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ECAL Update
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Multi-PID Triggering
● Combined electron and Wiser pions
● Clusters are generated within 30 ns trigger 

windows
– 6+1 and 2+1 clusters

● Trigger condition applied based on cluster 
thresholds generated from DIS signals
– Radial dependence cluster threshold  



11/25/2014 Rakitha Beminiwattha 3

Single Trigger Window Examples
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Single Trigger Window Examples
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Trigger Multiplicity in Sectors

No. of Sectors No. of Sectors

● This shows how many sectors have triggered in a 30 ns trigger window where 
there are electrons and pions incident on the ECAL. 

● Majority of the time there will only be single octant trigger but in few instances 
there can be as much as 2,3,4, or 5 sectors triggered.
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DIS Trigger Window
Cluster Distribution 

● The left plot shows DIS cluster distribution within a 30 ns trigger window
● The middle plot shows DIS 6+1  triggered cluster distribution within an 30 

ns trigger window
● The right plot shows DIS 2+1  triggered cluster distribution within an 30 

ns trigger window
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Background (π-) in DIS Trigger Windows

● The left plot shows pion cluster distribution within an 30 ns trigger window 
and as you can see most of the time there is only one pion in the 30 ns 
trigger window but in few instances there can be two

● The middle plot shows  pion 6+1  triggered cluster distribution within an 30 
ns trigger window when there is a DIS track.



Energy Resolution : Shower

● Input flat distribution : electrons
● Use ecal cluster energy and input momentum 

to get
– Energy Resolution 



Input Flat Distribution

← Energy Range → 



Edep Cluster Energy Calibration



Momentum (edep) over P
f
 Ratio



Momentum (edep) over P
f
 Ratio

● Get the spread in edep over Pf ratio in incident 
energy bins 

● Energy resolution based on total energy deposit

2.23 GeV 2.73 GeV 3.23 GeV

3.73 GeV 4.23 GeV 4.73 GeV

5.23 GeV 5.73 GeV 6.23 GeV



Momentum (edep) over P
f
 Ratio : 6+1

2.23 GeV 2.73 GeV 3.23 GeV

3.73 GeV 4.23 GeV 4.73 GeV

5.23 GeV 5.73 GeV 6.23 GeV



Momentum (edep) over Pf Ratio : 2+1

2.23 GeV 2.73 GeV 3.23 GeV

3.73 GeV 4.23 GeV 4.73 GeV

5.23 GeV 5.73 GeV 6.23 GeV



Shower Energy Resolution



Energy Resolution : Pre-Shower

● Input flat distribution : electrons
● Use ecal cluster energy and input momentum 

to get
– Energy Resolution 



Edep Cluster Energy Calibration



Momentum (edep) over P
f
 Ratio



Pre-Shower Energy Resolution



Supplementary  



Edep Cluster Energy Calibration

Use the calibration curves to reconstruct the 
incident momentum (Pf) from ECAL cluster energy 
deposit

Momentum (incident) ↔Momentum (edep)
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Single Trigger Window Examples
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Single Trigger Window Examples
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Single Trigger Window Examples
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Triggering on Electron+Pion  
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