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The EIC Physics Program
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EIC Physics & Technology is Developing For a Long Time

'+ ¥% 2012-14: EIC White Paper

.. 2015: NSAC Long-Range Plan
m'm E1c oe e iahet prr tyfgy“v%'l' Iy constcton

NGEPAN  following the completion of FRIB.
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N@W 2022: ePIC Collaboration!




EIC Physics & Technology is Developing For a Long Time

This talk is about
technology and
collaboration

Focus on developments
from 2020




" (1) Community effort to

«(< )» EIC YELLOW REPORT it anable the £iC scence

Volume II: Physics  program
EIC Comprehensive
Q( ( € Chromodynamics
Experiment

», ATHENA

ﬁ,’ A Totally Hermetic Electron-

.‘. “:
2WHe™  Nucleus Apparatus

(2) Specific detector proposals,
based on different magnets and
detector technologies. Assessed
by blue ribbon expert panel.

(3) ECCE chosen as reference design. Full
community needed for success. Continue
develop and optimize towards technical design. .




ECCE and ATHENA Consolidation

ATHENA Institutions ATHENA Countries ATHENA World Region
94 13 3

Far Forward:
France: Roman Pots
Israel: Off-momentum,
BO Detector
Japan: ZDC

FEMC: Korea, Japan | \

uRWell: Korea, China

Pk \ k ]

)
| N2

EEMC/BEMC:
| | Czech Republic, Armenia, France

B Armenia
0 cansc
 cnna
[ czech Republic
W France
[ Germany
B ioda
[ raly
 poiand
]
[ Taiwan, Province of China
 nited Kingdom

usa

Far Backward
Lumi Monitor: Israel
Low-Q? Tagger: UK

n Federation

hpDIRC: GSI/Germany
===

L

Asia
N 30% g &
North America & %,
1
ATHENA
Europe
34%

Key conceptual differences — bore size and magnetic field!



| present today the status & plans of ePIC

ECCE / ATHENA are fully merged and don’t exist anymore



| present today the status & plans of ePIC

1. The ePIC Detector
2. The ePIC Collaboration
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ePIC Detector Design (Current)
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ePIC Detector Design (Current)

<

>n=0

5.0m

[
oHCAL

cryéstat

Backward discs

4T

AC-LGADJ

,,,,,,,,

Forward disc$

‘5: ;;kﬂ N\ |

Hadrons =y

G [ |@Ctrons

Tracking:

5.34m

New 1.7T solenoid

e Si MAPS Tracker

MPGDs (WRWELL / uMegas)

14



ePIC Detector Design (Current)
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ePIC Detector Design (Current)
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Far-Forward Detectors
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Far-Backward Detectors

Far-Backward Detectors
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Engineering Design

Full CAD design of ePIC ongoing to
facilitate realistic detector integration.




ePIC Streaming DAQ
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Computing butterfly model

Echelon 0
University EIC University
- == -
University JLAB Echelon 1 SDCC niversity
& A
University BATES 5 University
University —— NERSC = University
J . ~ 2
. e M Echel
Echelon 3 chelon 3
e -
ORNL n.b. Echelon 1-3 exercised during
Echelon 2 EIC proposals development

Nearly all storage (raw data, reconstructed data, simulated data) is stored across Echelon 1 sites
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Geant4 Implementation
for performance and
physics studies
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The ePIC Collaboration
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o A truly global pursuit
Spain ® for a new experiment
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The ePIC Collaboration
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Large International Involvement
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Collaboration Formation Timeline

April: Formation of joint working groups and start of technological consolidation process
June: Collaboration roster established via institutional survey

July:
« Name selection via members vote,
e Collaboration council establishment and interim chairs appointment,
* Collaboration formation meeting @ Stony Brook University (July 26th-28t).

August: Formation of charter committee

October:
« 6 Draft bylaws sent to collaboration,
e 14%: Collaboration council meeting to discuss draft bylaws,

Late October — Early November:
« Comments and feedback collection of draft bylaws,
* Final bylaws circulated to collaboration members,
* Vote and adoption of collaboration bylaws.

Late November: Collaboration leadership election and appointment of formal roles as defined by bylaws.
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Joining ePIC

ePIC is forming into a full collaboration, with bylaws, etc. A collaboration council (institutional board
equivalent) is formed and governance documents are being drafted.

Once formal bylways are adopted (in the coming “month) there will likely be a formal requirement for
approval of new institution by the collaboration council. Until that time, oining ePIC is simply done by
formally expressing interest in being involved in ePIC:

(0) Email the ePIC Steering committee (Silvia Dalla Torre, Or Hen, Tanja Horn, John Lajoie, and Bernd Surrow)
(1) Fill out the institutional survey at:
https://forms.gle/FMMgEcaux9MY9noC8

Don’t need to fill all FTE information right now. What is important is the institutional interest and contact
details. This will get your institution into the institutional roster, and we will add your contact information so
they can get the emails from the current Collaboration Council co-chairs: Vicki Greene and Franck Sabatie.

(2) Fill individual institute members contact information:
https://forms.gle/cdec9ffa6hrDV1ET6

(3) Go to lists.bnl.gov and sign up to eic-projdet-collab-l, and all other relevant working group mailing lists.
You will want to distribute this internally at your institution so other interested people can sign up as well.


https://forms.gle/FMMgEcaux9MY9noC8
https://forms.gle/cdec9ffq6hrDV1ET6

Conclusions

The ePIC Collaboration has kicked-off following a detailed development process
(Yellow-report and Detector proposals):

* Working groups focused on consolidation and developing the ePIC technical
design for CD-2/3A (Forum to focus community and R&D consortium expertise),
* Collaboration formed, draft charter circulated, elections expected soon,

* Next collaboration meeting at JLab, Jan. 9-11th,

The ePIC Detector is maturing into a detailed technical design

* EIC detectors are an enormous undertaking that will require participation and expertise

from both the RHIC and JLab communities, as well as key international contributions!

Key requirements for ePIC to be successful:

* EIC construction, HP computing, Theory, Experienced Workforce, international engagement

ePIC continues engaging with the community via U.S. and European long-range plans
* First step in U.S. process: QCD Town Hall Meeting on Sep. ’22. Strong commitment to EIC,
* EIC positively mentioned in European Particle Physics Strategy document (2020),

* Working on contributions to NUPECC process with EIC Users Group.






U.S. QCD Community Remains Committed!

We recommend the expeditious completion of the EIC as the highest priority for facility construction

The Electron-lon Collider (EIC) is a powerful and versatile new accelerator facility, capable of colliding high-
energy beams ranging from heavy ions to polarized light ions and protons with high-energy polarized electron
beams. In the 2015 Long Range Plan the EIC was put forward as the highest priority for new facility construction
and the expeditious completion remains a top priority for the nuclear physics community. The EIC, accompanied
by the general-purpose large-acceptance detector, ePIC, will be a discovery machine that addresses fundamental
questions such as the origin of mass and spin of the proton as well as probing dense gluon systems in nuclei. It
will allow for the exploration of new landscapes in QCD, permitting the “tomography”, or high-resolution
multidimensional mapping of the quark and gluon components inside of nucleons and nuclei. Realizing the EIC
will keep the U.S. on the frontiers of nuclear physics and accelerator science and technology.

Building on the recent EIC project CD-1 approval, the
community-led Yellow-Report, and detector proposals,
the QCD research community is committed to continue
the development and timely realization of the EIC and
its first detector, ePIC. We recommend supporting the
growth of a diverse and active research workforce for
the ePIC collaboration, in support of the expeditious
realization of the first EIC detector.




