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Monte Carlo Study

 Due to annihilation, anti-neutron deposits relatively more energy in the

electromagnetic calorimeter (ECL) than other neutral particles i.e. y, KB and 7.

e We selected five variables in total: a-
il

1. £ : total deposit energy in a cluster y from 7

cluster-

W
|

Others

2. Lyl E,5: energy ratio of 3x3/5x5 crystals

Ehighest (GeV)

3. Lpjones;: €nergy of the most energetic crystal

4. N,...: how many crystals in a cluster 0-

5. W0 lateral energy distribution E
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Multivariable Analysis with Deep Neural Network

» We built a fully connected DNN with 5+1 layers. - .\ () outpt
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* The output layer has Sigmoid as activation function. ipuee  hiddentayer  outputiayer

 Each 5 hidden layers has 20 nodes.

» Selecting clusters with £, ... > 500 MeV, we
assigned signal/background as follows: Signal
e Signal: n Background

o \eto: y fromn

 Background: Others




Calibration for Data/Simulation Discrepancy

* For discrepancy between data and simulation, we studied efficiency ratio of
the selection applied on anti-proton using a controlled channel: AV - ﬁyﬁ.
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Result of Calibration across All Momentum & Angular Region
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Summary

 We've developed an algorithm for identifying anti-neutron in ECL.
 We've calibrated the discrepancy between data and simulation.

* [he discrepancy is generally around 0.7-0.8.






Monte Carlo Study — Used Samples

« Samples: gg and generic B decays, run 21-50, exp. 55.

e Particle list: gamma : mdst provided in b2bii.



ECL Variables and Their Scatter Plots (1/6)
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ECL Variables and Their Scatter Plots (2/6)
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ECL Variables and Their Scatter Plots (3/6)

clusterNHits

0.30 -

other

zero-pdag

nbar

4 [ gamma from nbar

O
N
Ul

O
N
-

Frequency
o
—
N

O
(-
-

0.05 -

| | | H_:_Hi_&_'_ |
0 5 10 15 20 25 30
clusterNHits

0.00




ECL Variables and Their Scatter Plots (4/6)
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ECL Variables and Their Scatter Plots (5/6)
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ECL Variables and Their Scatter Plots (6/6)
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P See: BELLE2-NOTE-TE-2020-016,

article Lists and Cuts YT, Chen at al.

e AV
1. Selected from Belle's antiLambda®:mdst

2. Applied with the following cuts:

+ Ar>10cm » p (included in antilLambda®:mdst) » 7™ (included in antilLambda0:mdst)
« goodLambda # 0 e Ey/E,s < 0.98 o« Ly > 0.6
. 1.105 < Mpn-+ < 1.13 e ThetaInECLAcceptance > 0 « L x> 0.6

o Z > 0.6 « ;<095 l=e, p

o Z k> 0.6

e £,<095, [ =e,
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P See: BELLE2-NOTE-TE-2020-016,

article Lists and Cuts YT, Chen at al.
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Fitting

» PDF: ng;, - Voigtian + ny,;, - Chebyshev (up to 2nd order)

» Signal shape is determined with cut with higher F.O.M.

» Signal yields passing and failing the cut are fitted simultaneously i.e. the

Va”ables dare. Samples failing the cut (left) and passing it (right). MC, p; < 0.6 GeV, Forward. ¢ = (37.82 £ 0.07) %
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Efficiency for MC
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Calibration Factors as a Correction Table
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