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B — tv decay with Hadronic FEI

Hadronic FEI Skim

* TagProb > 0.001
 |AE| < 0.2 GeV
* My, > 524 GeV

BR(B — lv) =

G%mpm?
8T

5 ] 2V |?mB00
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Very clean theoretically, hard experimentally
Standard Model 1s helicity suppressed
* 1 track with PID request (e, i or ) with

* 0 Extra Tracks (from IP) p > 0.4 GeV
* Extra Energy in ECL must be 0 in signal

. « 1% for T - pv - v decay
events and larger in background.
Dataset: 189/fb on res — 14/fb off res — 1000/fb MC14ri
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Analysis workflow

We choose the best candidate with respect to the tag probability and divide the sample in 4 channels (one for each
T decay);

In order to reject the qq background, a BDT-qq has been trained and the
The qq MC background is following cuts have been applied:

1. Reweighted with a BDT-weight My, > 527 GeV
2. Normalized to off peak yield R2 < 04 DeIaE 7 1 oeeesR e T —
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The BB background is normalized
with the FEI Calibration factors.
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Taken from here
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https://indico.belle2.org/event/6872/contributions/37447/attachments/17127/25504/FEIperformance_B2GM.pdf

Analysis workflow

We choose the best candidate with respect to the tag probability and divide the sample in 4 channels (one for each
T decay);
In order to reject the qq background, a BDT-qq has been trained and the

The qq MC background is following cuts have been applied:
1. Reweighted with a BDT-weight « My, > 527 GeV
2. Normalized to off peak yield e R2<0A4

* BDT output < 0.5

We performed a fit to data in AE distribution to normalize the BB
component in the Eg¢; sideband (more in next slides).

BDT output

_ Finally, the cuts have been optimized for the best relative uncertainty in a 4
The BB background is normalized channel simultaneous fit to Egc; .
with the FEI Calibration factors.

Taken from here
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Analysis workflow

We performed a fit to data in AE distribution to normalize the BB
component in the Eg¢; sideband (more in next slides).
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The AE distribution

The AE distribution, after a cut at 0.5 on the Continuum Suppression BDT output, looks like this and we tried to
fit the MC on data to find a personal calibration value.

Data/MC = 1.183400 +- 0.020830 Data/MC = 0.999231 +- 0.017583
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The AE distribution

The AE distribution, after a cut at 0.5 on the Continuum Suppression BDT output, looks like this and we tried to
fit the MC on data to find a personal calibration value.

Data/MC = 1.038567 +- 0.018117 Data/MC = 0.873902 +- 0.015241
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The AE distribution

The AE distribution, after a cut at 0.5 on the Continuum Suppression BDT output, looks like this and we tried to
fit the MC on data to find a personal calibration value.

Data/MC = 1.011858 +- 0.026174 Data/MC = 0.760216 +- 0.019740
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Results and conclusions

We obtained these values:

Tag Prob >

1073

1072

1.15%+0.02

1.1940.02

1.16+0.02

1.17£0.02

1.35+0.04

1.42+0.07

1.391+0.04

1.731+0.06

Checks and questions

1.

2.

Should we also apply the scaling factor to signal MC?

The scaling factor changes in the different channels and in the different
Tag Probability cuts: has this behaviour a physical explaination?
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Best Egc; distributions: leptons

T > evv T — UVV
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Best Egc; distributions: leptons

T > TV T = pV

ROE_neextraMinC2TimTight_v2pi_id_LooseCS_BestFit_SiMbc_SigProbAlta ROE_neextraMinC2TimTight_v2rho_id_LooseCS_BestFit_SiMbc_SigProbAlta
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Sensitivity study on Branching Ratio measurement

P,in(GeV) TagProb BDT

e~ (Msk+1pk) Ni

Ly = H{ns,kp,i(Ei,k) 3 nb,kPZ(Ei,k)}

Nt 44
= Nreeo(r — k
Nsx = 2LintOB+B- ekBR(B — 1v) = 2Lint0p+p- Ngen(é —> ’CV))

0.4 0.01 2.5 0.5

0.4 0.01 2.5 0.5

BR(B — TV) 1.2 0.01 2 0.5
1.3 0.01 2 0.5

Optimal cut configuration by minimizing relative uncertanty on the Branching Ratio with TOY MC
The fit will be performed on «the best» Eg¢; distribution: that is the one that gives the best relative

TOY MC Branching Ratio TOY MC Brancl

Crror - RMS = 0.00002696 + 0-0(# ¢ 2 pullMean =-0.0684 + 0.014
1

80 Mean = 0.00010759 + 0. ® pullSigma = 1.004 + 0.011
60 2

Entries = 5000

Branching Ratio prediction in a
simultaneous fit (@ 364 /fb

BR = 1.08 + 0.29

Relative Error = 0.2677
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Reconstruction and preselections

1. 0 Extra Tracks
2.

Track criteria:
dr < 0.5 cm
|dz| < 2 cm

- TV = L criteria + PID Y in CDC Acceptance
T — e (Track criteria + > 0.9) Pems > 0.1 GeV

T — u (Track criteria + PID > 0.9) - CDC Hits > 20
T - m (Track criteria + PID > 0.6 + le + ! u) '
T —» tt’ (same as w and y for w® criteria) (best p

FEI Hadronic for B, with TagProb > 0.001

Bsig

Photon criteria:
mass) . E>50MeV

: : . . ¥ in ECL Acceptance
We choose the candidate with the Best Tag Probability minC2Tdist > 20 cm

after the signal reconstruction It| < 200 ns

: tl/o, <2
Rest of Event requirements

for 0 criteria: mlef£40 list
Extra neutral clusters with photon criteria Y If

Giovanni Gaudino —29/11/22 — Physics Week



