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AMS Electromagnetic Calorimeter 
(ECAL) 

Electromagnetic shower
Highest enegy cells 
are in the core of 
the shower.

1296 cells = 72 cells/layer x 18 layers
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Discriminator Loss = -mean{ log[D(x)] + log[1 - D(x’)] } = -{ log[D(x)] + log[1 - D(G(z))] } 
Generator Loss = -mean{ log[D(G(z))] }

Steps:
1). Minimizing Discriminator Loss
2). Minimizing Generator Loss
3). Repeat 1) and 2)
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Discriminator Loss = -{ log[D(x,p)] + log[1 - D(G(z,p),p)] } 
Generator Loss = -log[D(G(z,p))] + λ * L2(G(z,p), x)
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GAN

Conditional GAN

L2(G(z,p), x) = mean {(G(z,p)-x)^2} 4

E = 0.25 ~ 4000 GeV
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Generator Loss = L2(G(p), x)
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Step 2:

Discriminator Loss = -{ log[D(x,p)] + log[1 - D(G(z,p),p)] } 
Generator Loss = -log[D(G(z,p))] + λ * L2(G(z,p), x)

Z = 12

Ce
ll 

En
er

gy
 [G

eV
]

Simulation image G(z,p)

• x
• G(p)
• G(z,p)

• X
• G(z,p)

6

E = 1466 GeV
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Key Issue

• Pre-processing:
• Balanced samples
• Data normalization (e.g. cell energy 10-3 ~ 102)

• Model: VAE, GAN, Diffusion model, …
• Objective Function: Cross entropy loss, L2 loss, …
• Evaluation Methodology (Metric): cell energy distribution, …
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