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FIG. 1. The 2-dimensional distribution of the mean deposited energy in the 1st, 5th, and 10th voxelized layer of the calorimeter.
The first column is the original Geant simulation. The second column is the fast point-cloud based di↵usion model (FPCD),
and the 3rd column is the image-based model (CaloScore).

Model # Parameters Disk Size (Full) Sample Time AUC

Image 2,572,161 1016MB (62GB) 8036.19s 0.673
Point Cloud 620,678 509 MB 2631.41s 0.726

TABLE I. Comparison of model size, size of data representation on disk, generation time, and AUC of the same classifier trained
to distinguish between the model and the original Geant showers. All comparisons are done for 100k calorimeter showers.
The all results in the image row were obtained with the scaled down, 11 ⇥ 11 ⇥ 11 voxel images, however the disk size of the
image dataset at full granularity is shown in parenthesis.

inal granularity of the calorimeter, and voxelization is
only necessary for the image representation. The origi-
nal output of the point cloud model is compared to the
continuous (or smeared) Geant distributions. Figure 5
shows the number of hits in the point cloud representa-
tion of the calorimeter showers. In the point-cloud rep-

resentation, a hit is defined as any cell that has a energy
deposited above threshold.

The point-cloud model reproduces the total number of
cell hits well, much better than the voxel hit distribution,
shown in Fig. 2. This may indicate that while the point
cloud model is overall similar toGeant in both represen-


