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T Theoretical foundation I

O EIC- A QCD lab to explore the structure and dynamics of the visible world
@5
_ 1 .
Locp = Y 65 (D" —my) ¢y — 3 TeG* G

p=t

O Interactions arise from fundamental symmetry principles: SU(3).

O Properties of visible universe such as mass and spin (e.g. proton): Emergent through complex structure of the

QCD vacuum

Major goal: Essential elements looking

, _ , forward:
Understanding QCD interactions

and emergence of hadronic and 1) Tomography of hadrons and

nuclear matter in terms of quarks nuclear matter in terms of

and gluons quarks and gluons

2) Synergy of experimental

progress and theory

D. Leinweber: Quantum fluctuations in gluon fields
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Theoretical foundation

O DIS - Parton structure: Unpolarized

H1 and ZEUS Collaborations (H. Abramowicz et al.), Eur.Phys.J. C75

(2015) no.12, 580.
H1 and ZEUS
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1990: J. |. Friedman, H. W.
Kendall and R. E. Taylor: “for
their pioneering investigations
concerning deep inelastic
scattering of electrons on protons
and bound neutrons, which have
been of essential importance for
the development of the quark

model in particle physics.”

R. D. Ball et al., EPJ C77 (2017) 663.
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L Theoretical foundation |
O DIS - Parton structure: Polarized EAZ AS — Aut A+ Ad+ Ad+ As 4 Az

COMPASS Collaboration (C. Adolph et al.), Phys.Lett. B753 (2016) 18. 2 1
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O Motivation - EIC program

How are the sea quarks and gluons, and their spins, distributed in space

and momentum inside the nucleon?

How do the nucleon properties emerge from them and their

interactions?

How does a dense nuclear environment affect the quarks and

gluons, their correlations, and their interactions?

What happens to the gluon density in nuclei? Does it saturate at

high energy, giving rise to a gluonic matter with universal

properties in all nuclei, even the proton?

PANIC 2021 Conference
Lisbon, September 9, 2021

EIC Physics Pillars I

How do color-charged quarks and gluons, and colorless jets, interact

with a nuclear medium?

How do the confined hadronic states emerge from these quarks and

gluons?

How do the quark-gluon interactions create nuclear binding?

Bernd Surrow



T EIC Physics Pillars | |

O  EIC: Study

structure and —~

| -
dynamics of matter P

P FI
at high luminosity, & é
high energy with % 1034 Tomography (p/A) 100 >

, Transverse Momentum =

I db d N . T :

polarized beams an c Distribution and Spatial 8
wide range of nuclei O Imaging C

O Whitepaper: = 1033 Spin and Flavor Structure of 10 £
+ the Nucleon and Nuclei 3

arXiv:1212.1701 3

= 5

é Parton Distributions QCD at Extreme Parton T

s 1032 in Nuclei Densities - Saturation 1 —
T O

()]

"

=

Electron lon Collldeer: Under‘stand ing
the glue that
binds as alll

The Next Q!
b

40 80 120

Vs (GeV)

PANIC 2021 Conference Bernd Surrow
Lisbon, September 9, 2021


https://arxiv.org/abs/1212.1701

EIC Physics Pillars I 9

0O Requirements
O  Machine:

O  High luminosity: 1033cm-2s-1 - 1034cm-2s-1
O  Flexible center-of-mass energy \/E =,/4E, Ep : Wide kinematic range Q2 =85XYy
O  Highly polarized electron (0.8) and proton / light ion (0.7) beams: Spin structure studies
O  Wide range of nuclear beams (d to Pb/U): High gluon density

O Detector:

O  Wide acceptance detector system including particle ID (e/h separation & m, K, p ID - flavor tagging)

O  Instrumentation for tagging of protons from elastic reactions and neutrons from nuclear breakup: Target / nuclear
fragments in addition to low Q2 tagger / polarimetry and luminosity (abs. and rel.) measurement

M perturbative

HERMES, COMPASS, JLab6, JLABI12

o m (e
.|_|_|_|_|_|_|)

10-1 1 10 102 103 104 10°
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EIC Physics Pillars
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O QCD dynamics

Q? (GeV?)
A

Quarks and
Gluons

Resolution
>

weak
coupling

strong
coupling

Pomerons?
Regge trajectories? Y
» 1/X

non-perturbative perturbative

Parton Density

- @
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EIC Physics Pillars

arXiv:1708.01527

O Explore QCD landscape in various
aspects over a wide range in x and
QZ

O Heavy nuclei at high energy critical

to explore high-density gluon matter!

Bernd Surrow
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EIC Physics Pillars
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O Inclusive eA scattering measurements
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EIC Physics Pillars

0O Charm-associated eA scattering measurements

arXiv:1708.01527
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EIC Physics Pillars
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Modifications of
nuclear
environment:

Pb
Rg
Ratio of gluon

distribution in Pb

compared fo proton
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EIC Physics Pillars

O Spin and Flavor Structure of the Nucleon - arXiv:1212.1701
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a Impac’r on pr'oTon spin E. Aschenauer, R. Sassot and M. Stratmann, Phys. Rev. D92 (2015) 094030.
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O Transverse Momentum Distribution and Spatial Imaging arXiv:1212.1701
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https://arxiv.org/abs/1212.1701

O Critical steps over the last couple of years -1

O INT Workshop series / Documentation of Physics Case -

Whitepaper: "Understanding the glue that binds us all!”
O INT Workshop: 2010
O  WP: 2012, updated in 2014 for LRP

O 2015 Long-range plan (LRP):

T. Hallman

The 2015 Long Range Plan for Nuclear Science

Recommendations:
1. Capitalize on investments made to

maintain U.S. leadership in nuclear
science.

N

. Develop and deploy a U.S.-led ton-scale
neutrino-less double beta decay
experiment.

w

. Construct a high-energy high-
luminosity polarized electron-ion
collider (EIC) as the highest priority for
new construction following the
completion of FRIB.

LONG RANGE PLAN
Increase investment in small-scale and for NUCLEAR SCIENCE
mid-scale projects and initiatives that
enable forefront research at @ @

>

universities and laboratories.

The FY 2018 Request supports progress in important aspects of the 2015 LRP Vision

us oenruentor | Office of
e ENERGY  science NSAC Meeting June 2, 2017 16

O Request fo review EIC Science Case by National
Academy of Sciences, Engineering, and Medicine (NAS)

PANIC 2021 Conference
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EIC project development

arXiv:1212.1701

Gyt Understandi ng

The Next QCD F

el the glue that
binds as all!

SECOND EDITION

T. Hallman

Next Formal Step on the EIC Science Case is Continuing

THE NATIONAL ACADEMIES OF SCIENCES, ENGINEERING, AND MEDICINE
Division on Engineering and Physical Science

Board on Physics and Astronomy

U.S.-Based Electron lon Collider Science Assessment

Summary

The National Academies of Sciences, Engineering, and Medicine (“National Academies”)
will form a committee to carry out a thorough, independent assessment of the scientific
justification for a U.S. domestic electron ion collider facility. In preparing its report, the
committee will address the role that such a facility would play in the future of nuclear
science, considering the field broadly, but placing emphasis on its potential scientific
impact on quantum chromodynamics. The need for such an accelerator will be addressed
in the context of international efforts in this area. Support for the 18-month project in the
amount of $540,000 is requested from the Department of Energy.

“U.S.-Based Electron lon Collider Science Assessment” is now getting underway. The Chair
will be Gordon Baym. The rest of the committee, including a co-chair, will be appointed in
the next couple of weeks. The first meeting is being planned for January, 2017

PPy ———
@ ENERGY o2 — - .
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https://arxiv.org/abs/1212.1701

O
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EIC project development I

NAS Webinar and NAS report release: 07/24/2018

https://www.nap.edu/catalog/25171/an-assessment-of-us-based- : T
electron-ion-collider-science Download pdf-file of e
final report!

O Webinar on Tuesday, July 24, 2018 - Public AN ASSESSMENT OF

presentation and report release UlS.-BASED ELECTRON-ION
COLLIDER SCIENCE

O Gordon Baym (Co-chair): Webinar presentation

“The committee finds
that the science that can
be addressed by an EIC

1s compelling,
fundamental and
timely.”

O Slides from Webinar: https://www.nap.edu/

resource/25171/eic-public-briefing-slides.pdf

O Glowing" report on a US-based EIC facility!

Lisbon, September 9, 2021
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https://www.nap.edu/resource/25171/eic-public-briefing-slides.pdf
https://www.nap.edu/resource/25171/eic-public-briefing-slides.pdf
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EIC project development I

O Announcement by the Department of Energy on January 9, 2020

Department of Energy

hetps://www.energy.gov/articles/ U.S. Department of Energy Selects

us-department-energy-selects-
brookhaven-national-laboratory-
host-major-new-nuclear-physics

Brookhaven National Laboratory to Host
Major New Nuclear Physics Facility

JANUARY 9, 2020

WASHINGTON, D.C. — Today, the U.S. Department of Energy (DOE) announced the selection of Brookhaven National Laboratory in Upton,
NY, as the site for a planned major new nuclear physics research facility. The Electron lon Collider (EIC), to be designed and constructed
over ten years at an estimated cost between $1.6 and $2.6 billion, will smash electrons into protons and heavier atomic nuclei in an effort to
penetrate the mysteries of the “strong force” that binds the atomic nucleus together.
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EIC project development

O Press release by JLab and BNL

JEFFERSON LAB TO BE MAJOR PARTNER IN ELECTRON ION COLLIDER
PROJECT

https://www.jlab.org/news/
The Department of Energy announced that Jefferson Lab will collaborate on plans to build a future Electron lon Collider in New York releases/jefferson-lab-be-
major-partner-electron-ion-

NEWPORT NEWS, VA — The Department of Energy announced that it has taken the next step toward construction of an Electron lon collider-project

Collider (EIC) in the United States. DOE announced on Thursday that the collider will be sited at DOE’s Brookhaven National
Laboratory in Upton, N.Y. In addition, DOE’s Thomas Jefferson National Accelerator Facility will be a major partner in realizing the EIC,
providing key support to build this next new collider, which will be the most advanced particle collider of its type ever built.

U.S. Department of Energy Selects Brookhaven National
Laboratory to Host Major New Nuclear Physics Facility

January 9, 2020

https://www.bnl.gov/newsroom/news.php?a=116996

. %
The Relativistic Heavy lon Collider (RHIC) at Brookhaven National Laboratory will provide crucial
infrastructure for the new Electron lon Collider.

WASHINGTON, D.C. - Today, the U.S. Department of Energy (DOE) announced the selection of
Brookhaven National Laboratory in Upton, NY, as the site for a planned major new nuclear physics
research facility.
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EIC Accelerator Design

O EIC accelerator design ,
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’ Luminosity: 1033-1034cm-2s-1/ 10-100fb-! / year
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The EIC Detector Requirements and R&D

O Overview of processes and final states

e+p/A—e +X

Inclusive DIS

Semi-Inclusive DIS
(SDIS)

Deeply-Virtual
Compton Scattering
(DVCS)
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o

Inclusive: Unpolarized fi(x,Q2) and helicity distribution Afi(x,Q?)
functions through unpolarized and polarized structure function

measurements (Fz, Fi, g1)

Define kinematics (x, y, Q?) through electron (e-ID and energy+angular
measurement critical) / hadron final state or combination of both

depending on kinematic x-Q2 region

SDIS: Flavor tagging through hadron identification studying FF / TMD's
(Transverse momentum, kr, dependence) requiring azimuthal asymmetry
measurement - Full azimuthal acceptance

Heavy flavor (charm / bottom): Excellent secondary vertex

reconstruction

Exclusive: Tagging of final state proton using Roman pot system studying
GPD's (Impact parameter, bt, dependence) using DVCS and VM production
eA: Impact parameter determination / Neutron tagging using Zero-Degree
Calorimeter (ZDC)
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O Overview of general requirements

3: Nuclear

and _

nucleonic Beamline
fragments / .

scattered W ,
proton

O Acceptance: Close to 41t coverage with a n-coverage
(n = -In(tan(6/2)) of approximately n < |3.5| combined
calorimetry (EM CAL and hadron CAL at least in
forward direction) and tracking coverage

O Low dead material budget in particular in rear
direction (~5% X/Xo)

O Good momentum resolution Ap/p ~ few %

O Electron ID for e/h separation varies with 8 /n at
the level of 1:104/ ~2-3%/JE for n<-2 and ~7%/JE

for -2«n<1
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The EIC Detector Requirements and R&D l

arXiv:1212.1701
1: Scattered

electron
\\\\ Electron 2:
\ Beamline Frag mented
particles (e.g.
m, K, p) of

struck quark

Particle ID for m/K/p separation over wide momentum range
(Forward n up to ~50GeV/c / Barrel n up to ~4GeV/c / Rear n up to ~6
GeV/c)
High spatial vertex resolution ~ 10-20um for vertex reconstruction
Low-angel taggers:

O Forward proton / A fragment spectrometer (Roman pots)

O Low Q? tagger

O Neutrons on hadron direction
Luminosity (Absolute and relative) and local polarization direction

measurement
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O Generic Detector R&D program for an EIC

The EIC Detector Requirements and R&D I

O  In January 2011, BNL, in association with JLab and the DOE Office of NP, announced a generic
detector R&D program to address the scientific requirements for measurements at a future EIC
facility.

O Goals:

O  Enable successful design and timely implementation of an EIC experimental program
O  Develop instrumentation solutions that meet realistic cost expectations

O  Stimulate the formation of user collaborations to design and build experiments

O Peer-reviewed program funded by DOE and managed by BNL with $1M/year to $1.5M/year Initiated
and coordinated by Tom Ludlam (BNL) until 2014 / Since 2014 coordinated by Thomas Ullrich (BNL)

O Key to success: Standing EIC Detector Advisory Committee

O  Current members: Marcel Demarteau (ANL), Carl Haber (LBNL), Peter Krizan (Ljubljana), Ian Shipsey (Oxford),
Rick van Berg (UPenn), Jerry Va'vra (SLAC) and Glenn Young (JLab)

O  Past members: Robert Klanner (Hamburg) and Howard Wieman (LBL)

O Wide range of R&D programs: Calorimetry / Tracking (6EM, MicroMegas, TPC) incl. silicon / Particle ID (TRD, Dual-RICH,
Aerogel RICH, DIRC, TOF) / Polarimetry / Background / Simulation Tools /

https://wiki.bnl.gov/conferences/index.php/EIC_R%25D
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2 The EIC Users Group

O Size and demographics

O EICUG organization established in summer 2016

O Innumbers...: 1298 members (Experimental scientists: 797 / Theory scientists: 327 /
Accelerator scientists: 161 / Computer Scientists: 7 / Support: 4 / Other: 2), 263
institutions, 35 countries, 6 world regions

O  World map:

Institutions
by region

B NORTH AMERICA
[ EUROPE

I ASIA

B SOUTH AMERICA
(M| AFRICA

| OCEANIA
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The EIC Users Group

O EICUG Formation

O A user organization was formed in 2016 based on a charter stating:

Electron lon Collider Users Group
Charter
June 9, 2016

PREAMBLE

With the recommendation by the U.S. nuclear physics community in the 2015 Long
Range Plan that an Electron-lon Collider (EIC) is the highest priority for new facility
construction, it is timely for all the users of a future US-based EIC to organize more
formally into an EIC Users Group (EICUG) with the goal of giving the future users
community a stronger and more visible role in the process leading to the realization of
an EIC.

O Goal:

O Enhance and refine the scientific case

O  Provide a forum for discussion and promote collaboration across the accelerator, experimental and
theoretical communities to enhance the progress tfowards realization of the EIC

O Represent the interests of the EIC users in discussions with laboratories and funding agencies

O Serve as a point of contact for those across the globe with interest in participating in the EIC
program

O Membership: Open to individuals from all institutions that support the missions of the EIC

User organization!
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The EIC Users Group

O EIC community activities / Conferences and Workshops
PCETICVI

6th International Conference on

Physics Opportunities at an Electron-lon Collider
7-1 September 2015

Ecole Polytechnique, Palaiseau, France

" h!lp //pooticé sclencesconf.org/ 2SS

participats F ams & Works!

Infe for Organizers » 2017 Programs

[ S——— Toward Pradictive Theories of Nuciear Reactions Across the lsotopic Chart (INT-17-1a)

ECT™

D Lee
Joint CTEQ Meeting and POETIC 7

(7th International Conference on Physics
Opportunities at an ElecTron-lon-Collider)

i with Jets and Heavy Quarks (INT-17.18)

L. P
oo

The Proton Mass

At the heart of most visible matter.
Temple University, March 28-29, 2016

Universiy of T
ST Buling Auia Hagna
via Fili, 14

T-17-28)

International Advisory
mittee:

INFN Trieste
Department of Physics, University of Trieste

- Pomco, B.0. Metzger
. 7 Agell, 2007 . T30

ica Novacco: tel.+39 04 3 i i ] -'&‘ : y of Madrons and Nuclel
o She: p ugaoL st & August 23 - Septomber 26, 2017
__ . i 3 sty | Clol, K. Hakd, Z.E Mozian

INT-17-

i, B. Pasquin

ElecTron

. 2007

Probing QCO = Photon-Nucleus Interactions at RMIC and LMC: the Path
February 13 - 17, 2017
LD Tapia Takaki, CA Botuland, SR Kiein. T. Lappi. M. Syikmen

Local Organizing Committe:

Bl SICN 2017: Intemational Workshop on e Sign Probles in QCD and Beyond (INT-17.84W)
Masch 20 - 24, 2017
4 Caron, 8. Chandrusskharan, K. Darle, C. Gutringe, D. Kaplan, U.-J. Wisss

- Latsice QCD Inpst for Neutrinoless Dosbile-f Decay {INT-17-67W)
EICUG 2018 ‘ : 2 Bavous W

Z Davoud, W. Detmoid. A. Nicholson, NLJ. Savage

Electron lon Collider Uscr Gr

The Flaver Seructure of Nucteon Sea (INT-17.886W)
Octcber 2-13, 2017
C. Aidula, W. Detmold, J Qlu, W. Vogeisang

October 23 - 27, 2097
K Baby, Z Berezhiany, Y. Kamyshiov, B. Kerbibov

» 2018 Programs

the outcome of the Nationsl Acsdemc of s 1 4 ° Nuclea ab-intio M Md Noutrinog Physics [INT-15-1a)
ooyt e ¢ » v . February 26 - Navsh 30, 20

D

/ A ar gluon plastaa C. Bardier. O. Boshar, A u:‘k'o‘ Udbarri, A Lovaio, J. Menéndez
T e T X

‘ y e ' ” INTAS 10}
2020 EIC Users Group Meeting . Multh-Seale Problerms Using Eflective Field Theories (N )

. . . May 7 - Jua 1, 2018

E Beaaten N Bewrbila, T. Scrdder A Vo

Funcamenal Physics with Clectroweak Probes of Light Nuclel [INT-15-2x)
Jure 12 - July 13, 2018
S Bacca, R J ML S Pastore, D Philips

Advances in Monte Carte Techniques for Many Body Guastum Systems (INT- 1820
July 30 - September 7, 2018
F. Pecderiva, 8. Curk, S. Gandoll, M. Savige

The world's mos! powerful

microscope for studying the { S I Ing Nucleans and Nuciel in Migh Energy Colligions ONT-18-3)
e A g ) October 1 - Nowermber 16, 2018
qlueb l:nh:: bm‘?d‘b”lw bualzimq - k ¥ Hata, ¥ Kovahegov, C. Marguet, A. Prosudin

of visible matter .

B ]

PHYSICS : INSTITUTE FOR NUCLEAR THEORY

brocess Nucleosynthasis in Neutren Star Sinary Mergers (INT-17.20)

Osciliations: Appe: \ and Baryog (INT-17-65W)
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Highly Active
EIC
Community!

Programs
related to
EIC
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The EIC Users Group I
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O Major effort in 2019-2021: Yellow Report Activities

O  With the announcement of CDO and site selection, EICUG announced the formation of a Yellow Report

study in preparation of the EIC program:

O

O

Quantify physics measurements for existing or new physics fopics and implications for detector
design (“Physics WG")
Study detector concepts based on the requirements defined above, and quantify implications for

physics measurements ("Detector WG")

Effort planned for 1 year with 4 dedicated workshops summarized in Yellow Report - Important

input for conceptual and technical design report

= 1st YR Workshop: March 19-21, 2020: Temple University, US

®  2nd YR Workshop: May 22-24, 2020: INFN Pavia, Italy

" 3rd YR Workshop: September 17-19, 2020, CUA, Washington DC, US
" 4th YR Workshop: November 19-21, 2020: UCB, Berkeley, US

Formation of collaborations following Yellow Report effort in 2021

O Strong international presence at both the leadership and participants of the Yellow Report studies!
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The EIC Users Group

O Volume 1-3: Executive Summary / Physics / Detector

BNL-NNNNN-YYYY-AA

( ) EIC YELLOW REPORT ( ) EIC YELLOW REPORT ( ) EIC YELLOW REPORT
Volume |: Executive Summary Volume II: Physics Volume llI: Detector

O ~400 authors / ~150 institutions / ~900 pages with strong international contributions!

O Review: Community review within EICUG and external readers (~30) worldwide covering physics and detector expert fields!

O Editorial process completed / Available on archive: https://arxiv.org/abs/2103.05419
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O Open Call for Detector Proposals

Call for Collaboration Proposals
for Detectors at th‘e Electron lon Collider

EIC Current Status and Next Steps I

i

;::

Brookhaven National Laboratory (BNL) and the.Thomas Jefferson National Accelerator Facility (JLaB)'~are pleased'to
announce the Call for Collaboration Proposals for:Detectors to be located at the Electron-lon Collider (EIC): The EIC will
.. have the capacity to host two interaction regions, each with a corresponding detector. It is expected that each of these two

detectors would be represented by a Collaboration.
: i

O Deadline for proposal submission: December 1, 2021

O Part 1 (40 pages): Science and performance estimation of conceptual detector design together with technology choices, R&D

needs, and risks
O Part 2 (20 pages): Collaboration roster and structure, timescale, and cost

PANIC 2021 Conference Bernd Surrow
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O Known Detector Proposal Efforts: ATHENA / CORE / ECCE

O Three detector proposals efforts have emerged: ATHENA / CORE / ECCE

O Shown below a SketchUp implementation for integration studies

ATHENA: A Totally Hermetic Electron-

Nucleus Apparatus
Concept: General purpose detector
inspired by the YR studies based on a

new central magnet of up to 3T

WWW:-page: https://www.athena-eic.org

PANIC 2021 Conference
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EIC Current Status and Next Steps I

CORE: COmpact detectoR for the Eic
Concept: Nearly hermetic, general-
purpose compact detector, 2T baseline
WWW-page: https://
userweb.jlab.org/~hyde/EIC-CORE/

ECCE: EIC Comprehensive
Chromodynamics Experiment
Concept: General purpose detector
based on 1.5T BaBar magnet
WWW-page: https://www.ecce-
eic.org

Bernd Surrow


https://www.athena-eic.org
https://userweb.jlab.org/~hyde/EIC-CORE/
https://userweb.jlab.org/~hyde/EIC-CORE/
https://www.ecce-eic.org
https://www.ecce-eic.org

O Project status

EIC Current Status and Next Steps

33

O EIC project is carried out in partnership between BNL and TINAF / Partnering agreement signed in

May 2020

O EIC Council, chaired by BNL Director, established in June 2020. TINAF director is a founding member.
Concept based on recent DOE Office of Science projects

O Executive Management Team integrates BNL and TINAF project leadership roles:

BROOKHAVEN NATIONAL LABORATORY
D. Gibbs
Laboratory Director
R. Tribble J. Anderson
Deputy Director for Science & Technology Deputy Director for Operations

Electron lon Collider Council
D. Gibbs, Chair

Project Advisory Committee

T. Glasmacher, Chair

l

EIC User Group Steering
Committee
B. Surrow, Chair
R. Milner, Vice Chair

_____

A, Deshpande (BNL)
EIC Science Director

PANIC 2021 Conference
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ELECTRON-ION COLLIDER PROJECT

J. Yeck (BNL), Project Director
F. Willeke (BNL), Deputy Project Director and Technical Director

R. Ent (TJ), Co-Associate Director for  A. Lung (TJ), Deputy Project Director

the Experimental Program for TINAF Partnership

E. Aschenauer (BNL), Co-Asscciate A. Seryi (TJ), Associate Director for
Director for the Experimental Accelerator Systems &
Program International Partnership

D. Hatton (BNL), Project Manager

Detector Advisory Committee
E. Kinney, Chair

Machine Advisory Committee
T. Raubenheimer, Chair

l
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O Milestones and Anticipated Next steps

O Total Project Cost (TPC):
$2,249M

O (D1 approved!

O CD2 preparations well
underway!

O DOE NP office together
with BNL/JLab and
EICUG engage in regular
dialog with international

funding agencies!
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EIC Current Status and Next Steps
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i Summary I

O Over two decades, the U.S. nuclear physics community has developed the scientific and technical case for the

Electron-Ion Collider, to push the frontiers of human understanding of the fundamental structure of matter.

O Realization of EIC will demand that DOE NP, BNL and JLab lead the U.S. to the frontiers of collider

technology.

O Enormously profit from diverse set of experiences in accelerator science, detector technology and theory at

numerous institutions world-wide critical for a broad EIC scientific program.

O The recently completed Yellow Report activity brought fogether the EIC community even under restricted
conditions and resulted in a 3 Volume Series: Executive Summary / Physics / Detector - Basis for Detector

proposal efforts: ATHENA / CORE / ECCE with a deadline of December 1, 2021l

O Outstanding educational opportunities for multiple generations of students and postdoc world-wide: Physics

studies / Detector technology / Accelerator technology

PANIC 2021 Conference Bernd Surrow
Lisbon, September 9, 2021



mpl 36
i Summary I

O Over two decades, the U.S. nuclear physics community has developed the scientific and technical case for the

Electron-Ion Collider, to push the frontiers of human understanding of the fundamental structure of matter.

O Realization of EIC will demand that DOE NP, BNL and JLab lead the U.S. to the frontiers of collider

technology.

O Enormously profit from diverse set of experiences in accelerator science, detector technology and theory at

numerous institutions world-wide critical for a broad EIC scientific program.

O The recently completed Yellow Report activity brought fogether the EIC community even under restricted
conditions and resulted in a 3 Volume Series: Executive Summary / Physics / Detector - Basis for Detector

proposal efforts: ATHENA / CORE / ECCE with a deadline of December 1, 2021l

O Outstanding educational opportunities for multiple generations of students and postdoc world-wide: Physics

studies / Detector technology / Accelerator technology J . |
oln us!
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