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MOTIVATION

m Simulation of particle showers in ECL is a computationally expensive and
time consuming process.

a The fast simulation is studied using a con guration of 5x5 CslI(TI) crystals,
as in the Belle Il ECL.

m Electrons of energies 0.5 GeV, 1 GeV, 1.5 GeV, 2.5 GeV are used for
training and testing.

a Electrons of energy 2.0 GeV are used for interpolation.
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PARTICLE SHOWER SIMULATION
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m Critic outputs a score based on how real the input images are.
m Generator outputs synthetic image from noise and labels.

m Additional Energy and Position constrainer networks are added to the
model.
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RESULTS
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RESULTS
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RESULTS
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RESULTS
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SUMMARY AND ON GOING WORKS

a The WGAN simulated results 0.5, 1.0, 1.5, 2.5 GeV electrons on 5x5
crystals show good agreement with the electrons simulated by Geant4.

® The model is able to interpolate 2.0 GeV electrons well.

a Next steps:

m Belle Il MC shower simulation.
a Inclusion of additional features.
m Fast simulation of pions and muons.
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BACKUP




BACKUP FRAMES

a Generator
m 2 xlinear
a 1 x Transposed Convolution
m 2 x Convolution
m Activation: LeakyRelL U

a Critic
m 4 x Convolution
m 2 xlinear
m Activation: LeakyRelL U

m Constrainer Networks
m 2 x Convolution
m 1 xlinear
m Activation: LeakyRelLU
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RESULTS BY THORBEN QUAST
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