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Performance and limitation of current method epl@
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_ e Promising initial results when considering PID -> low
options?

efficiency, but does increase purity at low p,
o Not ideal for cut based selection, but could prove
valuable when moving to likelihood-based approach
e Improvement hard to see for ECAL-HCAL energy ratio ->
test with other samples and as function of other variables 2
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https://indico.bnl.gov/event/33281/contributions/125871/attachments/70863/121441/ElectronFinding.pdf
https://indico.bnl.gov/event/31808/contributions/126719/attachments/71427/122438/eID%20update%20-%20Tracking%20Workfest%20(1).pdf

PID lookup table

Simulation campaign: 26.04.1
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Simulation campaign: 26.04.1

Le: Max Likelihood of being e-
e Rate of success is low if we only consider the first
prediction from PID LUT
e Calculate likelihood ratio from PID LUT accessed
through “Reconstructed Particle” list
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PID lookup table

Basic + E/P + E-Pz Basic + E/P + PID
Simulation campaign: 26.04.1 Simulation campaign: 26.04.1
0.846 24 ™ 0895 14
- b . 0841 0.840 22 - p . 0908 0.907
10° |— \Y Work in Progress 0824 0819 0813 A 10° — \Y Work in Progress 0901 0869 0848 -
= 0793 0850 0911 0.960 = 0873 0889 0934 0972 ;]
- 0811 0889 0955 0970 0.974 - 1.002 0930 0973 0974 0974
= ep +1p, 10x100 GeV 0965 0914 0958 0972 0975 0972 1:8 = ep +1p, 10x100 GeV 1471 0957 0973 0975 0975 0972 1
o - 0.01<y<0.95 0936 0932 0960 0973 0975 0975 0973 16 o - 0.01<y<0.95 1145 0968 0972 0975 0975 0975 0973
o | 0963 0911 0956 0968 0967 0964 0.964 0.960 14 % - 0958 0954 0967 0967 0964 0.964 0960
S 10% = Q?>2 GeV? 1023 0893 0933 0911 0882 0866 0836 0837 0804 S 107 = Q*>2 GeV? 0837 0900 0878 0866 0836 0838 0.804 0.8
8 = 2 2 1298 0844 0827 0829 0852 0870 0888 0.893 0.901 0.898 1.2 8 - 2 2 0820 0841 0865 0887 0893 0901 0.898
%’ - W*> 4 GeV 1513 0812 0863 0930 0943 0942 0944 0939 0939 0941 0935 1 g - W*>4 GeV 0922 0919 0929 0937 0938 0940 0935 0.6
- 1696 0846 0895 0925 0925 0925 0924 0929 0925 0827 0.925 - 0912 0811 0912 0912 0918 0919 0924 0924
0870 0880 0916 0916 0920 0927 0932 0935 0939 0936 10— 0935 0946 0952 0958 0963 0967 0.958
[201] 0878 0876 0920 0932 0930 0939 0836 0939 0940 0938 E 0946 0950 0944 0044 0044 0944 04
= 0922 0.893 0931 0933 0933 0933 0934 0935 0931 0.930 E 0935 0935 0936 0933 0.932
= 0973 0.889 0923 0928 0930 0928 0932 0.925 0.932 0.933 .. . 0918 0884 0937 0933 0931 0929 0928 0932 0926 0933 0.933
F 1251 0862 0913 0922 0923 0920 0920 0920 0917 0922 EfflClency 10888 0882 0929 0928 0925 0923 0919 0920 0921 0918 0923
1 1 1 1 1 1 | 1
107 102 107 107 102 107!
X X
i €©) WworkinP i € WorkinP
10° |— AV OrK In Progress 10° AN OorK In Progress
= ep + 1P, 10x100 GeV = ep +p, 10x100 GeV
o - 0.01<y<0.95 P I~ 0.01<y<0.95
3 Q@22 GeV? S Q222 GeV?
[} - (] -
S W22 4 GeV? 9 - W22 4 GeV?
ke] © -
10 10 =
:0.419
1 1
107° 1072 107! 1 107 1072 107! 1

N



PID lookup table
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Cluster ratio E/E+H eI’I@
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Simulation campaign: 26.04.1
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Tracker vs Calorimeter Energy Resolution ep@j

Resolution on E and p, and
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Proposed new cuts

“ReconstructedParticle
Collection”
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Isolated cluster:
EO/ZE6R<O.7 > 0.9
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Advertisement

The 17th edition of the "International Conference on Meson-Nucleon Physics and the Structure of the

Nucleon” (MENU 2026) is organized by the Center for Frontiers in Nuclear Physics and the Physics and

Astronomy Department of Stony Brook University. It will be held at the Charles B. Wang Center.

October 19th - 23rd, 2026
https://indico.cfnssbu.physics.sunysb.edu/event/668/overview
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Performance and limitation of current method
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Performance and limitations of snippets elD
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- for the scattered electron, this is calculated using MC info of the electron

PIC]

Current algorithm largely driven by
E/p and highest p, selection
o Requires efficient reconstruction
of tracks and ECAL clusters
o Also requires good resolution of
for tracks and clusters in order to
pass E/p cut
Limited in that:
o No E-H ratio
o No PID detector info
o No shower shape
Also use pure cut-based approach
-> aim to move to likelihood based
(and for ML methods something

like a BDT score)
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gen* _ for the mis-identified particle, this is calculated by assuming it is the scattered electron and using its MC momentum



Impact of backgrounds
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Shown: changes in purity when low Q?

events and beam background are
added to DIS signal sample

Impact mostly in the high y, low x region

Corresponds to low energy electrons ->
PID detectors may help here
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- for the scattered electron, this is calculated using MC info of the electron
en* _ for the mis-identified particle, this is calculated by assuming it is the scattered electron and using its MC momentum
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