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The electron-proton/ion collider (ePIC) detector
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The electron-proton/ion collider (ePIC) detector

+ far backward
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The electron-proton/ion collider (ePIC) detector
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The electron-proton/ion collider (ePIC) detector
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The electron-proton/ion collider (ePIC) detector

+ far backward
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Hadronic calorimeter
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Particle identification
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Particle identification
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Particle identification
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Why an electron-ion collider
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Kinematic coverage at the EIC

o'
_0?
104 :ATHENA, JINST 17 (2022) 10, P10019 N =
: o
1035 qég'
: 3 O%
: N =
— 102 3
C\l> - " = :
F 10| - A
G B il \J
S .
QA
o 1 pessniag N - ___ -] Ne= —3.7
1
1077 & e ] Ne= — 3.7
10725 |
107° 104 1073 1072 10~ 1

11



Helicity structure of the nucleon: gluons

ECCE consortium, 10.5281/zenodo.6537587
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Helicity structure of the nucleon: gluons «9-+0)

ECCE consortium, 10.5281/zenodo.6537587
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Helicity structure of the proton: sea quarks
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Semi-inclusive measurements, via good hadron PID
— access to sea-quark spin
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Helicity structure of the proton: sea quarks +9-+)

CVH et al., NIM A 1056 (2023) 168563
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Helicity structure of the proton: sea quarks +9-+)

1 et al., NIM A 1056 (2023) 168563
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Semi-inclusive measurements, via good hadron PID
— access to sea-quark spin
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Spin-independent TMD PDFs at EIC
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Spin-independent TMD PDFs at EIC

ATHENA
T Fit:
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Spin-dependent TMD PDFs: Sivers

Sivers asymmetry

6" (¢, ps) o Sy 2(sin(¢p — ¢g))p sin(p — ) - C[fi x DI7M)
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Spin-dependent TMD PDFs: Sivers

Sivers asymmetry

6" (¢, ps) o Sy 2(sin(¢p — ¢g))p sin(p — ) - C[fiz

R. Seidl, A. Vladimirov et al., NIM A 10585 (2023) 168458

Parametrisation: M. Bury et al., JHEP 05 (2021)151
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Decrease of asymmetry with increasing Q2 — need high precision (<1%) to measure asymmetry at high Q2
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Impact of EIC on Sivers TMD PDF

R. Seidl, A. Vladimirov et al., NIM A 1055 (2023) 168458
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Impact of EIC on Sivers TMD PDF

R. Seidl, A. Vladimirov et al., NIM A 1055 (2023) 168458
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Di-hadron production and jets in eA

» Complementarity region covered by
dihadron and jet production

# correlated back-to-back hadron pairs in
e+Au/e+p scaled by A1/3

Away-side suppression ATHENA

e+A 18x110 GeV

No saturation

=
<q§ Dihadron cuts:
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Saturation P; . >5 GeVic P, >p,,>1GeVic
Priet >Prer>4GeVic z,>02,2z,<04
0.3 —  Phys.Rev.D 89, 074037 model, dihadron uncertainties
— Pythia6 w/ nPDF, dihadron uncertainties
— Pythia8 w/ nPDF, di-jet uncertainties
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Exclusive measurements on p with the EIC

d’c/(dt*dQ*dx,) [nb/GeV*]

Deeply virtual Compton scattering
— sensitive to quarks (and gluons)

ECCE, NIMA 1052 (2023) 168238
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Exclusive measurements on p with the EIC RN

b.: P,
— — =)
. 0
Deeply virtual Compton scattering Exclusive J/ production
— sensitive to quarks (and gluons) — excellent to probe gluon GPDs

ECCE, NIMA 1052 (2023) 168238

ECCE, NIMA 1052 (2023) 168238
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Exclusive measurements on nuclear targets
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What object are we probing?

coherent scattering

Coherent interaction: interaction with target as a whole.
~ target remains in same gquantum state.
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Exclusive measurements on nuclear targets

What object are we probing?

coherent scattering

Incoherent scattering

Coherent interaction: interaction with target as a whole.
~ target remains in same gquantum state.

Incoherent interaction: interaction with constituents inside target.
~ target does not remain in same quantum state.

EX.: target dissociation, excitation
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Exclusive measurements on nuclear targets

What object are we probing?

coherent scattering

Incoherent scattering

Coherent interaction: interaction with target as a whole.
~ target remains in same gquantum state.

Incoherent interaction: interaction with constituents inside target.

~ target does not remain in same quantum state.
EX.: target dissociation, excitation
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Coherent eA production

— probe gluon saturation

— nuclear imaging in position space.:

,’ Evner o .
bl A perimentally limited by maximum transverse momentum.
0 dAy GPD(z,0,A1) e” 77 Need measured pr range as extended as possible.

~third diffractive minimum.
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Coherent eA production

— probe gluon saturation

— nuclear imaging in position space.:

& . A, Experimentally limited by maximum transverse momentum.
dAJ_ GPD(CE,O,AJ_) € i :
) Need measured pr range as extended as possible.
~third diffractive minimum.
Toll, Ulrich, PRC 87 (13) 0249
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Exclusive measurements on nuclear targets with the EIC

EPIC
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Summary

EIC with ePIC can address various aspects of the nucleon and nuclear structure through:
* Precise inclusive and semi-inclusive (spin-dependent) DIS measurements via high-resolution EM calorimeters.

- Measurements for 3D (spin-dependent) tomography in momentum space provided by
good Cherenkov-based and TOF AC-LGAD hadron PID detectors and tracking.

 Exclusive measurements on protons, using the far-forward detector system.

- Diffractive and exclusive measurements with coherent/incoherent separation via

very precise EM calorimeters and far-forward detector system.
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