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• Similar to the 1-64L study, we re-group the point cloud 

• Models have the same point-cloud input as before 
• Addition of  input 

- position of longitudinal boundaries

• For every event, 5 random configurations of layers are created
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FIG. 1. Examples of 4 typical reconstructed 3D shower shapes in HCal for ⇡+
with the MIP cut described in text. The color

code represents deposited energy in term of EMIP .

where SFhcal = 2.2%, SFecal = 3.0% are the sampling fraction for HCal and ECal respectively. Sampling fractions82

are computed using the electron at fixed energy (40 GeV) as given by Equation 283

Sampling Fraction =

 Pcell Ei

ETruth

!

at 40 GeV electron

. (2)

We have characterize the performance of hadronic calorimeter by energy scale and resolution. Energy scale is the84

mean obtained through a Gaussian fit to Ereco/ETruth distribution. While resolution is quoted as the ratio of sigma85

to mean from Gaussian fit to Ereco/ETruth distribution. Reported resolution are corrected by the energy scale.86

The cell hits are represented via point cloud representation. The AI-based model employs a graphical neural network87

architecture that operates without incorporating edge information, known as a deepset. In this setup, the nodes in the88

network are represented by the cell information, denoted as E, X, Y, and Z. Additionally, the global nodes are derived89

from the cluster sum of E. To optimize the model, Mean Squared Error (MSE) is chosen as the loss function, while90

the activation function used is the Rectified Linear Unit (RELU). The network is designed with a latent size of 6491

and consists of 4 layers. To facilitate e↵ective learning, a learning rate of 1e-3 is employed. All the hyperparameters92

are optimized hence by combining these elements, the model aims to e�ciently capture the underlying patterns and93

relationships in the given data.94

With 4 input features (”4D” cell hits) the input training matrix (node features) for every event can be represented95

as:96
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↔
↔ GeV/cPGen. > 50.0


