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2Inclusive electron reconstruction

p2
t,h = (∑

h

px,h)2 + (∑
h

py,h)2 δh = ∑
h

Eh − pz,h

Current available reconstruction in EICRecon

‣ Electron Finder Library 


‣ MC info to pair track and cluster


‣ TruthID (associate hit to MC) for eID


‣ Assume first MC outgoing electron is 

the scattering electron

https://indico.bnl.gov/event/27434/contributions/105278/attachments/60946/104704/electron_finder_2025April1.pdf
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Eh − pz,h

Current available reconstruction in EICRecon

3Inclusive electron reconstruction

‣ Uses only scattered electron info


‣ Assume beam energy 


‣ Problem: Electron radiative effect
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Current available reconstruction in EICRecon

4Inclusive electron reconstruction

‣ Uses only HFS particles information


‣ Many particles, some with worse 
reconstruction resolution


‣ Only available method for CC DIS
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Current available reconstruction in EICRecon

5Inclusive electron reconstruction

‣ No use of scattered electron energy


‣ Errors of HFS energy are largely 
canceled out


‣ Good when energy resolution is poor
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Current available reconstruction in EICRecon

6Inclusive electron reconstruction

‣ No use of electron beam energy


‣ More resistant to initial state radiation
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Current available reconstruction in EICRecon

7Inclusive electron reconstruction

‣ A mix of electron and sigma method
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8Energy and Track Resolution 
* EPIC 24.05.0 Sim. ep 18x278 GeV

* EPIC 25.05.0 Sim. eHe3 10x166 GeV



9Energy from tracks vs from clusters (ep)

1− 0.5− 0 0.5 1
true

)/Eetrue-Ee
reco

(Ee
0

5000

10000

15000

20000

C
ou

nt
s

Track

Calorimeter

2)2 10 (GeV/c≤ 2Q

1− 0.5− 0 0.5 1
true

)/Eetrue-Ee
reco

(Ee
0

10000

20000

C
ou

nt
s

Track

Calorimeter

2)2 100 (GeV/c≤ 2 < Q2)210 (GeV/c

1− 0.5− 0 0.5 1
true

)/Eetrue-Ee
reco

(Ee
0

2000

4000

6000

8000

C
ou

nt
s

Track

Calorimeter

2)2 1000 (GeV/c≤ 2 < Q2)2100 (GeV/c

1− 0.5− 0 0.5 1
true

)/Eetrue-Ee
reco

(Ee
0

1000

2000

3000

4000

C
ou

nt
s

Track

Calorimeter

2)2 > 1000 (GeV/c2Q

0.01− 0.005− 0 0.005 0.01
true

)/etrue-e
reco

(e
0

5000

10000

15000

C
ou

nt
s

e
φ

eθ

2)2 10 (GeV/c≤ 2Q

0.01− 0.005− 0 0.005 0.01
true

)/etrue-e
reco

(e
0

5000

10000

15000

20000

C
ou

nt
s

e
φ

eθ

2)2 100 (GeV/c≤ 2 < Q2)210 (GeV/c

0.01− 0.005− 0 0.005 0.01
true

)/etrue-e
reco

(e
0

5000

10000

C
ou

nt
s

e
φ

eθ

2)2 1000 (GeV/c≤ 2 < Q2)2100 (GeV/c

0.01− 0.005− 0 0.005 0.01
true

)/etrue-e
reco

(e
0

2000

4000

6000

C
ou

nt
s

e
φ

eθ

2)2 > 1000 (GeV/c2Q

* EPIC 24.03.1 Sim. ep 18x278 GeV



10Energy from tracks vs from clusters (en)
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* EPIC 25.05.0 Sim. eHe3 10x166 GeV



11HFS reconstruction * EPIC 24.05.0 Sim. ep 18x278 GeV

1− 0.5− 0 0.5 1
t, true

)/p
t, true

-p
t, reco

(p
0

100

200

300

400
310×

C
ou

nt
s

1− 0.5− 0 0.5 1
z, true

)/p
z, true

-p
z, reco

(p
0

100

200

300

310×

C
ou

nt
s

1− 0.5− 0 0.5 1
true

)/Etrue-E
reco

(E
0

100

200

300

310×

C
ou

nt
s

0 50 100 150
mcθ

1−

0.5−

0

0.5

1

t, 
tru

e
)/p

t, 
tru

e
-p

t, 
re

co
(p

1

10

210

310

410

0 50 100 150
mcθ

1−

0.5−

0

0.5

1

t, 
tru

e
)/p

t, 
tru

e
-p

t, 
re

co
(p

1

10

210

310

410

0 50 100 150
mcθ

1−

0.5−

0

0.5

1

tru
e

)/E
tru

e
-E

re
co

(E

1

10

210

310

410



12Electron Reconstruction (Truth ID)
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* EPIC 24.03.1 Sim. ep 18x278 GeV



13Apply QA cuts * EPIC 24.05.0 Sim. ep 18x278 GeV
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14Electron Reconstruction (Truth ID) - after cuts
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* EPIC 24.05.0 Sim. ep 18x278 GeV
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15Select eRecon method
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16Select eRecon method * EPIC 24.05.0 Sim. ep 18x278 GeV

0.4− 0.2− 0 0.2 0.4

true
2)/Qtrue

2-Q
reco
2(Q

0

1000

2000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤ 0.035, x ≤0.01 < y 

0.4− 0.2− 0 0.2 0.4

true
2)/Qtrue

2-Q
reco
2(Q

0

2000

4000

6000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤ 0.2, x ≤0.035 < y 

0.4− 0.2− 0 0.2 0.4

true
2)/Qtrue

2-Q
reco
2(Q

0

2000

4000

6000

8000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤0.2 < y < 0.95, x 

0.4− 0.2− 0 0.2 0.4

true
2)/Qtrue

2-Q
reco
2(Q

0

5000

10000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.035, x > 0.025≤0.01 < y 

0.4− 0.2− 0 0.2 0.4

true
2)/Qtrue

2-Q
reco
2(Q

0

5000

10000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.2, x > 0.025≤0.035 < y 

0.4− 0.2− 0 0.2 0.4

true
2)/Qtrue

2-Q
reco
2(Q

0

2000

4000

6000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

0.2 < y < 0.95, x > 0.025

0.4− 0.2− 0 0.2 0.4

true
)/xtrue-x

reco
(x

0

50

100

150

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤ 0.035, x ≤0.01 < y 

0.4− 0.2− 0 0.2 0.4

true
)/xtrue-x

reco
(x

0

200

400

600

800

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤ 0.2, x ≤0.035 < y 

0.4− 0.2− 0 0.2 0.4

true
)/xtrue-x

reco
(x

0

1000

2000

3000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤0.2 < y < 0.95, x 

0.4− 0.2− 0 0.2 0.4

true
)/xtrue-x

reco
(x

0

100

200

300

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.035, x > 0.025≤0.01 < y 

0.4− 0.2− 0 0.2 0.4

true
)/xtrue-x

reco
(x

0

500

1000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.2, x > 0.025≤0.035 < y 

0.4− 0.2− 0 0.2 0.4

true
)/xtrue-x

reco
(x

0

1000

2000

3000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

0.2 < y < 0.95, x > 0.025

0.4− 0.2− 0 0.2 0.4

true
)/y

true
-y

reco
(y

0

50

100

150

200

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤ 0.035, x ≤0.01 < y 

0.4− 0.2− 0 0.2 0.4

true
)/y

true
-y

reco
(y

0

500

1000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤ 0.2, x ≤0.035 < y 

0.4− 0.2− 0 0.2 0.4

true
)/y

true
-y

reco
(y

0

2000

4000

6000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤0.2 < y < 0.95, x 

0.4− 0.2− 0 0.2 0.4

true
)/y

true
-y

reco
(y

0

100

200

300

400

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.035, x > 0.025≤0.01 < y 

0.4− 0.2− 0 0.2 0.4

true
)/y

true
-y

reco
(y

0

500

1000

1500

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.2, x > 0.025≤0.035 < y 

0.4− 0.2− 0 0.2 0.4

true
)/y

true
-y

reco
(y

0

2000

4000

6000

8000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

0.2 < y < 0.95, x > 0.025



17Select eRecon method * EPIC 24.05.0 Sim. ep 18x278 GeV

0.4− 0.2− 0 0.2 0.4

true
2)/Qtrue

2-Q
reco
2(Q

0

1000

2000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤ 0.035, x ≤0.01 < y 

0.4− 0.2− 0 0.2 0.4

true
2)/Qtrue

2-Q
reco
2(Q

0

2000

4000

6000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤ 0.2, x ≤0.035 < y 

0.4− 0.2− 0 0.2 0.4

true
2)/Qtrue

2-Q
reco
2(Q

0

2000

4000

6000

8000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤0.2 < y < 0.95, x 

0.4− 0.2− 0 0.2 0.4

true
2)/Qtrue

2-Q
reco
2(Q

0

5000

10000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.035, x > 0.025≤0.01 < y 

0.4− 0.2− 0 0.2 0.4

true
2)/Qtrue

2-Q
reco
2(Q

0

5000

10000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.2, x > 0.025≤0.035 < y 

0.4− 0.2− 0 0.2 0.4

true
2)/Qtrue

2-Q
reco
2(Q

0

2000

4000

6000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

0.2 < y < 0.95, x > 0.025

0.4− 0.2− 0 0.2 0.4

true
)/xtrue-x

reco
(x

0

50

100

150

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤ 0.035, x ≤0.01 < y 

0.4− 0.2− 0 0.2 0.4

true
)/xtrue-x

reco
(x

0

200

400

600

800

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤ 0.2, x ≤0.035 < y 

0.4− 0.2− 0 0.2 0.4

true
)/xtrue-x

reco
(x

0

1000

2000

3000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤0.2 < y < 0.95, x 

0.4− 0.2− 0 0.2 0.4

true
)/xtrue-x

reco
(x

0

100

200

300

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.035, x > 0.025≤0.01 < y 

0.4− 0.2− 0 0.2 0.4

true
)/xtrue-x

reco
(x

0

500

1000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.2, x > 0.025≤0.035 < y 

0.4− 0.2− 0 0.2 0.4

true
)/xtrue-x

reco
(x

0

1000

2000

3000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

0.2 < y < 0.95, x > 0.025

0.4− 0.2− 0 0.2 0.4

true
)/y

true
-y

reco
(y

0

50

100

150

200

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤ 0.035, x ≤0.01 < y 

0.4− 0.2− 0 0.2 0.4

true
)/y

true
-y

reco
(y

0

500

1000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤ 0.2, x ≤0.035 < y 

0.4− 0.2− 0 0.2 0.4

true
)/y

true
-y

reco
(y

0

2000

4000

6000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.025≤0.2 < y < 0.95, x 

0.4− 0.2− 0 0.2 0.4

true
)/y

true
-y

reco
(y

0

100

200

300

400

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.035, x > 0.025≤0.01 < y 

0.4− 0.2− 0 0.2 0.4

true
)/y

true
-y

reco
(y

0

500

1000

1500

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

 0.2, x > 0.025≤0.035 < y 

0.4− 0.2− 0 0.2 0.4

true
)/y

true
-y

reco
(y

0

2000

4000

6000

8000

C
ou

nt
s

E_Method

JB_Method

DA_Method

Sig_Method

ESig_Method

0.2 < y < 0.95, x > 0.025



0.883 0.841 0.769 0.726 0.635 0.536 0.391 0.286 0.207 0.096 0.083

0.625 0.898 0.872 0.744 0.753 0.69 0.565 0.446 0.238 0.193 0.111 0.073

0.714 0.862 0.858 0.809 0.797 0.664 0.58 0.445 0.361 0.186 0.138 0.147

0.667 0.8 0.832 0.784 0.783 0.776 0.571 0.492 0.272 0.182 0.15

0.636 0.808 0.843 0.834 0.81 0.739 0.645 0.507 0.347 0.203 0.109 0.105

0.5 0.79 0.786 0.828 0.795 0.715 0.634 0.477 0.332 0.182 0.104 0.095

0.692 0.732 0.74 0.716 0.657 0.625 0.503 0.44 0.343 0.216 0.16 0.061

0.143 0.738 0.826 0.698 0.612 0.495 0.403 0.311 0.172 0.157 0.128

0.375 0.66 0.771 0.767 0.618 0.523 0.385 0.245 0.128 0.137 0.133

0.64 0.809 0.73 0.688 0.665 0.621 0.521 0.369 0.241 0.18 0.116

0.607 0.871 0.866 0.692 0.612 0.544 0.425 0.317 0.203 0.094 0.136

0.824 0.821 0.891 0.837 0.713 0.616 0.458 0.273 0.2 0.111

0.8 0.878 0.843 0.845 0.735 0.634 0.402 0.446 0.125

0.4 0.868 0.821 0.791 0.732 0.7 0.524 0.333

0.588 0.851 0.859 0.804 0.731 0.621 0.66

0.65 0.754 0.832 0.796 0.693 0.615

0.793 0.761 0.728 0.764 0.625

0.455 0.802 0.674 0.4

0.5 0.682 1

0.5

4−10 3−10 2−10 1−10 1
x

1

10

210

310

410

2 )2
 (G

eV
/c

2
Q

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

18Select eRecon method * EPIC 24.05.0 Sim. ep 18x278 GeV




, 

0.01 < y < 0.95

Q2 ≥ 2 W2 ≥ 4

Cacc =
Nrec. in correct bin

Ngen(xgen, Q2
gen)

Recon. Method Lookup Table
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Priority: preTDREarly Science

Physics analysis: 

Software development: 

Systematic & background: 

NC DIS cross section

CC DIS cross section

F2, FL, F3 ..

NPDFs

Pion contamination Electron ID sys. Radiative corrections etc ..

Electron finder  
/ ML recon Electron identification Bench mark plots

A1, g1

New event generator etc ..


