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Highlights: 

•  Different Pile up Scenarios with Athena 14.2.25.6 
•  Valida.ng geometry GEO‐06‐00‐00 ‐ Good 
•  Reconstruc.on and digi.sa.on version 15.0.0.2 – 
s.ll under inves.ga.on. 

•  Next week 
–  Simula.on in 15.0.0.3  
– Atlafast II 
– New Truth strategy in Geant 4 that is default in v15. 

•  The studies will be soon on the web. Email 
announcement. 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Highlights from the Pileup Study 
The different Scenarios for Pile Up studied for valida.on: 
(results shown are from 105188 sample) 
Sample 
Number 

 Sample Tag   Bunch Crossing 
(ns) 

 Luminosity 
(cm‐2s‐1) 

Cavern Safety 
Factor 

1  e380_s494_r623  1031  N/A 

2  e380_s494_d150_r621  450  1032  2 

3  e380_s494_d147_r620  75  1033  5 

4  e380_s494_d153_r622  25  2×1033  5 

Sample Number   Cavern 
Events 

PileUp 
Collisions 

IniOal 
Bunch 

Final 
Bunch 

2(Lumi001DigitConfig_450ns.py)  4  4.1  ‐2  2 

3 (Lumi010DigitConfig_75ns.py)  7  6.9  ‐12  11 

4(Lumi020DigitConfig_25ns.py)  5  4.6  ‐36  32 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Number of reconstructed tau objects: 
•  No PileUp 
•  25ns, 2×1033  
•  450ns, 1×1032 
•  75ns, 1×1033 

Difference between the reference sample (no pileup) and pile up samples 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Both Seeds Efficiency: 

450ns, 1×1032  75ns, 1×1033 25ns, 2×1033  

Average Efficiency Difference (%) No PileUp 
Efficiency(%) 

•  The overall 
efficiency has not 
been affected by 
the scenarios 

•  There is a big drop 
in efficiency for 
matched 1prong 
and 3prong 
candidates. 

•  The pile‐up is 
affec.ng the correct 
number of tracks in 
each candidate. 

•  Yellow is an average difference less than 5%. Red is an average difference greater than 5%. 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Tracks from Tau Candidates: (Preliminary) 
•  Independent tracks are tracks which had a probability greater than 0.8 but the MC 
par.cle associated with it did not not come from the tau. Most probably minimum 
bias. 

The percentage 
with no  
independent 
 tracks is: 
No pileup:  95% 
Pileup:    90‐93% 

The percentage 
with no  
independent 
 tracks is: 
No pileup:  70% 
Pileup:    66‐69% 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•  Fake tau tracks are tracks whose probability was less than 0.8.  

Tracks from Tau Candidates: (Preliminary) 

The percentage 
for zero fake tracks 
is: 
No pileup:  98% 
Pileup:    94‐93% 

The percentage 
for zero fake tracks 
is: 
No pileup:  99% 
Pileup:    95% 

The increase in fake tracks and independent tracks is affec.ng the 1prong and 3prong efficiency   
7 



Aldo F. Saavedra 

Pile up Conclusion 

•  The tau reconstruc.on package managed to reconstruct 
candidates under early running pile‐up condi.ons. 

•  It has been shown that number of fake tracks and tracks from 
par.cles associated with the hadronic tau decay affected the 
efficiency of 1prong and 3prongs. A good parameter to keep 
an eye on for subsequent valida.ons.  

•  More work is needed to understand the changes in energy 
resolu.on and iden.fica.on. 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