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Electron-Ion Collider
World’s first collider of:

– Polarized electrons and polarized protons

– Polarized electrons and light ions (d, 3He)

– Electrons and heavy ions (up to Uranium)

The EIC will enable us to embark on a precision study of the nucleon and 
the nucleus at the scale of sea quarks and gluons, over a large kinematics 
range.

The EIC Yellow Report (Nucl. Phys. A 1026 (2022) 122447) describes the 
physics case, the resulting detector requirements, and the evolving detector 
concepts for the experimental program.

Brookhaven National Lab and Jefferson Lab will be the host laboratories for 
the EIC program. Leadership roles in the EIC project are shared. 

EIC operations will start in about a decade.
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https://inspirehep.net/literature/1851258


• ePIC is the primary experiment at the EIC

• It is a highly integrated, multi-purpose experiment

• The experiment is being developed by the ePIC collaboration in 
partnership with the EIC Project

Snapshot from the ePIC Firebrid event dislpay

ePIC Experiment



1034 collaborators 
from

167 institutions
from

24 countries!

North America
49%

Europe
29%

Asia
19%

Africa
3%

ePIC collaborators from all over the world!

Figures from the ePIC Phonebook 4



Central ePIC Detector

Figure courtesy of BNL



Luminosity System 

• Measure bunch-by-bunch luminosity through Bethe-Heitler process 
• Pair-spectrometer: each with 2 tracking layers of AC-LGAD / FCFD 

– Synergy with Barrel-ToF 

• Calorimeter: Tungsten-powder + SciFi SPACAL – Synergy with 
forward ECal 

Far-Forward/Far-Backward System

Zero Degree Calorimeter

• Detection of forward 
scattered neutrons and 

• EMCAL: 2x2x20 cm3 

PbWO4 calorimeter – 
Synergy with backward 
ECal

• HCAL:  Steel-SiPM-on-
Tile – Synergy with 
forward HCalLow-Q2 Taggers

• detection of scattered electrons
• 2  stations with 4 tracking layers each 

(16x18cm2) Si / Timepix4 

• Calorimeter: Tungsten-powder + SciFi 
SPACAL – Synergy with forward ECal 

Roman Pots and Off-

Momentum Detectors
• Detection of forward 

scattered protons and 

nuclei
• 2 stations with 2 tracking 

layers each

• AC-LGAD / EICROC ( 
500x500 m2 pixel) – 
Synergy with forward ToF 

B0 Magnet Spectrometer

• detection of forward scattered protons and and 
• 4 tracking layers each of AC-LGAD / EICROC ( 

500x500 m2 pixel) – Synergy with forward ToF

• EMCAL: 2x2x20 cm3 PbWO4 calorimeter – 
Synergy with backward ECal 

Figures courtesy of BNL
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ePIC detector is 90 meters long! The central, far-forward, and far-backward regions are integrated with the IR



CD-3
Q2/2027

Milestone
PO_0305_0900

July 2032

early CD-4
Q1/2034

CD-4
Q1/2036

Detector 
Assembled and 

Ready for 
Cosmic Data 

Taking 

Start of
Operations

&
Science

Construction

IR-6 ready 
for installation

April 
2030

lower half 
barrel Hcal

installed
Solenoid 
delivered

Barrel Hcal
& Solenoid 

installed
followed by low 

power test

July 
2030

Endcap HCals 
completed
Solenoid 

Field mapping

March 
2031

Barrel Ecal
ready

for installation

Oct 
2031

Barrel Detectors 
installed

ECal, DIRC+mRWell, 
ToF+MPDG

MAPS-Barrel+Disks
MPDG-Disks

Jan 
2032

Hadron Endcap
Detectors 
installed

dRICH
ECal

April 
2032

Lepton Endcap
Detectors 
installed

bRICH
ECal

Early start of
Operations

&
Science

Pre-OPS

Dec 
2028

(Assumes the present best-known schedule)

Current installation schedule
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ePIC Software & Computing is essential to the Technical Design Report, providing 
advanced software and simulation productions that are the input for detector and 

physics studies

Software deliverables
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process 

design phase

structuring the 

effort

writing

(TDR/notes)

draft ePIC 

pre-TDR

Preparing papers for

publicationMid Jan.24

Late 2024
End Oct. 24Mid Mar.24

2025

ePIC pre-TDR 

(CD-2)



Organization structured around user’s needs
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https://eic.github.io/activities/principles.html
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User-centered design



Objectives:

1. Achieve continuous deployment of the software used for detector and physics simulations

2. Ensure regular updates of simulation productions for detector and physics studies, and for 
geometry and algorithm development

3. Implement timely validation and quality control for simulation productions on datasets that 
require substantial time and resources

Simulation Campaign Strategy

Tagged software releases

Production-ready!
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In the past year, monthly simulation campaigns 
consumed approximately 15 million core hours on the 
OSF, generating over 500 TB of simulation data.



User Learning

• Supports the users by providing training, documentation and support
• Preliminary Technical Design Report (deliverable) is upcoming
• User Learning supports the user’s needs (i.e. simulation, analysis….)

• Organize hybrid (live/virtual) tutorials every 1-2 months
• Support the trainers in developing engaging material and documentation
• Goal to develop discoverable software
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2025
May: HSF India/ePIC Workshop
April: Inclusive kinematics reconstruction tutorial
March: Getting started with a physics analysis tutorial
February: Analysis and working the simulation output,
 Understanding the simulation output

2024
October: Validation and benchmarking tutorial
September: Working with simulation output
April:  ePIC Software tutorials at CERN
  Overview of ePIC software, 
  working with simulation output,
  simulating detectors and their readout,
  reconstruction algorithms

Past year training events
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https://eic.github.io/documentation/landingpage.htmlLanding Page

14

https://eic.github.io/documentation/landingpage.html


Independent user onboarding

Refer to HSF 
training Center for 

common tools
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Current documentation of tutorials
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Tutorials use standard format
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User support 

Helpdesk channel 
provides crucial near/real-
time support to users

Software Tutorials 
channel for tutorial 
announcements and 
information

firehose for simulation 
production files and 
information
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Goal: discoverable software

• Structure focus groups to better understand how users interact with the software.
- Evaluate students and postdocs, all users
- Evaluate what software is used, barriers to work
- Understand research goals

• Implement “message of the day” in eic-shell to share news and updates about the 
software

• Creative idea:  Table-top role-playing trainer to teach about the software
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Summary
• The ePIC software stack is a modern and modular toolkit built from NP/HEP community tools and 

components from HPC and Data Science; ePIC is an active member of the software & computing 
community in NHEP

• User Learning is critical for onboarding new collaboration members, training them to successfully use 
software and simulations, and supporting their transition from users to developers.

• High level milestones ensures that the agile development process is continuously confronted with real 
world exercising of the software and the developing realization of the computing model: 
• Priority always given to meeting near-term needs. ePIC leverages monthly production campaigns, 

benchmarks, and timeline-based prioritization to ensure timely completion of the simulation 
studies for the Technical Design Report.

• Longer range timeline progressively exercising the streaming computing model to deliver for the 
needs of the Critical Decision process, for specific applications, e.g. test beams, for scaling and 
capability challenges, and ultimately for the phases of data taking. 

Many thanks to the ePIC Collaboration, my User Learning co-convener Stephen Kay, our Software & Computing 
Coordinator Markus Diefenthaler,  and our software deputies Wouter Deconinck, Dmitry Kalinkin, and Torre Wenaus
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