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Luminosity and kinematic coverage
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Complementarity with JLab and other facilities
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Current DVCS data at colliders:
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The EIC project detector: ePIC

|
! Now 177 soleno Calorimetry.
* N_eW 1.7T solenoid « Backward HCal (Steel+scint)
* SiMAPS Tracker *  PbWO, EMCal in backward
* MPGDs (LRWELL/puMegas) direction e —

* Sampling & Imaging Barrel RICH detectors
PID: EMCal MPG trackers
* Backward pfRICH e Quter HCal (sPHENIX re-use)
* Barrel hpDIRC * Finely segmented EMCal MAPS tracker
 Forward dRICH +HCal in forward direction

25 subdetectors
incl. polarimeters

* Barrel & Forward TOF (AC-LGAD)
¢ Electrons

Detector

Far-Backward Detectors:
* Luminosity monitor.
* Low-Q? Tagger

X (m)

Far-Forward Detectors:
* BO Tracking and Photon 0.0

Detection
* Roman Pots and Off- —05 4
Momentum Detectors. - . : . .
. —-40 -20 0 20 40
e Zero-Degree Calorimeter z(m)
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Far-forward detection region

Roman Pots
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3D imaging of the nucleon and nuclei Transverse Momentum

through Generalized Parton Distributions (GPDs) Dependent Distributions &r Generalized Parton
Distributions
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DVCS at EIC: kinematic coverage

Projections using 2
different models:
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DVCS: acceptance B0 magnet

detector sy te

» Continuous coverage in t in a single detector (B0) at low energy

» Important for Fourier transform and 3D imaging
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DVCS: cross section measurements

Projections for 1 year of running at highest luminosity (10,, cm2s1)
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DVCS: nucleon
3D imaging
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Exclusive J/W production: 3D imaging of gluons
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electron meson

—

anti-gquark /

gluon out é: gluon back
of nucleon / \ in nucleon

proton proton
" Tomentum transfer

» Exclusive J/W production access gluon
distributions inside the nucleon

» Very high precision expected with one
year of data (10 fb!), even at high b,
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Origin of mass
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Other exclusive channels

» Other meson channels (7%, Y, etc)
» Time-like Compton scattering

» DVCS off nuclei

» Backward DVCS

Studies ongoing

No projections for high x (that | could find), but could be done
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Summary

» The EIC facility will address fundamental questions on the structure and dynamics of nucleons and nuclei
in terms of quarks and gluons.

Exclusive reactions are an essential tool to address one of the key deliveries of EIC: 3D imaging, gluon
content of the nucleon and nuclei

= 3D imaging
=  Gluon content of the nucleon and nuclei
= Origin of nucleon mass

» EIC will mostly cover the low-x kinematic region, dominated by gluons and sea quarks, and complement
measurements performed at JLab (at 12 and 22 GeV)

» A significant overlap with JLab in the region of x>0.05 will allow cross-checks and shed light into the
transition region between the gluon-dominated kinematics and the valence-quark kinematics
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Back-up
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EIC schedule

CD-3A: By Electron-lon Collider (§)Brookhaven  Jefferdon Lab
Approve start of long-lead procurements . |1 |FY|20‘ |FY‘21| FY22 |FY|23‘ G |FY‘25| | FY26 |FY‘27i |FY‘28| ‘FY|29‘ va‘30| va|31‘ FY32 |FY|33‘ FY3a |FY|35‘ IFY\%I
_ H 1 H 1 a1az|as]as]as]az]as|aala1]az|as]as]as]az]asas]a]oz]as|aslasfaz|as]as]a1]az]as]asjpilaz]as]aslar]az]as|asatfaz]as]as]as]ez]as|aslas]azjas]ad a1 azfas]asas]az]es]as|a1]az] as]as]asazlasladas|az] 3] as|ai]az]as]ad
CD_ 3A items passed final design review S > ST 16 _
All interfaces related to them are frozen o oo | 1A @nW|| w3 ganc | o3 Construction Phase Eary D4 04
Authorization received March 28, 2024. : |
Reearchs W—__| ConClusion of Science Phase
pevelopment RHIC| Operdtion
€D-2: The thinnet bars |ndicate that|R&D and dei
. . e thinner bars |ndicate thal AN esign
App_rove prellm. deSIQn for all subdetectors can g¢ontinde at alsmallflevel beyond CD-2/and ¢D-3
Design Maturity: >60% o
Need “pre-"TDR (or draft TDR) |
Baseline project in scope, cost, schedule | commtomt e R PP
Construction & Accelerator l Procurement, Fabrication, Installation & Test | | funding cpnstraint:
CD_3 Detector : rmmr-mm,lmmmm:-lhumnm : ! !
Approve final design for all subdetectors oy o %m-mm;m- | o —
Design Maturity: ~90% o e s
Need full TDR Key Whcwel [ completed | Pianned o levelo
As presented by the EIC project on Oct 9, 2024
EIC prOJECt timeline Updated EIC Critical Decision Plan
> Dec 2021 (CD-1): Start of detector design (through CD-3) CD-0/Site Selection  December 2019 v/
CD-1 June 2021 vV
» Dec 2025: R&D completed (expected CD-2) CD-3A March 2024 v
) CD-3B Review January 7-9 2025
» 2027: Start of construction (expected CD-3), CD-2/3C Review End of 2025?
. CD-3 Review End of 20267
» 2034: Start of early physics program (expected CD-4A) early CD-4 December 20347
. . . CD-4 December 20367
» 2036: Project completion (expected CD4) and start of operations
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https://indico.in2p3.fr/event/33456/contributions/144315/attachments/87643/132306/EIC_France_2024_100924_v4.pdf

TMDs and GPDs at EIC

O Transverse Momentum Distribution and Spatial Imaging
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