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Summary of FWD electrons 
performance in Run2 

ZAi analysis

Ludovica Aperio Bella



Forward electrons 

L. Aperio Bella   2

• lower granularity in η:φ 



Forward electron identification 
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data 18 tight Eff

Forward electrons are reconstructed using a topological 
clustering algorithm, and identified using a likelihood-
based discriminant. Tuned with 2015 and 2016 data  

• LH tune NOT officially available in ATHENA release 
• FudgeFactor applied on MC to have reasonable 

efficiencies

Lukas talk 

https://indico.cern.ch/event/1407294/contributions/5914918/attachments/2844928/4973949/Bayer_fwdSFs.pdf


small remark about truth matching

• Truth Matching algorithm need to be apply at analysis level and consistency on all the 
performance steps. 
• in signal MC we consider reconstructed fwd-El that are also truth matched. 
• the non-truth matched fwd-El are rejected and consider in the bkg estimate.
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Lukas slides TM 

as true fwd-el

no-truth matching 
applying while 

calibrating fwd-El

https://indico.cern.ch/event/1471794/contributions/6196895/attachments/2959004/5203926/truthmatching20241101.pdf


Calibration
• Run2 FWD-Electron strategy follows closely 8TeV one (here) with some improvements :
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• Alignement corrections 

• MVA:Correcting the raw energy of individual electrons.  

• Uniformity correction: Harmonising the energy response of the calorimeter cells.  

• INSITU: Matching the mass spectrum of the Z boson in data and Monte Carlo.

(more info Craig Talk)

https://cds.cern.ch/record/2771945
https://indico.cern.ch/event/1245976/contributions/5284635/attachments/2610575/4513453/FwdElCalib_egammaWkshp_CraigWells.pdf


MVA
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crucial role of shower shape correction  

In MC MVA greatly improve linearity and 
resolution of FWD electron ~40%



Post MVA mee
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(more info Craig Talk)

MC much more optimistic then 
data because of missing pileup 

noise 

FWDElRun3 

https://indico.cern.ch/event/1245976/contributions/5284635/attachments/2610575/4513453/FwdElCalib_egammaWkshp_CraigWells.pdf
https://indico.cern.ch/event/1458398/contributions/6140031/attachments/2930361/5145692/forwardElec.pdf


Non - uniformity correction
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(more info Craig Talk)

• Large modulation vs φ seen in EMECs (partially 
correct by MVA) 

• especially pronounced in η bin known to have 
large unknown material effects 

• Derive energy scale corrections based on 
fitted mean  

• Inter-calibrate data-data and MC-MC such 
that energy scale is uniform vs φ in each η 
bin

https://indico.cern.ch/event/1245976/contributions/5284635/attachments/2610575/4513453/FwdElCalib_egammaWkshp_CraigWells.pdf


In situ energy calibration 
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•

(more info Craig Talk)

https://indico.cern.ch/event/1245976/contributions/5284635/attachments/2610575/4513453/FwdElCalib_egammaWkshp_CraigWells.pdf


In situ energy calibration 
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■ Forward electron calibration is by far the 
leading systematic.

several DSCB Fit parameters 
unconstrained by the fit resulting in 

very big variation



enlarging sin2tw extraction above 125GEV ?
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We can do better 
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from here 

We could improve simply the in situ model by fixing some of the 
parameter in the FIT ! —> the second dominant sys in the calibration 
procedure is coming for changing for CB to DSCB model only few % 

impact in the Xsection

https://indico.cern.ch/event/1456683/contributions/6132034/attachments/2926964/5138370/ZAiRoundtable_Craig_1309.pdf
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BACKUP
Craig Freiburg: https://indico.cern.ch/event/1327610/
contributions/5587221/attachments/2731511/4748676/
Freiburg23_Craig.pdf 
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https://indico.cern.ch/event/1327610/contributions/5587221/attachments/2731511/4748676/Freiburg23_Craig.pdf
https://indico.cern.ch/event/1327610/contributions/5587221/attachments/2731511/4748676/Freiburg23_Craig.pdf
https://indico.cern.ch/event/1327610/contributions/5587221/attachments/2731511/4748676/Freiburg23_Craig.pdf


Not negligible MJ
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#signal events

#bkg events

- 2018 
- 2017 
- 2015-16

in calibration chain 
mll[66 - 150]GeV



as a reminder very complicated fwd electron calibration/
correction @8TeV
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8TeV strategy described here( CDS  ) 

https://indico.cern.ch/event/1003893/contributions/4215705/attachments/2183628/3689153/armbruster.pdf
https://cds.cern.ch/record/2771945/files/ATL-COM-PHYS-2021-375.pdf


changes wrt 8TeV
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summary of Run1 fwd electron performances for Ai analyis  

we expect MVA to help with: 
(d)dependence of calibration on Shower 

shape  
(f) non uniformity  
(g)more gaussian tail on the energy response 
(h)general energy scale linearity 

https://indico.cern.ch/event/1003893/contributions/4215705/attachments/2183628/3689153/armbruster.pdf


changes wrt 8TeV
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summary of Run1 fwd electron performances for Ai analyis  

New model for In-situ calibration 
(g) double sided CRistalBall choose as 
nominal model because better handle on the 
low-high energy tails

https://indico.cern.ch/event/1003893/contributions/4215705/attachments/2183628/3689153/armbruster.pdf


changes wrt 8TeV
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summary of Run1 fwd electron performances for Ai analyis  

New SF  
(e)completely re-derived on top of FWD LH 
ID  

https://indico.cern.ch/event/1003893/contributions/4215705/attachments/2183628/3689153/armbruster.pdf


Fudging
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LAB 20



LH ID for FWD electron
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Lukas talk 

https://indico.cern.ch/event/1407294/contributions/5914918/attachments/2844928/4973949/Bayer_fwdSFs.pdf


FWD electron performance data15-16
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Public plot 2019 

https://cds.cern.ch/record/2681133/files/ATL-COM-PHYS-2019-840.pdf


some references
• InsituCalib sumamry (June2022)  

• Julian Inter-claibration :Dec2019 JAn2020  
January2020 ;Run1 - Run2 diff  ; Marc2020 ; Apr2020 ;  
May2020 —> BCID correction not needed. 

• Alignemet: alignement from Julian ; simulation Meeting  ; 
alignemenet 2  

• Quality cut: QT 13TeV Manuell offman Nov2020 ; 
Dec2020 
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https://indico.cern.ch/event/1138430/contributions/4776503/attachments/2464721/4226380/CF_Insitu_Update_1706.pdf
https://indico.cern.ch/event/871599/contributions/3675918/attachments/1962679/3262799/PreCalibrationStudies20191216.pdf
https://indico.cern.ch/event/881325/contributions/3712951/attachments/1972154/3281211/PreCalibrationStudies20200120.pdf
https://indico.cern.ch/event/883739/contributions/3723959/attachments/1976071/3289187/InterCalibrationStudies20200127.pdf
https://indico.cern.ch/event/887703/contributions/3743163/attachments/1984693/3306592/2020-02-10_InterCalibrationStudies.pdf
https://indico.cern.ch/event/898660/contributions/3788244/attachments/2007703/3353624/2020-03-23_ForwardElectrons.pdf
https://indico.cern.ch/event/911067/contributions/3832269/attachments/2027428/3392170/2020-04-27_AiUpdates.pdf
https://indico.cern.ch/event/911069/contributions/3832279/attachments/2036100/3409144/2020-05-11_AiUpdates.pdf
https://indico.cern.ch/event/950963/contributions/3994909/attachments/2098017/3526659/2020-09-07_AiUpdates.pdf
https://indico.cern.ch/event/954594/contributions/4010984/attachments/2099476/3535813/2020-09-15_FCAL_Alignment.pdf
https://indico.cern.ch/event/950965/contributions/3994919/attachments/2106082/3541958/2020-09-21_AiUpdate.pdf
https://indico.cern.ch/event/960246/contributions/4039125/attachments/2125691/3578835/201019_eeCF_ExtraQualityCuts_mh.pdf
https://indico.cern.ch/event/960250/contributions/4039145/attachments/2143975/3613218/201116_eeCF_ExtraQualityCuts_mh.pdf
https://indico.cern.ch/event/980559/contributions/4130551/subcontributions/321769/attachments/2152887/3630484/201120_update_mh.pdf


Definition of crack region
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The transition region between the two calorimeters 
(3.16 < |η| < 3.35) is excluded from the study. 

shell remove 
also this bin



Crack definition
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I think the 3.16 is used to match the sudden increase of the material 
the real transition starts at 3.1 but the material start to increase after 

the 3.16 +1cell ~

The sudden increase of material at |η| ≈ 3.2, corresponding to the transition between the endcap 
calorimeters and the forward calorimeter, is mostly due to the cryostat that acts also as a support 

structure. (https://arxiv.org/pdf/1404.2240.pdf)



Dead material in Run3
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follow up of the phi mod choosen for the training 
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For comparison, the FCAL granularity is approximately ∆η×∆φ = 0.15×0.15(0.3×0.3) at η = 3.5(4.5).

https://arxiv.org/pdf/1603.02934.pdf 

https://arxiv.org/pdf/1603.02934.pdf
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simplified geometry ATLAS calorimeter


