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Overview

• Latest geometry and software
• Updated efficiencies
• Misidentification
• Truth matching failure
• Hadronic interactions
• Conclusions and next steps
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Geometry and Software Updates

• Removed overlaps in vertex detector, inner tracker, nozzle, and 
calorimeters: https://github.com/madbaron/detector-
simulation/commits/KITP_10TeV/ 

• Added MAIA material map and TGeo file: 
https://github.com/MuonColliderSoft/ACTSTracking/tree/main/data 

• Updates to ACTSTracking (though not sure exactly what) in latest 
software container version

• Using reconstruction workflow provided by Federico Meloni: 
https://github.com/madbaron/SteeringMacros 
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Decay Mode 𝝅± Reco Efficiency 𝝉± Reco Efficiency

1P0N 82.05% 81.89%

3P0N 40.14% 39.7%

Updated 1P0N and 3P0N Reco Efficiencies

• 1P0N efficiencies are unaffected by geometry and software updates
• 3P0N efficiencies decrease by ~15%

• Worst in low 𝑝𝑇 bins
• Efficiencies now appear to be flat in polar angle 𝜃



Misidentification at Low 𝑝𝑇
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• Charged pions appear to be 
misidentified as electrons more 
frequently for low visible 𝑝𝑇  3P0N 
events

• Need to check how Pandora is 
identifying electrons/charged 
pions to understand why



Truth Matching Failure
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• While browsing failed 3P0N events, 
noticed that duplicates were 
incorrectly labeled, implying truth 
matching failure using LCRelations 

• This wasn’t noticed in old software
• Most likely a large contributor to 

decrease in 3P0N efficiencies
• Need to come up with more robust 

truth matching algorithm 
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Hadronic Interactions
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Hadronic Interactions



Conclusions and Next Steps

• 1P0N efficiencies are unaffected by geometry and software 
updates

• 3P0N efficiencies decreased by ~15%
• Most likely due to truth matching failures
• Low 𝑝𝑇  bins suffering the most due to higher frequency of charged pions 

misidentified as electrons

• Observed low-ish frequency of hadronic interactions between 
charged pions and detector material

• Should have overlayed BIB samples by end of week
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1P0N and 3P0N Reco Regional Efficiencies
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