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Basic Idea

Use EMC cluster data

Create images of the clusters
(each crystal in the EMC is a pixel)

Train a convolutional neural network on this image data

The neural network should classify the images
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Multilayer Perceptron (MLP)

Layers of fully
connected
nodes

Supervised
machine
learning
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Convolutional Neural Network (CNN)

Convolution layers extract high
level features out of the image

MLP classifies the data

Simple CNN

Two convolution layers
Two fully connected layers
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Box Generator

Simulated data with PANDAroot

Generation of 250 000 muons and 250 000 pi+ with the box
generator

In the direction φ=[170 °,190 °], θ=[70 °,100 °]
In momentum ranges
p0=[0 GeV,2 GeV], p1=[2 GeV,4 GeV], p2=[4 GeV,6 GeV]

Equal amount of events simulated for muons and pions at
each momentum range

Results in approx. 470 000 usable cluster images
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Image Data

Write cluster data to a .csv file and create images with python

Clusters with faulty data will be dropped

Images are cut to 41 x 41 pixels (adjustable) and larger
clusters will be dropped

Each cluster is centered inside an image
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Image Data

(a) µ+/µ− (b) pi+/pi− (c) p/p̄

(d) γ or e+/e− (e) γ or e+/e−

Each image: 41 x 41 crystal matrix out of the barrel. White space means 0
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First Results
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Outlook

Look at more data → simulate more types of particles

Try different neural network architecture

Change output categories

Compare to other particle identification algorithms
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Backup

Neural Network Structure

back
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Backup

More Image Data - pi+/pi−
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Backup

More Image Data - µ+/µ−
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Backup

More Image Data - γ/e+/e−
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Backup

More Image Data - p/p̄
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Backup

More Image Data - n
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Backup

Other Dataset Results

Other dataset! pp̄ → φφ
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Backup

Information about each simulated file:
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