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Basic Idea
.

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

m The neural network should classify the images
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Neural Network
oe

Convolutional Neural Network (CNN)

m Convolution layers extract high
level features out of the image

m MLP classifies the data

m Simple CNN

m Two convolution layers
m Two fully connected layers
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Simulation
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Box Generator

m Simulated data with PANDAroot

m Generation of 250 000 muons and 250000 pi™ with the box
generator

m In the direction ¢=[170°,190°], 6=[70°,100 °]

m In momentum ranges
po=[0 GeV,2 GeV], p1=[2 GeV,4 GeV], pr=[4 GeV,6 GeV]

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

m Results in approx. 470000 usable cluster images
JUSTUS-LIEBIG-

— UNIVERSITAT
Panda GIESSEN

6/19
Marvin Peter II. Physikalisches Institut

Particle identification using a convolutional neural network on EMC cluster data



Simulation
0®0

Image Data

m Write cluster data to a .csv file and create images with python
m Clusters with faulty data will be dropped

m Images are cut to 41x41 pixels (adjustable) and larger
clusters will be dropped

m Each cluster is centered inside an image
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Simulation
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Image Data
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First Results
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First Results
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Outlook
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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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Information about each simulated file:

pandaroot_box_generator_muon_pion

flename fle gamma gamma_electron electron muon profon neutron plon kaon background n_final n_start n_dropped primary  momentum
00.csv 12 1949 ) o o S425 9501 76 m 02

02csv 2 10 1992 28 7372 0 o o o 0 9402 9475 73 muon 02
03csv 3 8 1974 29 7383 0 1 o o 0 9395 9473 78 muon 0-2
Odcsv 4 7 1988 29 7348 0 1 o o 0 9373 9450 7 muon 0-2
B s R M B OSSN h e B #
07.csv 7 9 2536 60 7450 0 o o o 0 10055 10102 47 muon 24
O8csv 8 5 2545 44 7423 0 o o o 0 10017 10068 51 muon 24
1esv 11 6 2731 64 7252 0 o 2 o 0 10055 10107 52 muon 46
12csv 12 8 2774 68 7188 0 o o o 0 10038 10102 64 muon 46
BB 3 me w7 o o 1 o 0 oo ol e me e
Be o OmmOR TRos ot a8 b o wmEmon o me i
17.csv 17 5 2853 68 7134 0 o o o 0 10060 10119 59 muon 6-8
18.csv 18 7 2899 73 7105 1 o o o 0 10085 10127 42 muon 6-8
Dol oam w8 U gk e omm ) 4 e ome e wr e
21csv 21 320 6195 85 116 276 200 279%6 1 0 9989 11942 1953 pi+ 0-2
22csv 22 319 6351 85 140 293 212 2837 1 0 10238 12191 1953 pi+ 0-2
ferovibti e L R o/ R S oo < 1
Aanom W omw o RomEeo 0 mEe woom 3
26.csv 26 386 9204 135 51 227 311 2151 1 0 12466 16303 3837 pi+ 24
27.csv 27 408 9214 136 40 205 320 2158 2 0 12483 16335 3852 pi+ 2-4
28csv 28 407 9189 144 52 249 301 2164 4 0 12510 16344 3834 pi+ 24
3tesv 31 358 10143 198 42 166 301 2006 3 0 13217 17864 4647 pi+ 46
32cev 32 337 10132 185 34 17 322 2014 3 0 13198 17824 4626 pi+ 46
36csv 36 318 11100 246 25 158 299 18%6 1 0 14043 19372 5329 pi+ 6-8
Sew w > mm  a  m o s de 3 0 o lws e b cs
IR B TR OB M OB M o0 mEmoa o on oo
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