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2Motivation and Method
Spin composition:





Quark-Parton Model:
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5Analysis procedure

BeAGLE

eic-smear

Afterburner

epic simulation 

EICrecon

Analysis

Pythia8

3−10 2−10 1−10 1
x

1

10

210

310

2 )2
 (G

eV
/c

2
Q

1

10

210

310

410

510

610

710

810

3−10 2−10 1−10 1
x

1

10

210

310

2 )2
 (G

eV
/c

2
Q

1

10

210

310

10 × 166 GeV/A
0.01 < y < 0.95

Q2 > 2 GeV2

100k events

200k events

200k events

ℒ = 8.65 fb−1 × 3

generated events scaled to planned luminosity 

e3He e3He

Example of event scaling

‣ Current event generator used are for non-polarized DIS 

‣ Estimate statistical uncertainty with δA∥,⊥ =
1

NPePN



6Parameterization for A1

‣ Parameterization at 


‣ Data points are at various  with majority

Q2 = 2.88 GeV2

Q2 < 5 GeV2

‣  and  calculated from: Doi: 10.2172/824895


‣                     

Ap
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2

F3He
2

An
1 + 2Pp

Fp
2

F3He
2

Ap
1 Pp = − 0.028 ± 0.004 Pn = 0.86 ± 0.02

‣ all ’s are taken from JAM22F2

https://dspace.mit.edu/handle/1721.1/29310
https://github.com/QCDHUB/JAM22
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‣ 


‣ 


‣ , 


‣ Data split evenly between  and 


‣ Statistical uncertainty only, correction not yet applied
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* EPIC 24.06.0 Sim.

0.01 ≤ y ≤ 0.95

Q2 ≥ 2 W2 ≥ 4

Existing data
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* EPIC 24.06.0 Sim.

0.01 ≤ y ≤ 0.95
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EIC Early Science
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‣ , 


‣ Data split evenly between  and 
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9 from  DIS: An
1 e3He

‣ Can be extracted from 


‣  Or directly measured double spectator tagging:
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0.01 < y < 0.95

Q2 ≥ 2 W2 ≥ 4

https://wiki.bnl.gov/EPIC/index.php?title=FarForward#/media/File:Far_forward_May_2024.png
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1 e3He
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14 and gp
1 gn

1

-   with  calculated from JAM22


- Statistical uncertainties only

A1 ≈ g1/F1 F1
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What’s new?



17Inclusive 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


18Electron Reconstruction (Truth ID)
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19Energy from tracks vs from clusters (ep)
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20Energy from tracks vs from clusters (en)
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24Electron Reconstruction (Truth ID) - after cuts
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Abstract

The spin structure function g1 is important for understanding the
quark spin contribution to the overall spin of nucleons, which has
been a long standing puzzle in nuclear physics. In addition, it is
important for testing the Bjorken sum and can provide a unique way
of obtaining the strong coupling constant. g1 can be measured via
the longitudinal and transverse double spin asymmetry in polarized
deep inelastic scattering. At the EPIC detector of the future Electron
Ion Collider, experiments are planned to obtain high precision g1p
and g1n for a large kinematic region from ep DIS and eHe3 DIS. In
this presentation, the methods of measuring g1p and g1n at EPIC
will be discussed. Projected kinematic coverage and measurement
uncertainties will be given.
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Next step? 

- Refine electron kinematic reconstruction


- Weight data for polarized DIS?





https://doi.org/10.1016/j.nima.2023.168563


- Systematic?


- Radiative correction?


- More observables?

1 + λD(y)
Δ ⊗ Dq,g→h

Fh
UU

https://doi.org/10.1016/j.nima.2023.168563

https://doi.org/10.1016/j.nima.2023.168563
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Next step? 

- Refine electron kinematic reconstruction


- Weight data for polarized DIS?





https://doi.org/10.1016/j.nima.2023.168563


- Systematic?


- Radiative correction?


- More observables?

1 + λD(y)
Δ ⊗ Dq,g→h

Fh
UU

https://doi.org/10.1016/j.nima.2023.168563

Thank you!

https://doi.org/10.1016/j.nima.2023.168563
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