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facility construction in the 2015 Long Range Plan.
Since then, the EIC was launched as a DOE
projectin 2019, and the conceptual design was
approved in 2021. Its expeditious completion
remains the highest priority for facility
construction for the nuclear physics
community.”
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AHVUFPOIT S5 AEHHEH

o~y .
L‘ NBa[iErEIIT_IQD?DEIteug NeWSFOOFﬂ Media & Communications Offic Editor's note: The following news release was issued today by the U.S. Department of Energy. Comments from DOE's Brookhaven National
Laboratory and DOE's Thomas Jefferson National Accelerator Facility (Jefferson Lab) — partners in building the Electron-lon Collider (EIC) —
Newsroom Photos v Videos FactSheets Lab History News Categories appear at the end of the news release. For more information about the EIC, contact: Karen McNulty Walsh, kmcnulty@bnl.gov, (631) 344-
8350
Contact: Karen McNulty 631) 344-8350, or Peter Genzer, (631) 344-3174 n m The U.S. Department of Energy's (DOE) Electron-lon Collider (EIC), a unique international particle collider being constructed to explore the

building blocks of matter at the smallest scale, will get a significant boost from colleagues in the United Kingdom (UK). The UK
United K|ngdom Invests in DOE's Electron-lon Collider Project to Department for Science, Innovation and Technology (DSIT), through the UK Research and Innovation (UKRI) Infrastructure Fund, has
Understand Matter at the Sma"est Scale announced its commitment to support UK personnel involved in research, development, and major equipment contributions towards the

successful completion and subsequent research program of the EIC

March 27, 2024

The contribution from DSIT is one of the first from DOE’s international partners and will help to develop the new detector and
infrastructure for the EIC. Spanning a period of seven years, the financial support from the DSIT will support a consortium of UK

laboratories and universities to partner with the EIC collaboration. The EIC will be looking for answers to some of the most important

questions in nuclear physics, like how quarks and gluons interact via the strong force to create the most fundamental building block in

nature—the proton

“The EIC is a great example of international collaboration. This unique collider will delve deeper than ever into the origin of the building
blocks of nature — and breakthroughs from it will impact the world’s understanding of the universe,” said Asmeret Asefaw Berhe, Director
of the DOE's Office of Science. “It continues a long-standing tradition of ground-breaking scientific exploration with one of DOE's oldest

and strongest partners.”

UKRI's support for EIC — £58.8 ($74.2) million to develop new detector and accelerator infrastructure — came as part of the agency's

announcement of plans for £473 ($598) million investment in infrastructure to equip UK science and innovation for the future

“Through these investments, UKRI continues to equip the research and innovation community with the tools it needs to explore and
develop the science and technologies needed for the coming decades,” said Mark Thomson, Executive Chair for the Science and

Technologies Facilities Council and Infrastructure Champion for UKRI. “These projects will strengthen the UK community's quest for

discovery and innovative applications. The long-term nature of this investment also helps to maintain the UK’s key position on the world

ad stage of research and innovation for the future. On a personal level, | am particularly pleased that today’s announcement will strengthen
eflarge

AN | the UK's collaboration with the U.S. Department of Energy, in the development and delivery of a major new scientific facility.”
John Hill, Deputy Director for Science and Technology at Brookhaven National Laboratory, with Rugaiyah Patel, Deputy Director of UKRI North America,

at a recent reception held by UKRI's North America office to mark the funding of EIC.
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Cooler Electron
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EIC Accelerator Collaboration®s&3Z (. .. w
DR & AN B K
HEDOIMZERFAFREPERANDIZY
EIC Accelerator Collaboration EIC Accelerator Collaboration Charter
- The EIC design, construction, and future upgrades have many exciting scientific i L aeme——

and technical challenges, creating opportunities for a worldwide accelerator
collaboration to become part of this exciting endeavor

* The EIC Accelerator Collaboration co-chairs

+ Prof. Carsten Welsch (Univ. of Liverpool, UK) and Prof. Andrei Seryi (JLAB and Old
Dominion University) 1£aCs

» The collaboration kick-off
meeting will be held as a
satellite meeting at the
IPAC2024 conference in May
2024 in Nashville, TN, USA

+ Accompanied by the IVIoU which is non-binding (staff matters,
legal duties, IP, etc.), high )éﬂemble when it comes to the
Parties involved and'thé R&D covered, and easy to sign

Collaborative Working Groups are topical groups that are
established to cover variety of activities related to EIC. Activities of
the Working Groups are coordinated by leaders, who are appointed
by Co-Chairs of Accelerator Collaboration in coordination with ICB
and EIC project Technical Director:

1. Beam dynamics, beam optics
Beam-beam effects
Beam cooling at collisions

Beam polarization generation, preservation
and diagnostics

Second IR

EIC commissioning

EIC upgrades

In-kind accelerator contributions

Synergies with other projects (e.g. FCC, MC)

bl ol

00 NG

https://indico.bnl.gov/event/22655/
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2021F# : Symposium 'Electron-Ion Collider (EIC) Project
- Nuclei and nucleons explored by electrons -’
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Streaming Readout workshop XII (2024412H. BATRHI#)
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https://cheyennecarronsavons-com.custommapposter.com/article/what-is-the-smallest-thing-we-know
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Macroscopic

Microscopic
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Energy
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Normal stress (pressure)
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| I EIC: 5 GeV on 100 & 200 GeV
EIC: 20 GeV on 250 GeV

o
a
T T T T

1 1
— = —AZ-FLQ -|-[Ag-|—Lg] i
2 |2 of
AX/2 = Quark contribution to Proton Spin - et dits
L, = Quark Orbital Ang. Mom I (global analysis)
Ag = Gluon contribution to Proton Spin 0.5 - <=

Ls = Gluon Orbital Ang. Mom Q2 = 10 GeV?2

i All uncertainties farAy>=9
I 1 1 1 1 I L L 1 1 | 1 1 1 1 I L 1

0.15 0.175 0.20 0.225

¢ EICTRIEDISICEDTIL—A>RE> DFS=AIE Quark Contribution to Proton Spin
« GPD and Ji sum rule (1997)

|

Gluon Contribution to Proton Spin

1
—

I '](1 L) + J_q L Ji Sum rule (1997)
5 (1) (1)

JU(p) = %AL’ + 7(/1) = / drz [HY + EY|
Spin of quarks ) ']{1 — /(1.1' [[[!1 . s E'q]
contribution Orbital angular momentum '

of quarks

Total angular momentum of gluons
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Repulsive
pressure

r2p(r) (x102 GeV fm-")

D(0) = —— My [ d3rr?s(r) = MN/ d3r r2p(r)

Confining
pressure

Shear stress Pressure

Jefferson LabdDGPDF—4~ =AU\ ZE DD
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0 02 04 06 08 10 12 14 16 18 20

r (fm)

Nature, 557, May 17, 2018
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IC SIMULATION
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! Operating* : Project Engineering and : Construction $ Operating !
| Funds H Design (PED) Funds : & PED | Funds \
: : : Funds : :
- I
\4'// \ |
Initiation Definition EIC~ Execution Closeout
/Z/\ .
Conceptual «—Preliminary Final Construction
Design Design Design
Critical
Decisions D0 P CD-2 CcD-3 CD-4
Approve pprove Approve Approve Approve
Mission Altemghve Performance Start of Start of Operations
Need ’Se\jogm_r; Baseline (PB) Construction or Project
and Cos or Execution Completion
Range
FY19 FY20 FY21 FY22 FY23 FY24 FY23 FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33 FY34 FY35
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= | | [ A o Construction Phase sl N oot
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T
Accelerator I "\
izt i i mEl (onclusion of Science Phase
Octector : | RHIC Opgration
oo '
[ The thinner pars indicateg that H&D and design
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Accelerator
Systems
1 1 1
Detector
h |
T ity |
Infrastructure I f"'"’l'"“""‘ ; : : I I I
Construction & Accelerator | &Test
Installation Systems I I I I I | |
Dellﬂ:lia! I ' Procurement, Fabrication, Installation & Test
L il 1
' et " commionmsareon
Commissioning 1 4 1 1 |
&Pre-Ops | T Commissioning & Pre-Ops
| | |
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Spokesperson’s
Office
Spokesperson (SP)
Deputies

Executive Board
SP & Deputies

3 members elected by CC

DE&I
Early Career

Addtl. Members Nominated by

SP
TC, SCC, AC
CC Chair & Vice (guests)

At-large members:

Barbara Jacak (Berkeley), Taku Gunji (Tokyo),lI|
Paul Newman (U. of Birmingham) Ef=
DEI member: Megan Connors (GSU)

Early Career member: Fernando Flor (Yale U.)
Top level coordinators: Markus Diefenthaler (JLab),

Salvatore Fazio (Calabria), Rosi Reed (Lehigh U.), TC (vacant)

CC chair and vice-chair (non-voting): Ernst Sichtermann

(LBNL), Bernd Surrow (Temple U.)

SPOKESPERSON'’S OFFICE
J. Lajoie (ISU), Spokesperson
S. Dalla Torre (INFN), Deputy Spokesperson

[I TECHNICAL COORDINATOR

Silvia Dalla Torre (interim)

dRICH
DSL/DSTC: Marco Contalbrigo (INFN)

hpDIRC
DSL/DSTC: Greg Kalicy (CUA)

BACKWARD RICH
DSL/DSTC: Alexander Kiseley (BNL)

BACKWARDS HCAL
DSL/DSTC: Leszek Kosarzewski (OSU)

BARREL ECAL
Co-DSL: Sylvester Joosten (ANL) li.$
Co-DSL: Hwidong Yoo (Yonsei) | $ %4

DSTC (Si): Jessica Metcalfe (ANL)

(Regina)

FAR FORWARD
DSL: Alex Jentsch (BNL)

DSTC (BO): Zvi Citron (Ben-Gurion)
DSTC (Roman Pots/OMD):
Alex Jentsch (BNL)

DSTC (ZDC): Yuji Goto (RIKEN)

Deputy DSL: Maria Zurek (ANL)

DSTC (SciFi/Pb): Zisis F';:pan.’irﬂml

BARREL HCAL
Co-DSL: Stefan Bathe (Baruch)
Co-DSL: Megan Connors (GSU)

LUMINOSITY
Co-DSL: Nick Zachariou (York)
Co-DSL: Krzysztof Piotrzkowski
(AGH Krakow)
DSTC (Pair Spectr.):
Dhevan Gangadharan (Houston)

FORWARD ECAL
Co-DSL/DSTC: Oleg Tsai (UCLA)
Co-DSL: Huan Huang (UCLA)

FORWARD HCAL
DSL/DSTC: Friederike Bock (ORNL}:
Deputy DSL/DSTC: Miguel Arratia

(UCR)

FAR BACKWARD
HIGH RATE TRACKER
DSL: Jaroslav Adam (CTU)

DSTC: Simon Gardner (Glasgow)

AC-LGAD TOF
DSL: Zhenyu Ye (LBL)
Deputy DSL: Satoshi Yano

(Hiroshima) .

Si TRACKERS
DSL: Ernst Sichtermann (LBL)
DSTC: Laura Gonella (Birmingham)

GASEOUS TRACKERS
DSL: Kondo Gnanvo (LBL)
DSTC: Maxence Vendenbroucke
(Saclay)

BACKWARDS ECAL
DSL: Tanja Horn (CUA)
DSTC: Carlos Munhoz (lICLab)
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US National Laboratory (Main) Involvement - not inciuding BNL and Jtab

Barrel
Electromagnetic Forward Hadron
Calorimeter Calorimeter

.................

(ORNL also large
involvement in
DAQ/electronics)

Backward =
Electromagnetic Silicon/MAPS
Tracking Detectors

Calorimeter

= il \‘VA \y
8 "‘\

| ] : @ tos Alames

Far-Forward/Far-Backward Detectors Non-DOE Interest & In-Kind

Central Detector Non-DOE Interest & In-Kind

Superconducting . l -
Solenoid
'ﬂ‘

Detectors along the hadron and electron beam-lines

Forward Electromagnetic
Calorimeter

Tracking
Detectors

CERN )
\

Barrel
Electromagnetic
Calorimeter

Backward
Electromagnetic
Calorimeter

|

v a
i Backward Hadronic Data- ACqU'Slﬂon . | 3 %
Calorimeter Electromcs ol .
Electron-lon Collider T————— -
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wide center-of-mass energy Vs: ~20 — 140 GeV :
» map the out nucleon and nuclei structure from high to low x

polarized electron and hadron (p, He-3) beams:

» access to spin structure of nucleons and nuclei
» Spin vehicle to access the spatial and momentum structure of the nucleon in 3d
» Full specification of initial and final states to probe q-g structure of NN and NNN mteractuon in Ilght nuclei

nuclear beams: d to Pb gluon emission gluon recombination

» accessing the highest gluon densities = saturation r;
» quark and gluon interact with a nuclear medium =2

high luminosity 1033-1034cm-2s1:
» mapping the spatial and momentum structure of nucleons and nuclei in 3d

................

large acceptance (0.2 — 1.3 GeV) through forward focusing IR magnets
» spatial imaging of nucleons and nuclei
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Far-Forward Physics at EIC

D 4 " ™
; . 2o fhes i coherent/incoherent
e+p DVCS e+d exclusive J/Psi spectator tagging in light nuclei VM production in eA
e with p/n tagging TR
— k' (Eq. e
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Sullivan process .
P electroproduction Diffraction
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efer J"Z‘:'Wi =X
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" KoK+ B0
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P PN A I I gap
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All these processes require the detection of protons, neutrons, photons and
hadrons at small scattering angles > MAJOR EIC science and detector emphasis
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