
ZDC - EIC
Hsin-Yi Chou

Institute of Physics, Academia Sinica
Dec 06, 2024

1



2

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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Direction Projection of Layers (10 in Z-Y, 8 in Z-X)
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Geant4 Shower
MC Data (s)

Regression
s = Reg(p)

Physics Variable
(p = x, y, θx, θy, E) Avg Shower (s’)

Generator
s’’ = Gen(s’,z)

Sim Shower (s’’)

Denoising
s’ = Den(s’’)

Reconstruction
p = Rec(s)

Rec Loss

Geant4 Shower
MC Data (s)

Sim Loss

ModelPre-processing (Data) Objective Function (Loss)

Evaluation Methodology (Metric)

Train by

Test by

Input to

• Balanced samples
(uniform)

• Data normalization (𝜇 = 0, 𝜎 = 1)

GAN, Diffusion

• GAN: Cross entropy loss
• REC: L2 loss

cell energy distribution
Transverse ShapeLongitudinal Shape
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Geant4 Shower
MC Data (s)

Regression
s = Reg(p)

Physics Variable
(p = x, y, θx, θy, E) Avg Shower (s’)

Rec Loss

𝐿𝑜𝑠𝑠 =* 𝐸!" − 𝐸! #

𝐿𝑜𝑠𝑠 =* log𝐸!" − log𝐸! #


