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Who we are



For Later Reference: Taus



Lorenzo’s results
• Some particular tunings to energy thresholds in charged pion reco

Lorenzo’s slides

https://indico.cern.ch/event/1426434/contributions/5999512/attachments/2875194/5035190/TauMuCol.pdf


Lorenzo’s results
• Uses TauFinder (backup) as a baseline ID algorithm, tau eff ~ 66%

Lorenzo’s slides

https://indico.cern.ch/event/1426434/contributions/5999512/attachments/2875194/5035190/TauMuCol.pdf


Our strategy
• We’d like to reproduce Lorenzo’s results
• Nominal 𝜋!/# performance of ~20%, improved by playing with energy thresholds

• Workflow (Ethan’s GitHub) (no BiB!):
1. Begin with tutorial (we are using MuColl_v1!)
2. Add tau gun script (15,000 taus, pT = 100 GeV)
3. Run the tutorials’ simulation

1. Check that the tau branching ratios match what we expect
4. Run the tutorials’ digitization and reconstruction

1. Pandora, no changes
5. Add some analysis scripts

https://github.com/ethanmar/MuColl-TauStudy
https://mcd-wiki.web.cern.ch/software/tutorials/fermilab2024/
https://github.com/ethanmar/MuColl-TauStudy/blob/main/generation/lcio_tau_gun.py
https://github.com/ethanmar/MuColl-TauStudy/tree/main/analysis


Ethan’s Progress 
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Discussion
• We seem to have replicated the low 𝜋!/# efficiencies!
• Known from Lorenzo and Rose’s work

• Have others seen the observed missing 𝜋$’s?
• Next steps: 
• Inspect reconstructed particle distribution (status in backup)
• Vary ECAL / HCAL energy hit thresholds as Lorenzo
• Continue to run tau reco & ID

• But… 
• How much more time to put into Pandora? Code up tau reco on our own?
• Do we want to invest more time into MuColl_v1? 
• Move to MAIA immediately?





Tau ID
• TauFinder:

1. Begins with reconstructed charged and neutral particles
2. Seed taus from charged particle tracks (!)
3. Define a search cone
4. Add charged particles within search cone to tau seed, recalculating barycenter
5. Add neutral particles within search cone
6. Combine into a reconstructed tau
7. Loop over seeds
8. Merge taus that are within a search cone of one another 
9. Make some ID cuts!



Ethan’s Progress
1. We aren’t finding 

electrons
• Possibly filtering out 

secondary particles out 
incorrectly

2. Finding more photons 
than expected, and no 
𝜋!’s
• 𝜋! reco / ID “broken”?

3. Not enough 𝜋"/$’s, 
many n’s
• “Broken” track-to-cluster 

matching?
• ~30% 𝜋"/$ efficiency

4. More work on our side 
to make sense of 
these numbers


