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• CNN model for EM/track separation:  

- Support standard reconstruction (input to the clustering, tracking, …). 

- In ProtoDUNE: studies of missing energy and testing models 
implemented in G4.  

Outline 
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Missing energy in ProtoDUNE 
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• No obvious correlation between the missing energy and f(hadronic; EM) in 
the events from the test beam particles. 

• Knowing the momentum of the incoming particle one can measure the 
missing energy (but note all the complexity of the on-surface detector). 
 



4 

Electromagnetic showers 

Electromagnetic showers 
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Testing MC models in ProtoDUNE 
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https://web.fnal.gov/collaboration
/DUNE/SitePages/Data%20Reconst
ruction%20Analysis%20Working%2
0Group.aspx  

https://web.fnal.gov/collaboration/DUNE/SitePages/Data Reconstruction Analysis Working Group.aspx
https://web.fnal.gov/collaboration/DUNE/SitePages/Data Reconstruction Analysis Working Group.aspx
https://web.fnal.gov/collaboration/DUNE/SitePages/Data Reconstruction Analysis Working Group.aspx
https://web.fnal.gov/collaboration/DUNE/SitePages/Data Reconstruction Analysis Working Group.aspx
https://web.fnal.gov/collaboration/DUNE/SitePages/Data Reconstruction Analysis Working Group.aspx
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Raw Wire Signals 

Deconvolution 

Hit Finding 

LineCluster/Trajcluster Pandora Track/Shower CNN 

Tracks, Showers, Reco Particles 

PMA 

• EM/track CNN as an input to Line/Trajcluster, or Pandora: worth to be considered 
also in the DUNE FD reco. 

ProtoDUNE reconstruction chain 
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CNN model trained on protoDUNE and electron neutrinos 
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LArTPC as EM/track-like calorimeter 

Reconstruction (CNN output): 
• Hits labelled as EM 
• Hits labelled as Track-like 
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Electromagnetic showers Track-like 

Energy deposited in hits, corrected for el. l. [MeV] Energy deposited, corrected for el. l. [MeV] 
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Calorimetry: EM/track-like 

Electromagnetic showers Track-like 

• similar pattern for various energy neutrino bins 

Truth EM energy [MeV] Truth HAD energy [MeV] 
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Hit tagged by CNN 
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Electromagnetic showers Track-like 

Truth EM energy [MeV] Truth HAD energy [MeV] 
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CNN tagging as an input to the standard reconstruction 

v v 

3D tracking 

3D shower reconstruction 
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