
Introduction

• I proposed a change for two values in the electron ID — 
specifically for the variables max profile discrepancy and 
max residual E/p (slides from Aug.18 with more detail!)


• In these slides I’m looking into how this proposed change 
would impact pion reconstruction 


•  This is the electron id 


• Proposal: change maxProfileDiscrepancy from 0.6 to 0.8 
and maxResidualEOverP from 0.2 to 0.4
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https://indico.desy.de/event/50397/contributions/191604/attachments/98882/136660/ElectronIDproposal3.0.pdf


Profile Discrepancy and Pions
Proposed change to profile discrepancy is from 0.6 to 0.8

• The max profile discrepancy variable 
describes how much the particles 
EM shower deviates from a 
generated/expected EM shower 


• The current value is 0.6 in the 
electron ID. This causes low electron 
reconstruction efficiency


• Most of the PFOs not identified as 
electrons are identified as pions! Plot for electrons: Electrons inside of the red 

box are being thrown away, contributing to low 
reco efficiency 
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Plot for electrons



How pions would be affected by updated max profile discrepancy value
The proposed max profile discrepancy value for electrons is 0.8

• Within the black box are all the values 
accepted as an electron with the current 
max profile discrepancy value 


• Even though these are pfos from a 
pion gun!


• The values in the pink box are pions that 
would now also get identified (along with 
values in black box) as electrons with the 
updated profile discrepancy value


• This will result in a drop in pion 
reconstruction, but not by a significant 
amount 
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Plot for pions
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Conclusion
• With the updated maxProfileDiscrepancy variable, 

the pfos identified as electrons will include values 
in the red and black box, rather than just the red 
box


• Yay for higher electron reco efficiency!


• This will lower the pion reco efficiency but not by a 
significant amount


• The pions identified as electrons would include 
variables in the red and black box rather than just 
the red box (which is with the current value for 
maxProfileDiscrepancy)


• So we can see that Updating the max profile 
discrepancy value in the electron ID to 0.8 
would negativity affect our pion reconstruction, 
but its a negligible amount compared to the 
increase in electron reco efficiency!

Plot for pions

Plot for electrons
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Profile Discrepancy



Electrons
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Pions

Red box shows what values will be accepted as electrons with new residual E/p cut (proposed change from 
0.2 to 0.4). Black box shows originally accepted values with Pandoras default of 0.2.

Conclusion

Updating the max residual E/p value to 0.4 from 0.2 would negatively affect our pion reconstruction, 
but by a negligible amount compared to the increase in electron efficiency 

Residual E/p



Pion vs electrons in electron ID variables
Backup
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maxInnerLayer()
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*No change proposed

PionsElectrons

Black box shows values accepted as electrons



These plots show the max energy of the cells from a 
cluster. The max energy variable is set to 5 GeV, and 
this is the max energy of the cluster. Multiple cells 
make up a cluster, and this variable and shower start 
layer variable are only used if the cluster does not 
pass the isEMshower() variable. Since one cell is 
already > the max energy allowed, and our samples 
go to 5000 GeV, future work could determine if this 
variable is needed for the MAIA geometry

maxEnergy()

Pions Electrons

*No change proposed

Pion vs electrons in electron ID variables
Backup
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maxProfileStart()Backup
Pion vs electrons in electron ID variables

Pions
Electrons
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*No change proposed

Black box shows values accepted as electrons



PFO id  
Reco 

electron Reco pion

Total 
electrons ~48% ~41%

Total pions ~9% ~87%

0-50 GeV

Reco 
electron Reco pion

Total 
electrons ~45% ~45%

Total pions ~4% ~90%

50-250 GeV

summary statistics from pion recosummary statistics from electron reco

Confusion Matrices
Backup
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