHg (50%), small cells, Aerogel Ring-Imaging Cherenkov
fast electronics

Counter (ARICH) (FWD)




B-meson production at B-Factories 9 N

* An ideal laboratory to study rare decays or decays with missing energy
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B-meson production at B-Factories 9 N

* An ideal laboratory to study rare decays or decays with missing energy

Collide electrons and positrons at a
centre of mass energy of about
twice the B meson mass:

V5 = 10.58 GeV
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B-meson production at B-Factories 9

* An ideal laboratory to study rare decays or decays with missing energy

Collide electrons and positrons at a
centre of mass energy of about
twice the B meson mass:

V5 = 10.58 GeV

ZS‘WWWhT' T T
2 Y(1S) sof |
~ o} ?‘ ssl # Y(55/6S)
@ [ : ]L 7
C et 50}
o f it | (MJW‘:‘*&
S .
R pE |
< [t Y29 R
S/ A v eali)
Q ‘ \ Y(4S)
h
9
O

0 -_l_u.l_l_l..l.; J IR B A o W I B A g 7R B B A B B B I
9.44 9.4710.00 10.03 1033 10.37 10.53 10.62

Mass (GeV)
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B-meson production at B-Factories 9

* An ideal laboratory to study rare decays or decays with missing energy

Collide electrons and positrons at a
centre of mass energy of about
twice the B meson mass:

V5 = 10.58 GeV
}




# 12

B-meson production at B-Factories 9

* An ideal laboratory to study rare decays or decays with missing energy

Collide electrons and positrons at a
centre of mass energy of about
twice the B meson mass:

V5 = 10.58 GeV

B meson anti-B meson

heavy
(anti)b-quark

Advantages: Precisely known initial state, unique
+ event topology & experimentally clean environment .

light

(anti)quark @
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Luminosity status

Online Luminosity

e Belle Il has recorded a total integrated luminosity of 428 fo~! since March 2019

- Compared to previous B-Factories: Belle 988 fo~! & BaBar 513 fb™!

e Current status: Run 2 started on 20 February 2024 after a long shutdown period to install two-
layer pixel detector and machine maintenance.

World record!

Belle Il Online luminosity Exp: 7-32 - All runs _ _
17.5 UM Instantaneous luminosity:
' Integrated luminosity L 500 I 34 2 1
mmm Recorded Weekly / peak = 4.7 x 10" cm ~s
15.0 4 IERecordeddt =48210[fb—l] .................................................................................

B
o
o

Integrated luminosity:

10.0 - - 300

~362 fb~! recorded at Y(4S)

7.5 - ~42 b~ ! recorded 60 MeV

below Y(4S) (background
studies)

200

5.0 A

Total integrated luminosity [fb™1]

Total integrated Weekly luminosity [fb~1]
=
o
o

~19 fb~! recorded at 10.8 GeV
(exotic hadron searches)

I
U

o
o



https://www.belle2.org/research/luminosity/
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_ # 15
Belle Il Physics Book

Physics program

Snowmass White Paper

f MIXiNg and CP
\¢)

O charm Lifetimes

"anchine : ,
New hadron states Zb's, b bbar gl4°2 ) '(-I‘.’Sl'lo <Yy, g Fractions, Dalitz analyses
“0p Ly
o -(‘?‘s\ ‘& Q)o,_ ’ Leton ﬂa ) ]
New Char ’6:‘. 2 Q/L Vor violation
’770/;/-‘/ 74 6 @C/)
2. ‘% M decays
Newb 2 ._.?’ . \easurements
ew OttomODiurm . ('\\)SNQ

’”\'e O )
’ ytd/Vts from penguins

New baryons

Vub)

Exclusive measurements

— p
e+e- —>ISR, pi+ pi- cross-sections (& 2)

LY
0
e

Ny
. lepton universali

o Fund®®

Spin Fragmentatio peta, gamma

a\\\a.

i surements Direct T violation
Time pependent Mea £

Invisi ' Dhysi ;
isible 7' ¢ < phases in b->s: B->phi Ks, B->eta' Ks

Belle Il Data

Dark Higgs

Heavy tau neutring
93\'\'\66, . oirect CPV, isospin sum rules
LLPs (Lon-L\Ved o\é” . % o K oi, Pt P! Dire .
Magnetict NS5 ¢ ¢ o2
\\‘\,?.." / 6@ s g .
. -G.a.zfe!\?. P // s Q@&o LKk gamma and radiative penguins, B-->K(*) nu nubar

Tau mg, -9, B-.sy,
SS ;. . *" V: right.
3 /”E» _ 1(,” / 470 light-handed currents, triple products
Tau Spectral Fupcy; Z r s
IOnS \Q / ee/rp
/
iolation (LFV) SO/ ~uing b->s
Lepton Flavor Violation ( <, *l-, lepton universality, NP
Y Y
Momef\\\‘co "\(‘?, 4 _mma determinations
Tau Electric Dipoe és\, . 2
f
. z’s‘: N,
sinA2 oV S

the > ch
W ?_\ef"/‘ - armed resonances
A_FB (tau, mu, e+, b, ¢) e
N
_@_W

Image credit: T. Browder


https://academic.oup.com/ptep/article/2020/2/029201/5766205?login=false
https://arxiv.org/abs/2207.06307
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Il. Highlights of recent
Belle |l physics results

SM Average
0.497 +0.037 g 3404 -
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2.740.7 This analysis, preliminary
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: I
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I
I
I
1
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Reconstruction at B-Factories

Inclusive/Untagged Hadronic tagged

Only reconstruct the signal B meson (Bsig). Reconstruct Bmg with (many) hadronic decay modes.

v V.,

* Purity, available observables smemmmmsmmsmnacmmrsmmmmmmeemmrem




Evidence for Bt - K vp

#18

arXiv:2311.14647

* \ery sensitive to beyond-Standard Model enhancements
and complementary to b — s .

* Experimentally challenging due to multiple missing
particles on the signal side —only accessible at eTe™
colliders!

* Two independent analyses, utilizing inclusive and
hadronic tagging approaches, run in parallel.

* Both approaches exploit distinctive topological features
with BDTs to select events and suppress
backgrounds

BB B(—»Kvv)B aq

e Signal extraction strategies,

- Inclusive approach: Fit to signal classifier BD'T'5
in bins of dineutrino mass-squared (q,,zec)

- Tagged approach: Fit to signal classifier n(BDTh)

Candidates

Pull

Candidates/0.1

Pull

2000

1000

125

n(BDTs)
92 0.94 0.96 0.98 1.0

: Bellell preli-minary :
[Ldt=(362+42)fb"' HEE B*—K*up
. : O BOEO

— mm B B-

B Continuum
{ Data

1 4 8 25F1 4 8 231 4 8 25F1 4 8 25
2 2 4
Qree [GEVZ/ ]

N
ot

100 |

B B +.,5
Belle II preliminary B__>K w
[Ldt=362fb" £ BB

B cc



https://arxiv.org/abs/2311.14647

Evidence for Bt - K vp

#19

arXiv:2311.14647

U = measured BF / SM BF ~SM  Average
0.497 4 0.037 1.3£0.4
15.0 ¢ ——&
i Belle II preliminary = SM i
[ L£dt = (362 +42) fb'L — HTA ol
— ITA : :
—— Combination L ——
5 |
: LA
: 1
|
L
: |
: |
—e— |
|
|

Combined results:

Signal strength:

"I

Belle IT (362 fb!, combined)

2.3+0.7 This analysis, preliminary

Belle IT (362 fb!, hadronic)

1.1+ 1.1 This analysis, preliminary

Belle IT (362 b, inclusive)

2.7+0.7 This analysis, preliminary

Belle II (63 fb!, inclusive)

1.94+1.5 PRL127, 181802

Belle (711 fb!, semileptonic)

1.04+0.6 PRDY6, 091101

Belle (711 fb !, hadronic)

2941.6 PRDS87, 111103

BaBar (418 fb!, semileptonic)

0.24+0.8 PRDS82, 112002

BaBar (429 fb!, hadronic)

1.54+1.3 PRD87, 112005
Il Il

,u:4.6:

2

4

6 8

10° x Br(BT—=K " wp)

- 1.0(stat) 4+ 0.9(syst)

Branching ratio: BR(B" — KTvi) = [2.4 £ 0.5(stat)’g ,(syst)] x 107°

First evidence of Bt — K v (38.50) with BR in excess of SM by 2.7¢

10


https://arxiv.org/abs/2311.14647

Candidates

Pull
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Measurement of R(D¥)

arXiv:2401.02840

B(B — D*TVT) Tagged

Measure: R(D*) — to cancel many systematics (Full Event Interoretation)
B(B — D*ﬁw)
- - 4 0, + +_— 1)*0 0.0 -~ ~Signal
e Consider three signal modes: D * - D"'z"and D"z, D ° - D"r vV} Leptonic 7 decay
e Identify lepton from 7 — fvi /V )
e Completeness constraint require no additional tracks or 7 candidates. (T P

e Main challenge: understand significant & poorly known B — D**£p
background decays.

- Data-driven validation of background and signal modelling
based on studies of sideband regions.

 Extract signal with 2D fit to residual energy in the calorimeter £y~
& mass of undetected neutrinos M2iss = (Dyte- — Pp._ — Pp+ — Pg)’

m tag

Zoom of M7 ;< projection
for D** - D% mode

T L | P T .
Belle Il Preliminary —e— Data
[Ldt=180375" EED*TY
D*+—>D0n" |:| D*lv

B D**l(T)v

[ Hadronic B
[ Fake p®

[] Other BG

Fit uncertainty ~ _]

100 |-

(o]
o
L

D
o
L

H
o

T AN



https://arxiv.org/abs/2401.02840
https://link.springer.com/article/10.1007/s41781-019-0021-8
https://link.springer.com/article/10.1007/s41781-019-0021-8

Measurement of R(D¥)

# 21

arXiv:2401.02840

B(B — D*tv,)

Measure: R(D*) —

|dentify lepton from 7 — £uvb

B(B — D*ﬁw)

to cancel many systematics

Consider three signal modes: D** — D%z and D*n~, D™ — D%"

Tagged

(Full Event Interoretation)
Comput. Softw. Big. Sci.

3,6 (2019)

Signal

Leptonic T decay

0

Completeness constraint require no additional tracks or 7~ candidates.

Main challenge: understand significant & poorly known B — D**{v
background decays.

- Data-driven validation of background and signal modelling
based on studies of sideband regions.

Extract signal with 2D fit to residual energy in the calorimeter Er;

Candidates

Pull

: 2 2
& mass of undetected neutrinos M, = (Pe+e- = Pp,, — Pp+ — P¢)
Zoom of M projection Signal-enhanced projection
*+ 0+
for D™ - D™ mode 1.5 < M3 ;s < 6.0 (GeV/c?)?
: L LA LA IR HLJNL A I HL AL L LA B L B

100 Belle Il Preliminary —e— Data . - Belle ll Preliminary D*—D’z* —e— Data |
-1 B D*rv B ) # p
det=189.3fb det=189.3fb‘ B D+ ]
80 - D**—D"z* 0 pHiv N [ D*iv ]
. B D**l(T)v 20 |- B D**i(t)v 7]
1 EE Hadronic B @ r [ Hadronic B ]
60 - . [ Fake D 8 15) [ Fake D© ]
' [] Other BG S [ Other BG _
40 Fit uncertainty _| 8 10 it uncertainty
( ECL
20 r 5 5
[ L

0 L R — 0 b=

4;_' T T N T T = "4;_' T T T T T T T T l_;
2| o F°= 2 E
0 s s ) SR e - E
2F * E -2 F 3
_4 :_ " l ol L Il N N N L —: _4 :_. PRI NSRS [T S NS SN SR PRI U NSRS SR A—:
-2 0 2 6 8 10 0 02 04 06 08 1 12 14 16 18 2

2L [GeV)


https://arxiv.org/abs/2401.02840
https://link.springer.com/article/10.1007/s41781-019-0021-8
https://link.springer.com/article/10.1007/s41781-019-0021-8

Candidates

Pull

Measurement of R(D¥)

# 22

arXiv:2401.02840

100

B(B — D*TVT) Tagged

Measure: R(D™) = to cancel many systematics (Full Event Interoretation)
* Comput. Softw. Big. Sci.
B(B — D gyf) 3, 6 (2019)
- - 4 0, + +_— 1)*0 0.0 -~ ~Signal
e Consider three signal modes: D * - D"'z"and D"z, D ° - D"r V ! Leptonic r decay

|dentify lepton from 7 — fuvv )
0 = //\\_’/

Completeness constraint require no additional tracks or 7~ candidates.

Main challenge: understand significant & poorly known B — D**{v
background decays.

- Data-driven validation of background and signal modelling
based on studies of sideband regions.

Extract signal with 2D fit to residual energy in the calorimeter Er;

: 2 2
& mass of undetected neutrinos M, ;. = (Pe+.- = Pp,, — Pp+ = P¢)
Zoom of My, projection Signal-enhanced projection
for D** - D%t mode 1.5 < M2, < 6.0 (GeV/c?)?
- eter Peimnay o [ s Pty 5 o
{ L _cj; 0=”+189.3 " 527; [ Ldt=189.31" ngvv :
- . ED**I{'{)V ] 20 - } B D+*I(t)v -
1 Hadronic B ] 2 i ] Hadronic B ]
- ' [ Fake D" 5 45 } [ Fake D 3
: = $ L —pl : *\ +0.041 +0.035
Fit uncertainty | S . l (fithuncigaimy _ R(D ) — 0.262_0039 (Stat.)_0032 (SySt.)
ECL
5 .
N . uE SM prediction: R(D*) = 0.254 &= 0.005
E LR o ' = 1\ / ' seerenuasssenanssasesnsaR s ReEs Baas HFLAV 23: R(D*) =0.284 £ 0.013
= ~ o 2 F 3
> e IS e o i
3 . ; " E 2E . . . -
5 e e e e consistent with SM and previous measurements!

M2, [(GeV/cdP) Egel [GeV]

miss


https://arxiv.org/abs/2401.02840
https://link.springer.com/article/10.1007/s41781-019-0021-8
https://link.springer.com/article/10.1007/s41781-019-0021-8
https://link.springer.com/article/10.1140/epjc/s10052-020-8156-7

Candidates

Pull

Measurement of R(D¥)
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arXiv:2401.02840

100

(o]
o

(*)]
o

N
o

N
(]

Measure: R(D*) —

e Consider thre

B(B — D*rv.)

B(B — D*gyg)

to cancel many systematics @

Gl

VN 0.4 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1
. % - —
¢ Identify lepto _m Ay? = 1.0 contours -
) 035 —
e Main challer - .
background { _ Bellell el Y _
- Data-dril 03 & N
based on - Belle” LHCH
e Extract sign - 4 ¢ . E
= + LHCb < il
&massofun  go5 |~ " Belle ]
F - -
1 — World Average -
Belle Il Preliminary 02 'i'HFLAV SM Prediction R(D) =0.357 £0.029,,,, )
[Lot=1803 1" B R(D) = 0.298 = 0.004 R(D*) =0.284 = 0012, -
DD - R(D*) = 0.254 = 0.005 p=-0.37 -
n P(x2) = 33% -
Iz 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1
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https://arxiv.org/abs/2401.02840
https://link.springer.com/article/10.1007/s41781-019-0021-8
https://link.springer.com/article/10.1007/s41781-019-0021-8
https://link.springer.com/article/10.1140/epjc/s10052-020-8156-7

# 24

QY lifetime measurement
C

PRD 107, L031103 (2023)

/_\A

* Recent LHCDb results have changed the hierarchy of

singly charmed baryons 7(Q) < 7(E) < 7(AY) < 7(EY)

p
e Belle Il analysis considers ete™ — ¢C events l
taken near Y(4S) resonance T(E?) <7(A}) < T(Q(C)) <7(Eh

e Reconstruct chain:

7[+
i Belle 11
e F ¢ Data (207 fb)
- R
m T 0E it
g - Wy Background
§ n
. < [
o
;[ PQo = L
; O
production vertex SO || T | B
e Extract lifetime from a fit to (7, 6,) where the Decay time [ps]
decay time is given by:
. _ Mmaol - pag Tqo = (243 £ 48 £ 11) fs

2

Pao
* [eading systematics: background modelling


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.L031103

D° lifetime [fs]
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Charm hadron lifetimes

- | o
PRL 127 21801 (2021) PRL 127 21801 (2021) I PRL 130 071802 (2023) 300_ PRD 107 L0O31103 (2023) 2 %
- 1060\~ L i ‘ Sl
415 Tl 4o
A I 220 | - R
*3 y —_ 5 —_ L 4% — L /M
S O R A g | & a £ 200
- @ Sl = 0 z ) N 2 o 8= N |
4101 o B § 3 g 10401~ o 18 ) E - 9 }8 C:)+}g§§ g
I LS‘ ' 8 A & B oE - = t:é 200~ E - = 8 é & I
O Tx = S 2 =L 2 a =
i . a | < ¥
405~ % 100~ | .
- 1020 i o L 3 )
180 0 =R +8
DO D_|_ O A_|_ I ; i QO
400 | | | i | | | | | IC | | | | C
2000 2010 2020 2000 2010 2020 2000 2010 2020 1990 2000 2010 2020
Year Year Year Year

e Absolute lifetime measurements of charm hadrons at Belle |l thus far:

- Improved knowledge of D lifetimes after ~20 years

_ World’s most precise measurements of D°, D* and AT lifetimes

- Independent confirmation of LHCDb's result indicating that Qg Is not the shortest-
lived weakly decaying charm baryon
* Results limited by statistics expected to improve with larger samples and additional
decay modes
e Tiny systematic uncertainties (e.g., sub-% for DO) establish excellent detector
performance
e Paves the way for future lifetime measurements...
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SearCh fOr T+ —> z/”+05 ( = invisible boson)

PRL 130 181803 (2023)

—

(o2}

o
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Most stringent constraint on the BR to date!


https://link.springer.com/content/pdf/10.1007/JHEP09(2021)173.pdf
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.130.181803

Outline for today
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l. SuperKEKB & Belle |

experimental status

lll. Ongoing
&
future work

20T

Il. Highlights of recent
Belle |l physics results

Belle (711 fb'!, semileptonic)
1.04+£0.6 PRDY96, 091101

Belle (711 fb!, hadronic)

2.94+1.6 PRDS87, 111103

BaBar (418 fb!, semileptonic)

0.2+0.8 PRD82, 112002

BaBar (429 fb!, hadronic)

1.54+1.3 PRDS87, 112005
[
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Belle Il high-level trigger Bhabha reduction
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Robin Leboucher

* |n most cases, the outcome of electron-positron collisions at SuperKEKB is not particularly
interesting; mainly Bhabha ete™ — ee™(y) events.

* Implement new machine learning requirement to reduce high-level trigger Bhabha efficiency

Belle II preliminary /E dt=212.5pb~1
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+ many more
variables
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Classification accuracy:
94% for Bhabha events, and
99% for interesting physics processes.
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Dark photon search

Daniel Crook

* Dark photon is a spin-1 gauge boson that would mediate the dark EM force.
* |nteracts through kinetic mixing with Standard Model photon.

If dark photon is allowed kinematically to decay to dark matter, detector signature is a single
high energy photon.

Belle Il will explore parameter space consistent with observed relic DM abundance.

Measured by

/ detector . Snowmass White Paper: arXiv:2207.06307
10_ I 1 T T T 1TT10IT T T T T 1171
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https://arxiv.org/abs/2207.06307

Dark photon search
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Daniel Crook

« Major analysis background: e*e™ — yy(y), with all but one

out of acceptance or missed.

\\\ZCLCIuster

e Use ete™ — utu~(y) events to study Belle Il sub-detector

photon efficiency in data and simulation.
- Estimate the

from the di-muon

system. Search for a corresponding ECL or KLM cluster.

- If either sub-detector sees a signal, the photon is detected.

Photon detector (ECL)
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Dark shower search

Miho Wakai

e Strongly interacting dark sector coupled to Standard Model through a dark photon mediator.

Dark quarks form bound states: dark pseudoscalars JZ'C(Z), ﬂj and vector mesons pg, pj

* Dark pions are stable and are the dark matter candidates.

pc(l) decays to the SM particles via a virtual dark photon.

- Detector signature is displaced vertex with

Example of a Pc(z) decay

.
Py
Py
Pq

JHEP 12 (2022) 005
E. Bernreuther et al. Forecasting dark showers at Belle Il

Image credit: Patrick Ecker


https://link.springer.com/article/10.1007/JHEP12(2022)005
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Miho Wakai
&

Dark shower search

Jaden Wang

ION even

e For low mass pO, currently implementing machine learning (XGBoost library) to reduce
background from photon convers ts.
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pc? decays happens anywhere

(X position

Photon conversions happen when interacting

with material in detector



Untagged analysis of inclusive B = X v
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Andrea Fodor

-+ / Signal lepton
e Semileptonic decays of B mesons play a critical role in the - ~ €
determination of the CKM quark-mixing matrix elements " (
Veb| & |Vup|. =0
Vool & Vo Unhtagged i—@ B\lﬂ /\;-
« Analysis goal: measure the branching fraction of B — X £v Ly / .
decays via an inclusive analysis approach L '_./ 4

- only the outgoing lepton is selected.

e Looking in the endpoint region of the lepton momentum (p?/;X< > 2.0 GeV) in

the dominant background from B — X £v decays.

[cdt=189.26fb1

the CM frame to avoid

[cdt=189.26fb!
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Forward-backward asymmetry in incl. B - X¢Zv

Raynette van Tonder

0.7¢
e Goal: Measure A from inclusive B — X¢v 06l

decays using hadronic tagging 0.5]

ar 04 ?Black: 1/m,°
d cos® 0.3FGreen : 1/m >
1 0 dIl’ 1 dI’ 0.2 ' Red [Dashed ]: 1/m,>
AFB = — (/ dZ— —/ dZ—) . éOrange [Longdashed ]: 1/m ,* ]
I —1 dz 0 dz O'lgBlue[Dotted J: 1m > JHEP 04 (2016) 131
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e Reconstruct:
E,, — B/
VBB + BP) — ¢

z =

e Missing energy and q2 easily accessible variables
with tagged approach

e Separate electron and muon channels for further
LFU tests

e Additional information leads to greater sensitivity in
global fits for |V, | determinations

@ Improves uncertainties on the non-perturbative hadronic
matrix elements in the heavy quark expansion



https://link.springer.com/article/10.1007/JHEP04(2016)131

Conclusion

* Belle Il offers a unique and fertile environment 10 - . — 60
. ,:— — | peak(Target)
for flavour physics. 2" N 50
_ _ _ _ % Luminosity Projection 40
* Multiple world-leading results published since x 6 2
: : 2 30 O
arrival of first data. '§ . Today 3
- Only presented a subset of results. € 20 —
-
¥ 27 10
. . . . . )
e Luminosity and physics output will continue to o //_

grow —especially with the the start of a new data %018 2024 2029 2034
taking period!

Many opportunities
for new personnel interested in
joining!




