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ePIC detector overview 

Cutaway view of ePIC detector 
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Approx 10 m long cylindrical barrel  
detector (additionaly extends +-45 
m on either direction)


Uses cutting edge technologies to 
detect the particles from Collisions 
between high energy electrons  and 
protons (or heavy ions)


Nearly hermetic, reconstruct 
scattered electron, hadronic final 
states, Jets and missing 
momentum over wider angular 
range


Provides wide-acceptance 
tracking, timing, calorimetry and 
Particle-Identification

Source : https://www.bnl.gov/eic/epic.php

https://www.bnl.gov/eic/epic.php


DIS Processes and Kinematics
ℓ(k) + N(p, S) → ℓ′￼(k′￼) + X

q = k − k′￼

Q2 = − q2,

x =
Q2

2p ⋅ q
y =

p ⋅ q
p ⋅ k

W2 = (p + q)2 = m2
N + Q2 ( 1

x
− 1)

e− + ⃗p → νe + X [for Charged Current]

3



Outline

• DJANGOH 5000 events and 9x275 beam energy setting


• Hadronic final state reconstruction 


• Reconstruction efficiencies


• Different beam energy settings and uncertainties



Calculations involved  

Nexp = (σ+
bin + σ−

bin)ℒint

δAraw =
1

PePp Nexp

Araw(x, Q2) =
σ+(x, Q2) − σ−(x, Q2)
σ+(x, Q2) + σ−(x, Q2)

σ±
bin = N±

bin

σ±
gen

N±
gen

σ+
gen = 33.021 pb, σ−

gen = 12.906 pb

N+
gen = N−

gen = 5000

δAraw(x, Q2) =
1

0.49 [σ+
bin(x, Q2) + σ−

bin(x, Q2)] ℒint
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Araw(x, Q2) =
N+

bin
33.021
5000 − N−

bin
12.906
5000

N+
bin

33.021
5000 + N−

bin
12.906
5000

10 fb−1 = 104 pb−1, 100 fb−1 = 105 pb−1

Integrated Luminosities 18x275 (1000)


pPlus = 58.6 pb


pMinus=25.1 pb

[9x275]

xJB =
Q2

JB

s yJB

Q2
JB =

p 2
T,h

1 − yJB

yJB =
∑h (Eh − pz,h)

2Ee

s = 4(9)(275) = 9900 GeV2



JB Kinematics (DIS cut pass)
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JB Kinematics (DIS cut pass)
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Jacquet-Blondel reco vs truth (correlations)
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Reconstruction Validation 
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Pmiss = Pinit − Pdet

pmiss
T = (pmiss

x )2 + (pmiss
y )

2 pmiss
T ≈ ptruth

T,ν

Q2
JB =

p2
T,h

1 − yJB



Transverse Missing Momentum distributions
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Missing Transverse momentum vs Truth Transverse momentum



Missing Energy vs Truth (Energy, neutrino)



Missing Transverse momentum vs Q (JB)2
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Hadronic sum vs y(JB)
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Validation of hadronic sum JB reconstruction 

Σh(Eh − pz,h)reco − Σh(Eh − pz,h)truth

Σh(Eh − pz,h)truth
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Comparing JB hadronic sum, y(JB) at two beam 
energy settings 
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(Reconstructed - Truth ) hadronic sum
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Reconstruction Efficiency by particle type 
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18x275 9x275



Reconstruction Efficiency vs (truth)η
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18x275 9x275



Reconstruction Efficiency vs (truth)θ
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18x275 9x275
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Uncertainties on Asymmetry before  projection
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Projected Uncertainties 

central bins: 
δAraw ~ few 
percent to 
<10%


edge bins: 
worse, 
sometimes 
>10–40%
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Projected Uncertainties 

many central 
bins: δAraw ~ 
sub-percent to 
few percent


edge bins: still 
limited



Luminosity independet ratio 
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δA9

δA18
=

1/(PePp σ9ℒ)

1/(PePp σ18ℒ)

δA9

δA18
=

σ18x275

σ9x275



Measured Asymmetries
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Reconstructed (x-Q )JB cross-section coverage 2
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Beam Energy (5x41), minQ2(100)
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σacc = Npass
σgen

Ngen

σ+
acc = N+

pass
σ+

gen

N+
gen

σ−
acc = N−

pass
σ−

gen

N−
gen

Nexpected = σacc,totalℒint

δA =
1

PePp Nexpected



5X100 (min Q2) 100
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5X100 (min Q2) 1000
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Beam Energy setting: 10x275 Q >100 (GeV2 2)
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Beam Energy Setting: 10x275 Q2>1000 GeV2
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Beam Energy Setting: 18x275  Q2>100 GeV2
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Beam Energy Setting: 18x275 Q2 >1000 GeV2
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Beam Energy Setting: 10x100  Q2 > 100 GeV2
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Beam Energy Setting: 10x275 Q2(JB)>1000 GeV2
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Some of the reasons why 18x275 is better for g  against 9x275!!5

High‑energy beams are required because they extend the kinematic reach, improve 
hadronic reconstruction, and  reduce uncertainties — all of which are essential for 
precision CC DIS physics at the EIC

, 

, 

δA =
1

PePp Nexp

Nexp = σbinLint

yJB =
Σh(Eh − pz,h)

2Ee
s = 4EeEp
s18×275 = 4(18)(275) = 19800 GeV2 s9×275 = 4(9)(275) = 9900 GeV2
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Summary
• The 9×275 study demonstrates that charged-current DIS asymmetries can 

be extarcted with the Jacquet–Blondel method of reconstruction at lower 
electron beam energy, but some issues on JBM reconstruction remain.


•  The projected δAraw maps show useful precision in the central x–Q² 
region, especially for 100 fb⁻¹, while the phase-space edges remain 
statistically limited. 


• Compared with 18×275, the 9×275 cross section is smaller and the high-
Q² reach is reduced, so 9×275  looks feasibile for early-running 
configuration, whereas 18×275 remains the stronger baseline for precision 
spin-structure function (g ) studies.


• Full g  study also require comparision to polarized pdf models, 
acceptance correction, bin migration, unfolded asymmetries, radiative 
correction etc..
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