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Motivation
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• High background level 
in the signal region of 
neutron anti-neutron 
invariant mass.

• It might have an 
opportunity to be 
improved by applying 
an MVA method. 
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Neutron Channel Anti-neutron channel

2009 2461 ± 56 2946 ± 61
2012 12862 ± 127 13217 ± 127
2018 49162 ± 250 55638 ± 264
2019 46409 ± 246 51507 ± 252

Neutron channel Anti-neutron channel

2009 405±40 377±41

2012 2020±92 1754±86

2018 7991±182 7589±184

2019 7213±304 7246±178

The background level is about ~15%
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Brief introduction of BDT
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• Decision tree: a binary tree structured classifier (regressor).
• The phase space is split this way into many regions that are eventually 

classified as signal or background, depending on the majority of training 
events that end up in the final leaf node. 
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Brief introduction of BDT

• The boosting of a decision tree extends this concept from one tree to several 
trees which form a forest.
• The boosted event classifi- cation yBoost(x) is then given by 

for signal and background as h(x) = +1 and − 1, respectively. 
The boost weight is derived from the misclassification rate, err, of the previous 
tree 

5

AdaBoost method, Gradient Boosting method.
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Variables of photon shower
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Energy, numHits, secondMoment,
eSeed, e3x3, e5x5, 
latMoment, A20Moment, A42Moment
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Variables of photon shower
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𝑒5×5 − 𝑒3×3
𝑒5×5

𝑒3×3 − 𝑒𝑆𝑒𝑒𝑑
𝑒3×3

𝐸 − 𝑒𝑆𝑒𝑒𝑑
𝑛𝐻𝑖𝑡𝑠 − 1 ×𝑒𝑆𝑒𝑒𝑑
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Correlations
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Neutron channel test
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Neutron channel test
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Anti-neutron channel
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Anti-neutron channel
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Anti-neutron channel
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Anti-neutron channel
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RejB vs EffS
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Neutron channel Anti-neutron channel



Backup
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Neutron channel
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Anti-neutron channel
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