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What could
Belle Il do to shed
light on this puzzle?
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What could
Belle Il do to shed

light on this puzzle? * Investigate previously unmeasured variables that

could reduce model uncertainties
i- Employ data-driven analysis strategies

Image credit: Markus Prim



Forward-backward asymmetry

Current measurements of A, from B — D*~¢*v, decays display a discrepancy
with the SM prediction
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 First measurement of A, from inclusive B — X¢v, decays would provide an
orthogonal, complementary study JHEP 04 (2016) 131

- X, v, component easily subtracted in the HQE with smaller uncertainties
than traditional MC approach arXxiv:2205.03427 & JHEP 09 (2021) 51

* Additional information leads to greater sensitivity in global fits, particularly the
HQE parameter /i
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e Goal: Measure A from inclusive B — X¢v 06l

decays using hadronic tagging 05}
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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
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Impact of an E, requirement

dI'/d cos 6

Ecut = 0 GeV
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* A minimum energy is required for leptons to
be successfully reconstructed & identified
by the Belle Il detector

» Higher E, selects a less inclusive sample
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Higher £, selects a less inclusive sample

Imposing an E, requirement introduces a

kink, which would smooth out due to
detector resolution

Potential challenges in unfolding
reconstructed to the underlying distribution?
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Impact of an E, requirement
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Higher £, selects a less inclusive sample

Imposing an E, requirement introduces a

kink, which would smooth out due to
detector resolution

Potential challenges in unfolding
reconstructed to the underlying distribution?

Suggestion:
Use a q2 selection instead
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Analysis overview

e Reconstruct inclusive B — X¢v decays using hadronic tagging
- Tag side reconstructed with Full Event Interpretation (FEI)
- Select one well-defined signal lepton

- X'system defined as ROE of the By, pair

Tag side Signal side
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e Samples: Run-independent MC14 (hadronic FEI skim)
e Goal: Measure Ay from B — X£v decays for different g selections

- Separate e/u and BY/B™ channels as a test of lepton flavour and isospin universality
- Extend analysis to measure moments outlined in arXiv:2205.03427
» Basf2 release: light-2207-bengal
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https://arxiv.org/abs/2205.03427

Pre-selection

...to be optimized

FEI Event selection

* Ngleaned tracks > 3

* Ngleaned clusters > 3
* Eyisible > 4 GeV

e |AE|< 0.2 GeV
e Signal Prob. > 0.001

e M, >527GeV

o Offline BCS of best 5,

Rest of Event
e Charged:

- |dyl<2cm& |z5|<4cm

- 0in CDC acceptance
- CDChits>0

- pr>0.1GeV

- [extralnfo(isCurl) == Q]

Tracks

* Track quality:
- @in CDC acceptance
- CDChits>0

o |P:

- |dyl<0.5¢cm

- lzgl<2cm

e Neutral:

Electrons
e BDTScore e > 0.9

* P|gp > 0.4 GeV

e Brems corrections
Muons

e MuonlID_noSVD > 0.9
* P|gp > 0.4 GeV

Kaons
e KaonID > 0.6

- Barrel: pr> 0.03 GeV & clusterZernikeMVA > 0.15
- Forward: pr> 0.02 GeV & clusterZernikeMVA > 0.35
- Backward: p;> 0.02 GeV & clusterZernikeMVA > 0.4
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Further selections
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...to be optimized
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To-do list
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Hadronic Fei Skims
B -> Xulnu hybrid model
Off-resonance continuum

Broad D** gap model MC

PID

B -> Xclnu BF
corrections

FF weights

Hybrid weights

Incl. A_fb at Belle Il

Main signal
selection criteria

Study secondary decays

Secondary enriched
control region

Determine suitable
fit variable

Fit and subtract
remaining background



