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EIC Scope

e: 5 GeV to 18 GeVp: 41 GeV, 100 to 275 GeV

p/A beam e beam

Project Design Goals

ÅHigh Luminosity: L= 1033ï1034cm-2sec-1, 10 ï100 fb-1/year

ÅHighly Polarized Beams:  70%

ÅLarge Center of Mass Energy Range: Ecm = 29 ï140 GeV

ÅLarge Ion Species Range:  protons ïUranium

ÅLarge Detector Acceptance and Good Background Conditions

ÅAccommodate a Second Interaction Region (IR)
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From DOE/NP talk at NSAC Meeting September 8, 2024
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DOE/NP Slides from recent NSAC Meeting on 
Facilities Reviews across the Office of Science
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DOE/NP Slides from recent NSAC Meeting on 
Facilities Reviews across the Office of Science
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DOE EIC Critical Decision Milestones & Risks

2019 2021

ÅCD-3A, Long Lead Procurement, approved March 2024. Excellent use of IRA funding.

ÅCD-3B, Long Lead Procurement, approval planned for March 2025.

ÅCD-2, Project Performance Baseline, requires a more certain annual funding profile.

CD-2, Performance Baseline, and

CD-3, Construction Start, End of 2025Ṳ
CD-4 = 2034

ṲFY25 and FY26 funding 

will impact CD-2 and CD-3 

milestone dates.
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Schedule ïwhat do the CD milestones mean?

¶ CD-0 ïApprove mission need: this documents that a scientific goal or a new capability, 

requiring material investment exists.

¶ CD-1 ïApprove Alternative Selection and Cost Range: serves as a determination that 

the selected alternative and approach is optimized to meet the mission need defined at CD-

0. What is perhaps most relevant is that CD-1 allows for release of Project Engineering and 

Design (PED) funds, which means the next phases of design of accelerator and detector 

can begin.

¶ CD-2 ïApprove Performance Baseline: CD-2 is an approval of the preliminary design of 

the project and the baseline scope, cost, and schedule. What is most relevant is that CD-2 

means there is now a definitive plan that the project will be measured against in cost, 

schedule and technical performance.

¶ CD-3 ïApprove Start of Construction: CD-3 is an approval of the projectôs final design 

and authorizes release of funds for construction. What is most relevant is that projects can 

now proceed with construction related procurements and activities. CD-3 is sometimes split 

in CD-3A in a tailored approach to approve start construction for long-lead procurements.

¶ CD-4 ïApprove Start of Operations or Project Completion: CD-4 provides recognition 

that the projectôs objectives have been met. CD-4 is sometimes split in CD-4A that allows, 

after agreed-upon criteria for technical success have been met, for transition into 

operations, and CD-4B that provides the formal closeout of the project.



EIC France 2024 9R. Ent
9

EIC Schedule ïbest guess, dates still under discussion

Conclusion of

RHIC Operation

Construction Phase

Science Phase

The thinner bars indicate that R&D and design 

can continue at a small level beyond CD-2 and CD-3

CD-2:

Approve prelim. design for all subdetectors

Design Maturity: >60%

Need ñpre-òTDR (or draft TDR)

Baseline project in scope, cost, schedule

CD-3:

Approve final design for all subdetectors

Design Maturity: ~90%

Need full TDR

CD-3A:

Approve start of long-lead procurements

CD-3A items passed final design review

All interfaces related to them are frozen

Authorization received March 28, 2024.

Updated EIC Critical Decision Plan

CD-0/Site Selection      December 2019 ṉ

CD-1                                     June 2021 ṉ

CD-3A                                 March 2024 ṉ

CD-3B Review January 7-9 2025

CD-2/3C Review End of 2025?

CD-3 Review End of 2026?

early CD-4 December 2034?

CD-4 December 2036?

Past (ñFY24ò) EIC Critical Decision Plan

CD-0/Site Selection        December 2019ṉ

CD-1                                       June 2021 ṉ

CD-3A March 2024 ṉ

CD-3B October 2024

CD-2/3 April 2025

early CD-4 October 2032

CD-4 October 2034

September 2022 EIC received $138M DOE 

Inflation Reduction Act funding Ą CD-3A

Updated Project Schedule: based on the actual 

appropriated FY24 funding ($98M), on uncertain 

FY25 budget scenarios (Presidentôs Budget is 

~$113M, house is ~$128M,  senate is ~$138M, 

original EIC Project assumption was >$200M)
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EIC Project Funding Plans (note that this corresponds roughly to phase-I of later)

FY20 FY21 FY22 FY23 FY24 FY25 FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33 FY34 Total

11 30 183 70 98 150 300 300 300 300 300 254 222 165 120 2,803

Annual Funding Plan Prior to FY25 PBR ($M) 
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FY20 FY21 FY22 FY23 FY24 FY25 FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33 FY34 FY35

M
$

Fiscal Year

DOE Actual DOE IRA EIC Request New York State

RHIC Ops Concludes

Assumed Peak Annual Funding

$300M per year

Cumulative Project Funding to Date ($490M)

ÅDOE = $390 M, including $138M Inflation Reduction Act.

ÅNew York State = $100 M.

EIC Ops Operations
Starting w/Electron Injector 

FY2025 Funding TBD

EIC Plan: $150M

DOE Request:  $113M

House: $128M

Senate: $138M

FY2026 Funding TBD

Å RHIC operations 

concludes end of 2025.

Å EIC project transitions 

to construction.

Å Reduced RHIC 

operations funding 

maintains the injector 

complex and the 

removal/repurposing of 

equipment.
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Present EIC Accelerator Concept (Sep 2024)

Accelerator Status at a glance:

V Polarized ion/proton source

V Ion injection and initial acceleration systems ïLinac (200 MeV), Booster 

(1.5 GeV), AGS (25 GeV)

Hadron Storage Ring (41, 100 - 275 GeV) ïHSR

Electron Pre-Injector (3 GeV) ïEPI

Electron Rapid Cycling Synchrotron (3 GeV ïtop energy) ïRCS

Electron Storage Ring (5 GeV ï18 GeV) ïESR

Interaction Region(s) ïIR

Strong Hadron Cooler System ïSHC

Ultimate EIC Performance Parameters:

Å High Luminosity: L= 1033ï1034cm-2sec-1

Å Highly Polarized Beams:  70%

Å Large Center of Mass Energy Range: Ecm = 28 ï140 GeV

Å Large Ion Species Range:  protons ïUranium

Å Large Detector Forward Acceptance and Good Background Conditions

Å Possibility to Implement a Second Interaction Region (IR)
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Accelerator Highlight ïAPS magnets

ÅRepurposing APS magnets for EIC ESR ring

ÅAPS consisted of:

Å400 quadrupoles [blue], plus a few spares

Å280 sextupoles [yellow], plus a few spares

Å(318 dual-plane correctors ïnot useful for EIC)

Å(80 dipoles [red] ïnot useful for ESR, maybe transfer lines)

ÅRecycling beam position monitors (TBD is usable in EIC)

ÅESR needs:

Å~400 quadrupoles

Å~320 sextupoles

Å~400 single-plane correctors

Å~700 dipoles
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Accelerator Highlight ïElectron Injector

3 GeV linac @ 1.3 GHz Superconducting RF ESR

RF

C ~3800 m

fRF = 591 MHz (650 is possible)

bunch injection Swapout

RCS

RF

390 keV/turn

at injection with wiggler

33 keV/turn 

without wiggler

at injection
Improvements from baseline

Å Increased RCS dipole field from 56 G to 400 G to avoid large 

magnetic field error at below 200 G.

Å Increased RCS injection energy to avoid beam affected by 

ambient magnetic field from RHIC tunnel .

Å Lower linac frequency to open high charge (>10nC) bunch option

Å Lower eddy current by changing vacuum chamber from copper to 

stainless steel with copper coating

Å Change accumulation scheme to avoid large bunch charge single 

bunch injection

Å Add spin rotation option at low energy

400 MeV linac @ 2.8 GHz Normal conducting RF

New Concept

CDR baseline CDR baseline: copper vacuum chamber

New concept: stainless steel vacuum 
chamber with 30 um copper coating
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ePIC Central Detector

ɖ=0
5.0 m4.5 m 

6
.6

8
 m

hadrons electrons

Magnet

Å New 1.7 T SC solenoid, 2.8 m bore 

diameter

Tracking

Å Si Vertex Tracker MAPS wafer-level 

stitched sensors (ALICE ITS3)

Å Si Tracker MAPS barrel and disks

Å Gaseous tracker: MPGDs (ɛRWELL, 

MMG) cylindrical and planar

PID

Å high performance DIRC (hpDIRC)

Å dual RICH (aerogel + gas) (forward)

Å proximity focussing RICH (backward)

Å ToF using AC-LGAD (barrel+forward)

EM Calorimetry

Å imaging EMCal (barrel)

Å W-powder/SciFi (forward)

Å PbWO4 crystals (backward)

Hadron calorimetry

Å FeSc (barrel, re-used from sPHENIX)

Å Steel/ScintïW/Scint (backward/forward)



EIC France 2024 15R. Ent

Experimental Program Progress Since CD-1

&Remains ongoing until formal agreements 

are in place ïit originally led to confirmation 

that in-kind level assumed for the EIC 

detector was in range.

BNL and TJNAF Jointly Leading Efforts Towards Experimental Program
2
0
2
0

Call for Expressions of Interest (EOI) https://www.bnl.gov/eic/EOI.php May 2020

EOI Responses Submitted November 2020

Assessment of EOI Responses On-going&

2
0
2
1

Call for Collaboration Proposals for Detectors

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

March 2021

BNL/TJNAF Proposal Evaluation Committee Spring 2021

Collaboration Proposals for Detectors Submitted December 2021

2
0
2
2

Decision on Project Detector ïbaseline ñECCEò March 2022

Process to consolidate ECCE & ATHENA to the EIC Project Detector Spring 2022

ePIC Collaboration Formed ï160 institutions July 2022

2
0
2
3

ePIC Charter ratified & elected Leadership Team February 2023

1st Resource Review Board Meeting April 2023

ePIC (Central) Detector remaining technology choices made April 2023

2
0
2
4

ePIC Detector technical baselined February 2024

Introduction of early physics planning to ePIC Collaboration July 2024

Started drafting Preliminary Design Report July 2024

Note that the host labs also 

separately organized ePIC

computing and software reviews 

in Fall 2022. 2023, and 2024.

https://www.bnl.gov/eic/CFC.php
https://www.bnl.gov/eic/CFC.php
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Recent Detector Highlight

ÅMoved final eight ex-BABAR DIRC bar boxes from SLAC to JLab

κ Planning for this started in 2018 after successful transport of four DIRC bar boxes for use in Hall D/GlueX detector.

κDue to SLAC safety stand downs, long COVID interruption, SLAC management and personnel transitions: 5+ years of planningé

κ The remaining eight DIRC bar boxes safely arrived at Jefferson Lab in April 2024. Shocks during trip successfully reduced to <0.5g.

κ Plan is to disassemble (unglue) DIRC bars, perform optical quality assurance, and if found okay reuse for ePIC detector, these can 

provide all required bars for the ePIC high-performance DIRC detector.
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Integrated Interaction Region and Detector Design 

Maximizing the physics reach
The aim is to get full acceptance for all final state 
particles, and measure them with good resolution.

Experimental challenges: 
Å Beam elements limit forward acceptance.
Å Central Solenoid not effective for forward.

Possible to get close to full acceptance for the whole event: 
Å Beam crossing angle of 25mrad creates room for forward 

dipoles. 
Å Dipoles create space for detectors in the forward ion and 

electron direction and analyze the forward particles. 

Scattered DIS electron

Particles 
associated with 
initial ion 

Particles 
associated with 
struck quark
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So the ePIC Detector is 90 Meters Long!
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ePIC Far-Forward/Far-Backward Detectors

Main Function:

detection of scattered electrons

Technology: 

2  stations with 4 tracking layers each (16x18cm2) 

Si / Timepix4 

Calorimeter: Tungsten-powder + SciFi SPACAL 

Synergy with forward ECal

Luminosity System 

Main Function:

measure bunch-by-bunch luminosity 

through Bethe-Heitler process 

Technology: 

Pair-spectrometer: each with 

2 tracking layers of AC-LGAD / FCFD

Synergy with Barrel-ToF

Calorimeter: Tungsten-powder + SciFi

SPACAL 

Synergy with forward ECal

Low-Q2 Taggers

Main Function:

detection of forward scattered neutrons and g

Technology: 

EMCAL: 2x2x20 cm3 PbWO4 calorimeter 

Synergy with backward ECal

HCAL:  Steel-SiPM-on-Tile

Synergy with forward HCal

Zero Degree Calorimeter

Main Function:

detection of forward scattered protons and 

nuclei

Technology: 

2 stations with 2 tracking layers each

AC-LGAD / EICROC ( 500x500 mm2 pixel)

Synergy with forward ToFB0 Magnet Spectrometer

Main Function:

detection of forward scattered protons and and g

Technology: 

4 tracking layers each

AC-LGAD / EICROC ( 500x500 mm2 pixel)

Synergy with forward ToF

EMCAL: 2x2x20 cm3 PbWO4 calorimeter 

Synergy with backward ECal

Roman Pots and 

Off-Momentum 

Detectors 
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DAC founded in 2020; Per the charter, 1/3 of the committee replaced every year
ÁThis year: transition from Ed Kinney to Andy White as Chair

Detector Advisory Committee

Edward Kinney (Chair) Boulder CO

Ken Wyllie CERN

Petra Merkel FNAL

Antonis Papanestis Rutherford Appleton Laboratory

Peter Krizan U Ljubljana

Ana Amelia Machado University of Campinas, Brazil

Heidi Schellman Oregon State

Brigitte Vachon McGill

Stefano Miscetti INFN Frascati

Etiennette Auffray CERN

Andrew White U. Texas Arlington

Chi Yang SDU China

Edward Kinney Boulder CO

Ken Wyllie CERN

Petra Merkel FNAL

Antonis Papanestis Rutherford Appleton Laboratory

Peter Krizan U Ljubljana

Ana Amelia Machado University of Campinas, Brazil

Cecillia Gerber UIC

Brigitte Vachon McGill

Stefano Miscetti INFN Frascati

Roman Poeschl IJCLab

Andrew White (Chair) U. Texas Arlington

Eraldo Oliveri CERN

2023 20242020 - 2022

DAC-Meetings 2024/2025:
o June 21, 2024: 8th DAC meeting - strategic advice on the planning for the construction phase of the ePIC detector

ñCongratulations on enormous progress on developing realistic designs and starting active design review cycles on different systemsò

o August 28-29, 2024: 9th DAC meeting - Annual advice on detector R&D status and FY25 completion needs

o Spring 2025: 10th DAC meeting - Comprehensive look of DAC to design status and readiness for CD-2.

Ą Present concept is to spread this over separate days to ease DAC availability
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Detector-Related Project Meetings from September 2023 to July 2024

Á September 13: Final Design Review of the SciFi for bECal & fECal

Reviewers: Pierluigi Campana (LNF), Caroline Riedl (UIUC)

Á September 14: Final Design Review of the SiPMs for ECals, HCals & dRICH

Reviewers: Elton Smith (retired JLab), Stepan Stepanyan (JLab)

Á September 25: Final Design Review of the forward HCal W & Steel

Reviewers: Jim Mills (BNL), Felix Sefkow (DESY)

Á October 5 + 6: Final Design Review of Magnet (MARCO)

Reviewers: Gianluca Sabbi (LBNL), Ruben Fair (JLab), Vladimir Kashikin (FNAL), Bill Schneider (retired JLab)

Á October 10-12: DOE CD-3A Directorôs Review

Detector Reviewers: Rik Yoshida (ANL), Gabriella Carini (BNL), Luciano Musa (CERN), Tim Whitlatch (JLab)

Á November 14-16: DOE CD-3A Independent Project Review

Detector Reviewers: Andy Lankford (UC Irvine), Dave Christian (FNAL)

Á December 7 + 8: 2nd Resource Review Board meeting @ CUA, Washington

Á February 14: Preliminary Design Review of Auxiliary Detectors

Reviewers: Fulvia Pilat (ORNL), Gerrit Van Nieuwenhuizen (BNL), Wolfram Zeuner (CERN), Eugene Chudakov (JLab)

Á March 20 + 21: Preliminary Design Review of Tracking Detectors

Reviewers: Andy White (UTA), Michael Begel (BNL), Maxim Titov (CEA), David Lynn (BNL), Piotr Gasik (GSI)

Å May 6 + 7: 3rd Resource Review Board meeting @ Roma, Italy

Å May 28: Final Design Review of the Detector Magnet Power Supply

Reviewers: Ju Wang (ANL), Onish Kumar (JLab), Howie Pfeffer (FNAL)

Å June 10 + 11: Preliminary Design Review of the Electronics/DAQ Systems, Final Design Review of the VTRx+/lpGBT components

Reviewers: Ken Wyllie (CERN), Filippo Costa (CERN), Prashansa Mukim (BNL), Mitch Newcomer (U Penn)

Å June 21: 8th Detector Advisory Committee meeting

Å July 15 Preliminary Design Review of Integration, Installation and Infrastructure (Central ePIC Detector)

Reviewers: Jim Mills (BNL), Tim Whitlatch (JLab)

Note:

Members of the DAC are 

sometimes integrated in sub-

system design reviews as they 

are subject matter experts.
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On we go: ePIC Detector Path to CD-3B and to CD-2/3C
Detector Design Reviews (organized by the EIC Project):

V PDR2: IR Integration and Auxiliary Detectors ïFebruary 12, 2024 ïmain emphasis on baseline choices and progress

V PDR1: Tracking Detectors ï20-21 March 2024 ïmain emphasis on baseline tracking layout, if we are on track and plans

V PDR2: Electronics/DAQ ïJune 10 -11, 2024 ïcontinuation of PDR1 to ensure we are on track and show progress

V PDR: Integration, Infrastructure and Installation ïJuly 15, 2024 ïbarrel and endcaps flux return steel

V PDR2: Barrel EM Cal ïSeptember 19th ïemphasis on mechanical design & AstroPix readiness

Á PDR2: Particle Identification Detectors ïWinter 2024/25 (late January or February 2025 for pfRICH/hpDIRC/dRICH, TOF later)

Á FDR: Backward & Forward EM Calorimetry, Barrel & Forward HCAL ïFall 2024 ĄWinter 2024 (late January or February 2025)

Á PDR2: Polarimetry ïtimescale TBD (but before CD-2)

FDR for any potential CD-3B scope:

V Magnet Power Supply ïMay 28th 2024 

V VTRx+/lpGBT add ½ day to electronics/DAQ PDR2 on June 11th 2024

Á Magnet Steel October 16th 2024 

V BNL Off-Project Dependency review Experimental Program August 22-23, 2024

Detector Advisory Committee Meetings 2024/2025:

V June 21, 2024: 8th DAC meeting - strategic advice on the planning 

for the construction phase of the ePIC detector

V August 28-29, 2024: 9th DAC meeting - Annual advice on detector R&D status and FY25 completion needs

Spring 2025: 10th DAC meeting - Comprehensive look of DAC to design status and readiness for CD-2.

Software & Computing Reviews (organized by the host labs):

V ePIC Detector Software Infrastructure Review https://indico.bnl.gov/event/16676/ïAugust 22-23, 2022

V ePIC Software & Computing review by host labs https://indico.bnl.gov/event/20481/ïOctober 19-20, 2023

V ePIC Software & Computing review (by host labs) ïSeptember 26-27, 2024

https://indico.bnl.gov/event/16676/
https://indico.bnl.gov/event/20481/
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EIC Partners and Collaborators Highlights
2

3

Institutions

ASIA

27%

EUROPE

29%

NORTH AMERICA

38%

AFRICA 3%

SOUTH AMERICA 3%

OCEANIA 1%

DOE Lab Partners

The EIC design and construction has many scientific and technical challenges, creating opportunities for 

worldwide collaboration.

EIC Partners (performing work and/or providing materials):

Å 27 U.S. labs and universities

Å 20 International labs and universities

EIC Collaborators (developing experiments, contributing expertise):

Å EIC User Group: 1,546 members -- and growing

Å 298 institutions worldwide (40 countries)

ePIC Detector Partners
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EIC / ePIC Recent Highlights
ÁThe US Department of Energy (DOE) and the CEA sign a "statement of interest" in 

the EIC project https://irfu.cea.fr/dphn/en/Phocea/Vie_des_labos/Ast/ast.php?t=fait_marquant&id_ast=5209

ÁU.S. DOE Under Secretary for Science and Innovation approved the CD-3A 

package for $89.988M in long-lead procurements! Ą includes significant scope for the detector

ÁIn February, NYS Empire State Development Corporation executed $100M Grant 

investment in EIC. A DOE-NYS signing ceremony was held yesterday at BNL.

ÅEIC Accelerator Collaboration Kick-Off: Over 150 participants expressed interest in 

contributing to the global EIC effort.

Å3rd EIC Resource Review Board Meeting Held in Rome in May. Strong participation 

from Canada, Czech Republic, France, India, Israel, Italy, Japan, South Korea, United 

Kingdom, and Taiwan.

ÁUK: More than £58 million will go Science and Technology Facilities Council 

laboratories in Daresbury and Oxfordshire, with support from universities across the 

UK to develop new infrastructure that will address fundamental questions on the 

nature of matter at the EIC https://www.gov.uk/government/news/major-funding-unveiled-for-cutting-edge-

research-tools-that-could-halt-future-pandemics-and-protect-the-planet

ÁThe education ministry in Japan announced their plans to contribute to the EIC 

detector construction, see https://japannews.yomiuri.co.jp/science-nature/science/20240515-186185/.

ÁFrance's National Center for Scientific Research and U.S. Department of Energy 

Sign 'Statement of Interest' on EIC Collaboration
https://www.bnl.gov/newsroom/news.php?a=121605

ÁINFN Nuclear Physics scientific committee granted "experiment status" to ePIC in 

June 2024.

https://irfu.cea.fr/dphn/en/Phocea/Vie_des_labos/Ast/ast.php?t=fait_marquant&id_ast=5209
https://www.gov.uk/government/news/major-funding-unveiled-for-cutting-edge-research-tools-that-could-halt-future-pandemics-and-protect-the-planet
https://japannews.yomiuri.co.jp/science-nature/science/20240515-186185/
https://www.bnl.gov/newsroom/news.php?a=121605
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Japan News

Note the ñto joinò; MEXT is in final phases before confirming

https://japannews.yomiuri.co.jp/science-nature/science/20240515-186185/.

https://japannews.yomiuri.co.jp/science-nature/science/20240515-186185/
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EIC Detector Work Organization

This is how we work



EIC France 2024 27R. Ent

Integrating          collaboration in Project WBS 
DSL: 

Detector Subsystem Leader 

DSTC: 

Detector Subsystem Technical 

Coordinator

Detector 

Subsystem

Work Packages

need to be 

integrated in WBS
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Integrating          collaboration in Project WBS 
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Central Detector Non-DOE Interest & In-Kind 

Dual-radiator

RICH

Tracking

Detectors

Forward Electromagnetic

Calorimeter
Superconducting

Solenoid

Barrel

Electromagnetic 

Calorimeter

Backward

Electromagnetic 

Calorimeter
Time-of-Flight

Data-Acquisition

Electronics
Backward Hadronic 

Calorimeter


