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Search for B — tv decay
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Data/MC extra energy shift

The energy distribution in the calorimeter exhibits different behavior between the Data and MC.
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Data/MC extra energy shift

The EEX:™® has not a good agreement between Data and MC.

Electron, cut: sigProb>0.01 and Mbc >5.27 GeV
There are several potential causes:
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(ROE mask: E > 55 MeV and clustesNHits > 1.5 and beamBackgroundSuppression > 0.5 and fakePhotonSuppression > 0.1)
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Extra Clusters Studies

The EEX:™® has not a good agreement between Data and MC.

There are several potential causes:
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Extra Clusters Studies

The EEX:™® has not a good agreement between Data and MC.

o P10 Mass Fit o P10 Mass Fit There are several potential causes:
T s T * Residual energy bias between Data and MC.
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Clusters in data have a residual energy shift equal to 1.52%
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Extra Clusters Studies

The EEX:™® has not a good agreement between Data and MC.

There are several potential causes:
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Extra Clusters Studies

The EEX:™® has not a good agreement between Data and MC.

Cluster Ener i
gy There are several potential causes:
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Extra Clusters Studies

The EEX:™® has not a good agreement between Data and MC.

Cluster Energy with 25% shift on fake

photon as B->Knunu HadTag There are several potential causes:
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Extra Clusters Studies Control Sample : Double Tag

The double tag sample is enriched in split-off and beam background extra clusters (more Signal like).

Possibility to check data and MC.

3000

Events (Normalized at 361 fb)

o

0 0.2 0.4 0.6 0.8

Gkl
[ ggbar reweighted
[ Predict. Unc.

BB

@ data

Q 4.2
= 63 42 / NDF = 38.25 /29 "
Q I w4
: & AEREFLREX
S %% 0.2 0.4 0.6 0.8 j T35 T2
Eex tra
ECL

2023/05/30

Events (Normalized at 361 fb)

Data-MC / MC

Michele Aversano

3500 - BUB-n - BB
[ ggbar reweighted @ data
3000 [Z] Predict. Unc.

2500

Extra clusters energy
with fake photons
shifted by 25%

2000
1500
1000

[ )
500 [ )
o o

o

0 0.2 0.4 0.6 0.8 1 1.2 1.4
02
83 772/ NDF = 218.98 /29 coooo®e o, *

‘ ® ® ® * *
g.—,—,-—u—u R e ¢
655 03 07 0% 08 i T3 T2

Eextra
ECL

10/




Extra Clusters Studies Control Sample : Double Tag

The double tag sample is enriched in split-off and beam background extra clusters (more Signal like).
Possibility to check data and MC.
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Extra Clusters Studies Control Sample : Double Tag

The double tag sample is enriched in split-off and beam background extra clusters (more Signal like).
Possibility to check data and MC.

Tag

reco

Tag
/ tag tag \ reco

% 3000 C il [ BE) s - " il [ B}
8 [l aabar reweighted @ data 5 — [l aabar reweighted ® data
g [Z] Predict. Unc. S rcoonl [ Predict. Unc.
In double tag, we have good agreement even without any correction.
2 EEXITa shift may be not caused by the fake photons energy not
accurately reconstructed in MC.
Q 04 6] 83
= %E 172/ NDF = 38.25/ 29 = §IE n2/NDF=4244/9
% fé)é .Hiii’fé*** %ggé e e ® s g ° ° s ?
Fextra Nyxere
ECL
2023/05/30 Michele Aversano 12/




Extra Clusters Studies

The EEX:™® has not a good agreement between Data and MC.

Electron: e
— Instead of the cluster energy, we try to correct only the multiplicity.
EEX™@ > 0.5GeV
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Extra Clusters Studies

The EEX:™® has not a good agreement between Data and MC.

Electron: C .
— Instead of the cluster energy, we try to correct only the multiplicity.

EEX™@ > 0.5GeV
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The EEXI™® agreement between Data and MC improve correcting just for the multiplicity.

Extra Clusters Studies
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Extra Clusters Studies

The EEXI™® agreement between Data and MC improve correcting just for the multiplicity.
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Extra Clusters Studies: M, sideband

The EEXi® agreement between Data and MC improve correcting just for the multiplicity also in My, sideband.
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Summary and Plans

 We are working on MC corrections for EE~:"% pdfs:

o Double tag checks (signal like - enriched in split-off and beam background)
o Agreement better even without any correction. Corrections would be much smaller.

o Correcting the clusters multiplicity = good data-MC agreement.
o May the discrepancy come from Physics (background composition) ?

o Did also some checks in M} sideband with the same correction of the Eg5"% sideband.

* Our Belle Il note: BELLE2-NOTE-PH-2022-025.
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https://docs.belle2.org/record/3001?ln=en
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Analysis Workflow

* Reconstruction + PID correction (DONE)

Particles Selections
good track dr < 0.5cm, |dz| < 2cm, p > 0.5GeV, nCDCHits > 20, E < 5.5GeV
et good track, P, > 0.9
it good track, P, > 0.9
mt good track, P, > 0.6
70 effd0May2020

ROE tracks(=0) dr < 0.5 and abs(dz) < 2 and thetaInCDCAcceptance

E > 0.055GeV and clusterNHits > 1.5

ROE ~
ROE v Hadronic Split off cut
ROE ~ Beam Background cut

Possible definitions of Fgqp,

t < 200ns and o/t < 2

Beam background 1
beamBackgroundSuppression > (.5

Beam background 2

Hadronic Splitoff 1 minC2TDist > 25cm £~ kePh S )

Hadronic Splitoff 2 hadronicSplitOffSuppression > (.1 wjp aKe .Oton upp.rgssmn
from light-2303-iriomote
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