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The Charge and the Opportunity

e The EIC will ramp up gradually — luminosity, beam
energies, species and polarization arrive in stages
during the early years of running

e |[n June 2025 BNL & JLab Associate Lab Directors
charged ePIC to summarize the science achievable
with early data, before full machine capability

e Theinitial deadline of May 1 ->July 1

e This report answers that charge using the full Geant4
detector ePIC simulation and official ePIC event
reconstruction

o @Goal of this exercise:

* Highlight meaningful and impactful science within
early years of running without undermining the
importance of achieving full EIC capabilities

Je on Lab National Laboratory
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June 13. 2025

Subject: ePIC Collaboration: Early Science Document

John Lajoie and Silvia Dalla Torre
Spokespeople, ePIC Collaboration

Dear John, Silvia and the ¢PIC Collaboration,

As the EIC construction plan becomes more mature, it is apparent that there will be a period
of about five years when there will be collisions at the ePIC and early data could be recorded.
The EIC Project team has released their expectations for the beam parameters (polanzation,
luminosity, energy and nuclear species) and their ramp-up during that early operating phase.
We are writing to you — the ePIC collaboration - to develop a short document sumiarizing the
science that would be possible from those early data.

Based on the early commissioning beam parameters released by the EIC project [1.2]. the ePIC
collaboration should summarize for the broader nuclear physics community, the funding
agencies, and for the Labs, what exciting scientific results would be possible from this perid.
The results in the document should be based on the most recent understanding of the ePIC
detector including the acceprances, efficiencies of each detector subsystem, and off-line
reconstruction capabilities the collaboration has developed so far. We believe this document
will also serve to help in the preparation of the ¢PIC TDR currently under preparation by the
collaboration with the EIC Project. as input to CD2/3 milestone for the EIC. Beyond the
physics of interest, we think that this ePIC early physics document would also be useful to
demonstrate the collaboration’s engagement and getting prepared for physics at the EIC and
capture the status of ePIC collaboration’s activities at this stage. We are happy to support this
activity through in-person or hybrid workshops or topical meetings should they be needed.
We recognize that this is an additional exercise for the ePIC community. At the same time,
many previous such exercises (like the Yellow Report) were focused on full EIC machine
capability. This report should focus on the science that could be produced before the ramp up
to the full EIC machine capability.

We suggest that the collaboration prepares this report by May 1. 2026.
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EIC Early Running Conditions

o Early Science -> the new Matrix

Species Beam energy Integrated Electron-beam Hadron-beam
. (GeV) luminosity polarization polarization
- Assumptions:
e+Ag 9 x 115 1.0 b1 NO N/A
 Running 30 weeks/year e+D 9 x 130 1.5 fb~! LONG NO
. e+p 9 x 130 1.0 fb~! LONG TRANS and/or LONG
2.5 hour turn around time e+p 9 x 275 2.5 fb~ LONG TRANS and/or LONG
. o .- . - e+Au 9 x 100 1.0 fb~! LONG N/A
80% faCIIIty avallablllty e+ %He 9 x 166 1.5 fb~! LONG TRANS and/or LONG

- Other Config’s also possible:
* ep5x100: 0.5 fb-1/year
* eAu5x110: 2 fb-1/year
« eAgb5x110: 2 fb-1/year

Table 1: EIC Early Science Matrix. The eA luminosity is per nucleon.

Remember: we are not making a run plan

o For comparison: HERA delivered 0.5fb"! each to H1 and ZEUS
in its lifetime

o Simulations:
- ESR: Use April campaign, just
rescale the lumi ‘ Tremendous help from people at S&C to enable

. NIM-A: July, new energies! the ESR and meet our ambitious deadlines!



Roadmap

May 29 — v2.0 draft handed over to the referees
June 10 - feedback received from the referees
June 16 — v2.1 circulated to Collaboration. Request feedback by June 23

June 23 — Feedback received (230+ comments) from ePIC Collaborators,
compiled on a list [Link]

July 1 —v3.0 handed to SPs and CC Chairs for final comments
July 10-13 — plan to hand a v3.1 over to the ALDs ahead of the Glasgow Meeting
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Link to the latest version of the ESR: https://zenodo.org/records/21120166



https://zenodo.org/records/21109851
https://zenodo.org/records/21120166

Preview of Our Take Aways

Even before full design parameters, ePIC will deliver world-leading insights, and lay the
foundation for the complete EIC science mission

Main takeaways: Delivered early
o Early ePIC running takes the first decisive steps on all three

NAS pillars — not a commissioning exercise, but globally
competitive QCD science

® F,, F, & proton PDFs

® F,", neutron SFs

o The program is staged by machine capabilities: with ® o, at world-class precision

unpolarized inclusive DIS yielding the first impactful and ® Meson structure
precision measurements ® g, g" spin structure

o Early running also establishes the validated reconstruction,
calibration and analysis methods for the full EIC program

@ \Initiate Sivers/Collins/transv.

@ Nuclear gluon imaging
** We are working with the publication committee on an

ePIC author list and on how to list theorist collaborators

© Charm & jet R_eA in nuclei
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Thank you

e Team effort - thanks to PWGs, reviewers, wider collaboration and big shout out to the
Software and computing team!
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