D

”I’
r'-”,"
0‘;” &
ﬂfa-ﬂy}:ft @

<O

MAX-PLANCK-INSTITUT Belle IT
FFFFFFFFF

First Belle |l results on charmless
B-decays and prospects
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The Belle Il experiment

Upgrade of the Belle experiment, located in
Tsukuba, Japan

Experiment on the intensity frontier of the search
for new physics (NP)

Goal: = LY RN 3
Perform most precise measurements of 5 ﬁ B i :
Standard Model (SM) parameters = EE <N N
—> Focus on CPV and extraction of CKM 02 ; | =
angles 01 T B -
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e*- e~ collisions at /s = m(Y(4S)) = 10.58
GeV

Y(4S) decays into B-meson pair = B factory

Beam energies are asymmetric: 4 & 7 GeV 2
boost

. . e KEK Tsukuba
Luminosity goals: Y dw- Campus
30 x Belle peak luminosity (£L = 6 X 103°cm™2s™1)

50 x Belle integrated luminosity (£;,,; = 50ab™1)
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The Belle |l Detector

[

KL and muon detector:

Resistive Plate Counter (barrel)
=S¢intillator + WLSF + MPPC (end-caps)

|
[

EM Calorimeter: '\
Csl(Tl), waveform sam
Pure Csl + waveform sa

( ification
-Propagation counter (barrel)
‘ocusing Aerogel RICH (fwd)

v

electron (7GeV)

¥

Beryllium beam pipe
2cm diameter
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Vertex Detector ///////, a

2 layers DEPFET + 4 |# g )
. /<,

positron (4GeV)

Central Drift Chambe
He(50%):C2Hs(50%), Sma
lever arm, fast electronics
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Hadronic Charmless B-Decays

q
. q
Mediated by Cabibbo-suppressed b —» utreesand b = d, s w(é

penguins
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Belle Il goals:

Potentially find NP in loop contributions M
Extraction of a /@, from B — mm system b\ gz g/i
Test SM using isospin sum rules

Investigate puzzling A-p measurements in B — K system e q

Short term:
Achieve first BR and direct CPV measurements using 34.6 fb~!
—validate detector and analysis tools
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Analysis Strategy

1. Reconstruction
combine candidates in kinematic fits to fill list of B-meson candidates

2. Selection

loose baseline selection followed by optimized continuum suppression and
particle identification cuts

3. Modelling

use simulated data (MC) to model relevant features in
determine selection efficiencies for BR calculations

4. Fit to data & calculate physics quantities
5. Assess systematic uncertainties
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['(qq):T(Y(4S)) = 3:1at+/s = 10.58 GeV

Exploit differences in the decay shapes of
continuum (gqq) and BB events

Train boosted decision tree with 39 event
variables to create combined continuum o
suppression variable (CSV)

Simultaneously optimize CSV and PID using
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Charmless Note: https://docs.belle2.org/record/2117/files/BELLE2-CONF-PH-2020-012.pdf
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First measurement of BRs and direct
CPVs of charmless B-decays at Belle |l

Results are in agreement with current
world averages, but errors are still large

Results with more sophisticated
analysis and a data set of 62.8 fb~1
presented at Moriond and more to
come!
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Conclusion and Outlook
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