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Cross section from simulation files
•Acceptance and bin migration corrections from simulation


     


•Scale counts to integrated luminosity of  = 10 fb-1 .


•Bin volumes  from Monte Carlo (account for cuts)


•Using same simulated events for analysis and corrections…
by definition will obtain the generated distributions


•Detector and reconstruction performance determines  
size of the corrections

Cacc =
Nrec(xgen, Q2

gen)
Ngen(xgen, Q2

gen)
Cbin =

Nrec(xrec, Q2
rec)

Nrec(xgen, Q2
gen)

L

ΔxBΔQ2

dσ
dxB dQ2

=
N

Cacc ⋅ Cbin ⋅ L ⋅ ΔxBΔQ2

σred = ( dσ
dxB dQ2 ) ⋅

Q4xB

2πα2Y+ℏ2c2

Y+ = 1 + (1 − y)2
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Currently implemented electron ID
• Start with all reconstructed particles with 

negative charge

• Select particles with 0.9 <  < 1.2


• Reconstructed  and 

• Truth track-cluster matching


• Take electron with largest 


• Reconstructed  and 

• Truth (hadron) PID


• Shortcomings:

• Still using truth information 


• Calculated values of  and  
not saved in output

E/p

E p

E − pz

E p

E/p E − pz
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• Evaluating performance

• How often does reconstruction-based 

electron ID select the correct particle? 
Are most failures due to no identified 
particles, or mis-identified particles? 


• What is the impact of eID on 
corrections and bin stability/purity?
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Details of the reconstruction and analysis

•Tag 24.06.0

•NC DIS events only!

•Electron track reconstruction only 
(focus on eID performance) 


•Repeat analysis twice using reconstruction-based 
electron ID (eID) and truth-based electron ID (true ID).

•Kinematic cuts:


•  > 4 GeV2.


•  > 10 GeV2.


•0.05 <  < 0.95

Q2

W2

y
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eID success/failure rates
•Percentage of luminosity-weighted events (no kinematic cuts)


•Success (eID identifies same reconstructed particle as true ID)

•Fail, no ID (eID fails to identify reconstructed particle)

•Fail, wrong ID (eID identifies different reconstructed particle than true ID)

Success Fail, no ID Fail, wrong ID

5x41 GeV 87.3% 9.9% 2.8%

10x100 GeV 91.5% 6.5% 2.0%

18x275 GeV 80.7% 16.0% 3.3%



5

eID success/failure rates
•Percentage of luminosity-weighted events (no kinematic cuts)


•Success (eID identifies same reconstructed particle as true ID)

•Fail, no ID (eID fails to identify reconstructed particle)

•Fail, wrong ID (eID identifies different reconstructed particle than true ID)

Success Fail, no ID Fail, wrong ID

5x41 GeV 87.3% 9.9% 2.8%

10x100 GeV 91.5% 6.5% 2.0%

18x275 GeV 80.7% 16.0% 3.3%

•Expect largest impact on acceptance

•To be done: examine dependence of success/failure rates 
on kinematic/electron variables
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Acceptance correction (10x100 GeV)

 > 4 GeV2

 > 10 GeV2


0.05 <  < 0.95

Q2

W2

y

ePIC 24.06.0

ep 10x100 GeV 

Pythia8 NC DIS

True ID eID

Cacc =
Nrec(xgen, Q2

gen)
Ngen(xgen, Q2

gen)
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Acceptance correction (18x275 GeV)

 > 4 GeV2
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True ID eID

Cacc =
Nrec(xgen, Q2

gen)
Ngen(xgen, Q2

gen)
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Acceptance correction (5x41 GeV)
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True ID eID

Cacc =
Nrec(xgen, Q2

gen)
Ngen(xgen, Q2

gen)
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Bin migration correction (10x100 GeV)

 > 4 GeV2
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Bin migration correction (18x275 GeV)
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Bin migration correction (18x275 GeV)
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Bin purity (10x100 GeV)

 > 4 GeV2

 > 10 GeV2


0.05 <  < 0.95

Q2

W2

y

ePIC 24.06.0

ep 10x100 GeV 

Pythia8 NC DIS

True ID eID

P =
Ngen+rec

Nrec



0.613 0.788 0.779 0.634 0.433 0.260 0.163 0.097

0.481 0.783 0.804 0.712 0.577 0.424 0.277 0.153
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0.696 0.833 0.758 0.676 0.646 0.598 0.512 0.314

0.746 0.880 0.834 0.735 0.687 0.649 0.589 0.438

0.684 0.877 0.902 0.863 0.811 0.770 0.708 0.505

0.700 0.871 0.895 0.870 0.836 0.795 0.728 0.461

0.618 0.855 0.879 0.866 0.829 0.780 0.678 0.207

0.647 0.890 0.896 0.873 0.838 0.761 0.354

0.688 0.855 0.867 0.849 0.788 0.444

0.699 0.844 0.834 0.815 0.534

0.732 0.852 0.846 0.557

0.625 0.890 0.594
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Bin purity
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0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0.732 0.740 0.698 0.593 0.435 0.262 0.164 0.098

0.720 0.777 0.744 0.681 0.581 0.428 0.279 0.155

0.728 0.802 0.771 0.729 0.656 0.542 0.393 0.221

0.721 0.825 0.781 0.751 0.697 0.614 0.486 0.297

0.738 0.835 0.799 0.772 0.731 0.666 0.571 0.379

0.805 0.827 0.792 0.779 0.742 0.694 0.614 0.407

0.905 0.817 0.734 0.752 0.726 0.681 0.596 0.375

0.922 0.879 0.716 0.676 0.663 0.609 0.520 0.318

0.917 0.944 0.846 0.739 0.700 0.652 0.591 0.439

0.902 0.948 0.926 0.885 0.832 0.781 0.719 0.510

0.810 0.928 0.927 0.897 0.857 0.808 0.736 0.463

0.670 0.868 0.906 0.879 0.840 0.786 0.685 0.208

0.715 0.880 0.910 0.883 0.844 0.767 0.356

0.705 0.842 0.869 0.861 0.796 0.444

0.725 0.843 0.817 0.820 0.529

0.721 0.862 0.826 0.459

0.642 0.885 0.632

Bin purity
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Bin purity (18x275 GeV)

 > 4 GeV2

 > 10 GeV2


0.05 <  < 0.95

Q2

W2

y

ePIC 24.06.0

ep 18x275 GeV 

Pythia8 NC DIS

True ID eID

P =
Ngen+rec

Nrec



0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0.487 0.784 0.812 0.761 0.729 0.694 0.636 0.416

0.527 0.816 0.791 0.724 0.697 0.669 0.617 0.388

0.583 0.858 0.828 0.716 0.686 0.671 0.630 0.443

0.654 0.898 0.903 0.827 0.793 0.797 0.784 0.586

0.691 0.923 0.942 0.921 0.902 0.880 0.839 0.499

0.722 0.925 0.947 0.938 0.924 0.907 0.736

0.721 0.919 0.945 0.942 0.933 0.813

0.697 0.889 0.933 0.946 0.873

0.725 0.892 0.922 0.877

0.810 0.903 0.850

0.868 0.929

0.862

Bin purity
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0.7

0.8

0.9

0.880 0.856 0.791 0.759 0.731 0.696 0.637 0.417

0.914 0.878 0.776 0.719 0.696 0.668 0.617 0.388

0.936 0.919 0.809 0.703 0.671 0.659 0.622 0.436

0.931 0.954 0.905 0.827 0.789 0.787 0.771 0.577

0.901 0.957 0.947 0.925 0.904 0.881 0.839 0.497

0.845 0.947 0.953 0.942 0.926 0.907 0.735

0.777 0.924 0.949 0.946 0.933 0.814

0.768 0.898 0.935 0.946 0.871

0.801 0.888 0.900 0.852

0.836 0.915 0.636

0.866 0.899

0.735

Bin purity
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Bin purity (5x41 GeV)

 > 4 GeV2

 > 10 GeV2


0.05 <  < 0.95

Q2

W2

y

ePIC 24.06.0

ep 5x41 GeV 

Pythia8 NC DIS

True ID eID

P =
Ngen+rec

Nrec
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0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0.630 0.656 0.695 0.725 0.654 0.553 0.411 0.155

0.714 0.737 0.589 0.547 0.533 0.528 0.433 0.170

0.764 0.837 0.822 0.726 0.558 0.443 0.383 0.224

0.794 0.829 0.820 0.789 0.736 0.665 0.540 0.211

0.871 0.819 0.766 0.748 0.705 0.634 0.505 0.169

0.904 0.880 0.768 0.683 0.624 0.546 0.419 0.173

0.916 0.934 0.884 0.788 0.701 0.620 0.522 0.298

0.894 0.943 0.931 0.895 0.846 0.781 0.664 0.312

0.860 0.932 0.932 0.905 0.863 0.803 0.638

0.802 0.906 0.925 0.897 0.853 0.738

0.703 0.854 0.908 0.884 0.794

0.657 0.759 0.824 0.783

0.626 0.672 0.630

0.672 0.578

0.752

Bin stability
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0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0.858 0.856 0.826 0.773 0.696 0.587 0.436 0.165

0.859 0.860 0.830 0.794 0.728 0.633 0.494 0.207

0.860 0.866 0.836 0.798 0.745 0.670 0.545 0.226

0.863 0.857 0.824 0.794 0.741 0.669 0.542 0.209

0.911 0.846 0.774 0.749 0.706 0.635 0.505 0.175

0.949 0.889 0.775 0.689 0.626 0.549 0.420 0.173

0.959 0.943 0.886 0.788 0.700 0.619 0.520 0.289

0.941 0.951 0.931 0.896 0.846 0.782 0.664 0.313

0.913 0.941 0.933 0.906 0.864 0.804 0.638

0.871 0.918 0.926 0.897 0.854 0.739

0.820 0.871 0.908 0.885 0.796

0.807 0.793 0.824 0.783

0.823 0.761 0.632

0.828 0.736

0.808

Bin stability
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Bin stability (10x100 GeV)

 > 4 GeV2

 > 10 GeV2


0.05 <  < 0.95

Q2

W2

y

ePIC 24.06.0

ep 10x100 GeV 

Pythia8 NC DIS

True ID eID

S =
Ngen+rec

Ngen



0.427 0.734 0.758 0.660 0.515 0.358 0.222 0.131

0.474 0.709 0.769 0.719 0.618 0.484 0.335 0.191

0.600 0.681 0.722 0.738 0.667 0.559 0.423 0.247

0.631 0.759 0.640 0.620 0.670 0.596 0.479 0.293

0.650 0.836 0.794 0.572 0.497 0.436 0.356 0.142

0.744 0.832 0.836 0.814 0.761 0.698 0.599 0.396

0.810 0.826 0.795 0.792 0.748 0.684 0.588 0.368

0.860 0.879 0.775 0.710 0.670 0.606 0.507 0.285

0.850 0.923 0.868 0.749 0.644 0.556 0.462 0.306

0.831 0.917 0.928 0.884 0.813 0.727 0.621 0.429

0.747 0.897 0.928 0.897 0.852 0.786 0.682 0.411

0.646 0.874 0.921 0.881 0.832 0.761 0.644 0.303

0.561 0.807 0.896 0.866 0.811 0.718 0.570

0.493 0.738 0.839 0.835 0.768 0.635

0.474 0.663 0.718 0.737 0.671

0.605 0.629 0.605 0.475

0.556 0.646 0.351
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Bin stability
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0.2
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0.5

0.6

0.7

0.8
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0.794 0.842 0.790 0.682 0.530 0.368 0.228 0.135

0.779 0.854 0.822 0.751 0.642 0.502 0.347 0.199

0.751 0.868 0.839 0.785 0.706 0.590 0.446 0.260

0.754 0.874 0.844 0.801 0.739 0.646 0.518 0.318

0.756 0.874 0.846 0.816 0.763 0.690 0.583 0.382

0.824 0.870 0.839 0.816 0.763 0.703 0.610 0.398

0.900 0.857 0.801 0.793 0.749 0.684 0.589 0.368

0.924 0.902 0.782 0.712 0.670 0.606 0.508 0.285

0.920 0.950 0.869 0.750 0.645 0.557 0.463 0.306

0.906 0.951 0.930 0.884 0.813 0.727 0.621 0.429

0.824 0.936 0.930 0.897 0.853 0.787 0.683 0.411

0.734 0.914 0.923 0.882 0.833 0.761 0.644 0.303

0.700 0.868 0.898 0.867 0.812 0.720 0.570

0.709 0.817 0.840 0.838 0.769 0.635

0.693 0.783 0.719 0.736 0.670

0.699 0.801 0.655 0.482

0.651 0.800 0.567

Bin stability
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Bin stability (18x275 GeV)

 > 4 GeV2

 > 10 GeV2


0.05 <  < 0.95

Q2

W2

y

ePIC 24.06.0

ep 18x275 GeV 

Pythia8 NC DIS

True ID eID

S =
Ngen+rec

Ngen



0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0.523 0.744 0.805 0.790 0.746 0.685 0.603 0.390

0.671 0.814 0.777 0.761 0.727 0.667 0.587 0.343

0.811 0.899 0.824 0.728 0.663 0.598 0.510 0.314

0.850 0.932 0.915 0.838 0.751 0.677 0.603 0.447

0.814 0.931 0.947 0.921 0.883 0.829 0.767 0.480

0.760 0.917 0.950 0.934 0.909 0.871 0.739

0.693 0.884 0.944 0.932 0.906 0.818

0.584 0.827 0.913 0.921 0.859

0.565 0.747 0.816 0.828

0.598 0.696 0.675

0.694 0.630

0.758

Bin stability

4−10 3−10 2−10 1−10 1
Bx

1

10

210

310

410)2
 (G

eV
2

Q

Bin stability

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0.878 0.880 0.845 0.815 0.770 0.706 0.620 0.400

0.924 0.894 0.827 0.779 0.732 0.670 0.590 0.344

0.938 0.930 0.849 0.756 0.680 0.609 0.516 0.318

0.932 0.958 0.918 0.840 0.754 0.681 0.606 0.448

0.899 0.958 0.949 0.922 0.884 0.830 0.768 0.480

0.857 0.947 0.952 0.935 0.910 0.871 0.739

0.788 0.922 0.946 0.932 0.906 0.818

0.761 0.883 0.914 0.921 0.860

0.779 0.829 0.819 0.829

0.791 0.834 0.688

0.787 0.824

0.758

Bin stability
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Bin stability (5x41 GeV)

 > 4 GeV2

 > 10 GeV2


0.05 <  < 0.95

Q2

W2

y

ePIC 24.06.0

ep 5x41 GeV 

Pythia8 NC DIS

True ID eID

S =
Ngen+rec

Ngen
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Reduced cross section (10x100 GeV)
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σred = ( dσ
dxB dQ2 ) ⋅

Q4xB

2πα2Y+ℏ2c2
Y+ = 1 + (1 − y)2

 > 4 GeV2

 > 10 GeV2


0.05 <  < 0.95

Q2

W2

y

ePIC 24.06.0

ep 10x100 GeV, 10 fb-1  

Pythia8 NC DIS
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Future/ongoing eID work
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Future/ongoing eID work

• Still working towards completely 
reconstruction-based electron ID

• Track-cluster matching  

(Aliaa Rafaat, AUC)

• Hadron PID

• Optimize existing eID cuts on  
 and E/p E − pz

• Develop further eID cuts on 
calorimeter shower shape 
(Andrew Hurley, UMass Amherst)

❖ EIC recon contains 
<calorimeter>_shapeParameters
➢ 0 - radius
➢ 1 - dispersion

■ Energy weighted 
radius

➢ 2 - theta width
➢ 3 - phi width
➢ 4 - x width
➢ 5 - y width
➢ 6 - z width

EICrecon/src/algorithms/calorimetry/CalorimeterCl
usterRecoCoG.cc
❖ Radius looks like the most 

promising for 𝜇/𝜋 separation

Lepton Endcap ECal

𝜋
𝜇
e

𝜋

e
𝜇

❖ Barrel ECal shows better 
e/𝜇 separation (compared 
to endcap)

❖ Some 𝜇/𝜋 separation

Barrel ECal

𝜇

e
𝜋

𝜋
e

𝜇
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Future/ongoing physics work

• Systematic studies

• Kinematic resolutions

• Energy calibration

• Pion contamination


• Double-spin asymmetries (Win Lin, SBU)

• Need eA events (not possible with Pythia8…?)


