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Context of project: Run 3 Forward Electron Energy Calibration in ATLAS

Dedicated study of pileup noise in the forward calorimeter in ATLAS, corresponding to electron with eta>2.47 and reconstructed in the forward part of the 

calorimeter. The goal is to estimate and better understand the pileup noise in the simulation.

ATLAS Pile-UP 
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Project 

Eta bins = {2.5, 2.6, 2.7, 2.8, 2.9, 3.00, 3.10, 3.16, 3.35, 3.6 ,4.0, 4.3, 4.6, 4.9} ;
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Physics of forward electron
• Proton Parton Distribution Function with high and 

low Bjorken x values (TBC as Ludovica mentioned 
during lunch yesterday)

• Measurement of EW mixing angle sin𝜃w, 
with the Z→e(central)e(forward)  

ATLAS-CONF-2018-037

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-037/fig_01b.png
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Cluster reconstruction 
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Cluster reconstruction 

In the central case … 
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How energy is reconstructed

https://www.desy.de/~schleper/lehre/Det_Dat/SS_2018/06_lecture
_calorimetry_EM.pdf 

Energy resolution = Spread between the 
True energy and the reconstructed energy 

https://www.desy.de/~schleper/lehre/Det_Dat/SS_2018/06_lecture_calorimetry_EM.pdf
https://www.desy.de/~schleper/lehre/Det_Dat/SS_2018/06_lecture_calorimetry_EM.pdf
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Energy resolution 

https://cds.cern.ch/record
/2651890/files/ATL-COM-PHY
S-2018-1720.pdf 

Energy resolution = Spread between the 
True energy and the reconstructed energy 

https://indico.cern.ch/event/780184/contr
ibutions/3252257/attachments/1770615/
2877462/2018-12-13_eGamma_calibratio
n_photonResolution_.pdf 

Relative resolution

https://cds.cern.ch/record/2651890/files/ATL-COM-PHYS-2018-1720.pdf
https://cds.cern.ch/record/2651890/files/ATL-COM-PHYS-2018-1720.pdf
https://cds.cern.ch/record/2651890/files/ATL-COM-PHYS-2018-1720.pdf
https://indico.cern.ch/event/780184/contributions/3252257/attachments/1770615/2877462/2018-12-13_eGamma_calibration_photonResolution_.pdf
https://indico.cern.ch/event/780184/contributions/3252257/attachments/1770615/2877462/2018-12-13_eGamma_calibration_photonResolution_.pdf
https://indico.cern.ch/event/780184/contributions/3252257/attachments/1770615/2877462/2018-12-13_eGamma_calibration_photonResolution_.pdf
https://indico.cern.ch/event/780184/contributions/3252257/attachments/1770615/2877462/2018-12-13_eGamma_calibration_photonResolution_.pdf
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How the pileup noise affects energy resolution ?

https://arxiv.org/pdf/1603.02934 

How the noise impact cluster formation ? Very fancy 
display of this here 

https://arxiv.org/pdf/1603.02934
https://cds.cern.ch/record/2866487/files/Boost23_SignalNoise_fig1-b.gif?subformat=icon-640
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How the pileup noise affects energy resolution ?
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How the pileup noise affects energy resolution ?

Large noise was simulated than real data



DESY. Page 12

How to quantify Pileup noise

Previous CC studies here

https://indico.cern.ch/event/658401/contributions/2683943/attachments/1506709/2348113/Beam_Pres.pdf
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Backup
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Calorimeter 


