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DNN vs current ID

Current recommended ID (LH)

e Built of one dimensional PDFs for several
variables
e PDFs data driven
o Signal enriched in prompt electrons
o Background enriched in hadronic
background
e Likelihood of being signal or bkg given by
product
o Correlations not taken into account
e Final discriminant:
d= —=
s+Lp

Newly developed DNN (link)

Uses (almost) same high level features as
input

Training in MC

Simple DNN with just dense layers
Multinomial classification with total of six
classes

Final discriminant:

FsigPsigt(1=fsig)Pcr

d_

EXG{PC,HF,LFEQ,LFH} fxpx



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-022/

Comparison with LH

e DNN tuned to same signal efficiency as LH in
bins of (ET, |etal)

e Increase in rejection on MC sample over
whole phase space

e Up to 5.5 times higher rejection

e Improvement smaller for tighter working
points (lower signal efficiency)

e Values with ET <17 GeV biased wrt data due

to filter requirement of MC sample
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Summary

e Developed new electron identification algorithm based on a simple DNN
e Greatincrease in rejection over current ID method
e DNN performs multiclassification

o Greater flexibility in defining the discriminant

o Potential to use DNN in more areas than just simple electron identification



