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2What is available for the first 5 years:
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EIC Early Science Timeline 

RP and OMD 
will be installed



3 Double spectator taggingAn
1

https://wiki.bnl.gov/EPIC/index.php?title=FarForward#/media/File:Far_forward_May_2024.png
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Comparison of  extracted from 

inclusive (blue band) vs tagged 
(black square) measurements
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 5x41 GeV,    ℒ = 100 fb−1

https://doi.org/10.1016/j.physletb.2021.136726

https://doi.org/10.1016/j.physletb.2021.136726


4Extracting  : the traditional wayAn
1

g3He
1 (x, Q2) = Png̃n

1(x, Q2) + 2Ppg̃p
1(x, Q2)

Pn = 0.86 ± 0.02 Pp = − 0.028 ± 0.004

Doi: 10.2172/824895

Nuclear effect to be considered:


‣ Spin depolarization


‣ Blinding


‣ Fermi motion


‣ Off-shell effect


‣ Non-nucleonic degrees of freedom


‣ Nuclear shadowing and anti-shadowing 

https://dspace.mit.edu/handle/1721.1/29310
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Lower statistics

- 


- , 


- Data split evenly between  and 


- 


- 


- Bin  calculated from: Doi: 10.2172/824895


- , all ’s are taken from JAM22


- Statistical uncertainty only, correction not yet applied

A1(x, Q2) ≡
σ1/2 − σ3/2

σ1/2 + σ3/2
=
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D(1 + ηξ)
−

ηA⊥

d(1 + ηξ)

ℒ = 8.65 fb−1 Pe = Pn = 70 %
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 for early scienceA3He
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Kinematic cuts:





, 

0.01 ≤ y ≤ 0.95

Q2 ≥ 2 W2 ≥ 4

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


7 for early scienceAn
1

1 10 210 310 410
2)2 (GeV/c2Q

0

5

10

(x
)

10
 lo

g
×

 - 
3 

n 1A

x = 0.000515

x = 0.000815

x = 0.001292

x = 0.002048

x = 0.003246

x = 0.005145

x = 0.008155

x = 0.012925

x = 0.020484

x = 0.032465

x = 0.051453

x = 0.081548

x = 0.129245

x = 0.204839

x = 0.324648

x = 0.514532
x = 0.815479

 166 GeV×10 

Lower statistics

- 


- , 


- Data split evenly between  and 


- 


- Bin  calculated from: Doi: 10.2172/824895


- Statistical uncertainty only, correction not yet applied

A1(x, Q2) ≡
σ1/2 − σ3/2

σ1/2 + σ3/2
=

A∥

D(1 + ηξ)
−

ηA⊥

d(1 + ηξ)

ℒ = 8.65 fb−1 Pe = Pn = 70 %

A∥ A⊥

δA∥,⊥ =
1

NPePN

A1

Work
 in

 pr
og

res
s

Kinematic cuts:
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Q2 ≥ 2 W2 ≥ 4
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8Comparison

Calculation QA checklist:


- Error propagation 


- F2 for n, p, deuteron


- A1 for n, p, He3

* Bin is offset in x for visual clarity

- Comparison of  extracted from  (traditional) vs. 

extracted from double tagging

An
1 A3He

1



3−10 2−10
Bx

0.08−

0.07−

0.06−

0.05−

1A

2 2 GeV≈ 2Q n, double tagged n, traditional He3 p

2−10 1−10
Bx

0.07−

0.06−

0.05−

1A

2 13 GeV≈ 2Q n, double tagged n, traditional He3 p

1−10
Bx

0.1−

0.05−

0

1A
2 129 GeV≈ 2Q n, double tagged n, traditional He3 p

9Comparison * Bin is offset in x for visual clarity

Calculation QA checklist:


- Error propagation 


- F2 for n, p, deuteron


- A1 for n, p, He3

- Comparison of  extracted from  (traditional) vs. 

extracted from double tagging
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10Electron kinematic reconstruction

Q2 = 2E0Ee(1 + cos θe)

y = 1 −
Ee(1 − cos θe)
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11Electron kinematic reconstruction

‣ Use MC info to find 

reconstructed electrons


‣ BeAGLE does not include 

radiative effect


‣ Currently using “electron 

method” only
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12Spectator tagging




, 

0.01 < y < 0.95

Q2 ≥ 2 W2 ≥ 4

Cpur =
Ngen+tag(xgen, Q2

gen)
Ntag(xgen, Q2

gen)

- Track reconstruction is not ready for e3He events, so currently:


- Define proton track: at least one hit per plane per detector (either RP or OMD)


- If there are two proton tracks, then the event is tagged as  scattering.en
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, 

0.01 < y < 0.95

Q2 ≥ 2 W2 ≥ 4

Ceff =
Ntag(xgen, Q2

gen)
Ngen(xgen, Q2

gen)

- Overall uniform with bin efficiency ≳ 80 %
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, 

0.01 < y < 0.95

Q2 ≥ 2 W2 ≥ 4

Cpur =
Ngen+tag(xgen, Q2

gen)
Ntag(xgen, Q2

gen)

- Overall uniform with bin purity ≳ 90 %
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15Analysis procedure

e3He events (not polarized): 

10 x 110 GeV
0.01 ≤ y ≤ 0.95

Q2 > 2 GeV2

BeAGLE

eic-smear

Afterburner

epic simulation 

EICrecon

Analysis

100k events

200k events

200k events

‣ EPIC 25.03.1 simulation campaign 


‣ Later scaled to ℒ = 8.65 fb−1

‣ Electron identification and kinematic reconstruction was done outside of EICrecon


