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Our study at the Muon Collider

• Development of a full differentiable pipeline to 
propose an optimized ECal design


• Starting from reference Crilin geometry 


• Maximise energy and position reconstruction 
efficiency (and material budget)
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Surrogates
BIB generator

• Isolated a single 
wedge, with 1.5TeV BIB 
event


• Trained a Neural 
Network to replicate 
BIB flux on each wedge


• Possibility for intra-
wedge interpolation to 
be able to resolve 
smaller crystals
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Surrogates
Shower generation 

• Generated a set of 
monochromatic photon events 
with Geant4


• Fitting images to differentiable 
functions to describe showers


• Also,training of a DNN in 
progress 
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Reconstruction 

• Reconstruction based on 
DeepJetCore, a Graph Neural network 
developed originally for the HGCal of 
CMS to perform clustering on jets


• Adapted for our single-photon case 


• Compared reconstruction resolution 
with respect to traditional algorithm 
(Pandora+ParticleFlow)
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Reconstruction 
Signal photons
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Overlay of 1.5 TeV BIB and single-photon 
events generated with Geant4



Summary

• Developed and tested surrogates 


• Developed basic pipeline


• Need to finish implementation of all elements and run full simulation 


• Final results TBA!
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Backup
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