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I . A h Network of Networks

Inter-American

Program goals

(1) Develop strategic partnerships across the various physics research
networks in the Americas to tackle QCD challenges;

(2) Identify the needs, strengths and synergies of network partners for
developing large scale science projects in the US;

(3) Design activities for researchers in the U.S., Canada, and Latin America
that will facilitate leveraging complementary resources for QCD research,
and

(4) Enhance the training of the next generation of researchers in a novel set
of skills that include international multi-team experience.
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Research areas related to QCD

eﬁ‘o
* Accelerator technologies esoo‘;\o‘(\“‘
* Theory CS‘(\Q‘G co(’“s
* High performance computing \'e\\e‘oo(&‘-“o“\'i\e
* Particle detectors, instrumentation and electronics 5\)'9?00((\““
* Real-time event selection o}

» Software development, and development of Monte Carlo simulation
* Al and QIS tools

Kick-off meeting at CFNS on Dec 16, 2021
120 participants
https://indico.bnl.gov/event/13562/
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Nb List of invited networks

We are an open network: future networks can also participate
* Electron-lon Collider User Group
 Jefferson Lab Users Association
 RHIC and AGS User's Group
 US LHC Users Association
e Association of Latin American Nuclear Physics and Applications (ALAFNA),
e Southeastern Universities Research Association (SURA)
 Latin American Association for High Energy, Cosmology and AstroParticle Physics
* Nuclear Physics and Applications (INCT-FNA)
* Rede Nacional de Fisica de Altas Energias (RENAFAE)
e Mexican Particle Accelerator Community (CMAP)
e EIC-Canada Collaboration
e California EIC Consortium




N@ List of invited network partners
We are an open network: future networks can also
participate

* Center for Frontiers in Nuclear Physics (CENS) at Stony Brook University &
Brookhaven National Laboratory

* The Electron-lon Collider Center at Jefferson Lab

e Center for Accelerator Science at Old Dominion University

e The ICTP South American Institute for Fundamental Research (ICTP-SAIFR)
* Canadian Institute of Nuclear Physics

 TRIUMF. Canada's Particle Accelerator Center

 The Institute of Nuclear Theory
e Center for Nuclear Femtography
e EIC Theory Institute at BNL




IAN&QCD New phase of the program
from September 2025

Track 1:

» Early career researchers workshop

 Bi-national or international meetings aligned to ., ANNQ QCD objectives
» Use case workshops (Al/QIS, detector R&D, theory-focused, etc)

« Short courses and mentoring sessions

* LANN QCD Summit, including science diplomacy ,S(o(o o
09
Track 2: I\ {¢©
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* Visiting and exchange programs o’ e,d . Q"‘

W 1402 e
»+ QCD ambassadors program W o W) 0°
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Timelines for New Colliders

2030 2035 2041 2046 2060
HL-LHC:
2030-2041
w
£
s
S
,_E SuperKEKB: SuperKEKB (post LS2): 2034-onwards
% up to 2032 EIC (ePIC): 2035 - onwards
o /

| FCC-ee: 2046 - 2060

* Phasing of different colliders allows for global R&D with current experiments/machines driving the deployment of technology
*  HL-LHC, SuperKEKB (HEP) EIC (NP) = FCC (HEP)
* Partial overlapping and staggered start-up times allow for cross-fertilization of physics results

* Gapintimebetweenin HEP/NP colliders allows for a balanced effort between communities

* Forexample, scientists can analyze LHC data while preparing for EIC
* Scientists (especially early career) will be able to do research at EIC while preparing for FCC
*  Provides continuous opportunities for training the next generation HENP technical workforce

From J. Lajoie Joint APS DPF/DNP Meeting
https://indico.global/event/17474



.;e/fTe-rgon Lab

Continuous Electron Beam Accelerator Facility (CEBAF)

FY26 CEBAF Operations Plan

« 24 weeks of Physics

E = 11.7 GeV (energy gain per linac 1,060 MeV)
« Beam power up to 900 kW

» 86.7% reliability in FY25

102 gy , " T T
. ig: 7 Mg’J:a:ﬁsLam ep facilities; CEBAF is the onll! .
E o = SLAC | electron accelerator in
LOE & | the world capable of
5 a0k Boen — Lwc 1 probing nucleon and
EIF sasan  ENCE = 7 nuclear structure at the
E - s  omazus | fundamental quark and
1010 HERMES  Ene/NMC I I I
o il s gluon level.

CM energy [GeV]
World leadership:
luminosity (up to 1039 e/cm2/s),
polarization (up to 95%)
with energy up to 12 GeV
Experiments in four halls — A, B, C and D
2 high current, spectrometers, multipurpose
1 low current, nearly full acceptance
1 for direct photon interactions (exotic spectroscopy, J/V¥, etc.)



Je on Lab

CEBAF: High-Impact Science Programs

The CEBAF user facility runs up to four experimental halls simultaneously provided polarized electrons and total beam
power of over IMW. The scientific program, which completes several experiments a year, has six main categories:

* Nucleon structure: Precision measurements of form factors and parton
distributions reveal how quarks and gluons are arranged and bound.

* Excited states & resonances: Mapping the baryon spectrum tests how QCD
confinement generates mass and structure.

* 3D imaging of quarks: Generalized Parton Distributions (GPDs) from Deeply
Virtual Compton Scattering and meson production give a “tomographic”
picture of the nucleon.

* Short-range nuclear forces: Studies of correlated nucleon pairs show how
QCD at the quark level translates into the nuclear force.

* Exotic matter: Searches for hybrid mesons and gluonic excitations test
predictions of QCD beyond the simple quark model.

* Tests of the Standard Model and Fundamental Symmetries: Precision
measurement such as MOLLER making ultra-precise measurements of the
electron's weak charge and the weak mixing angle to search for physics
beyond the standard model.




A glorious run from 2000-2026 : unparalleled scientific output: Quark Gluon Plasma and Nucleon Spin

The Relativistic Heavy lon Collider

A machine built to explore fundamental matter at the dawn of time
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Discovery Science at RHIC and the LHC

Combined complementary programs have demonstrated that the quark gluon plasma (QGP)
is a strongly coupled, near perfect, highly vortical, fluid of deconfined quarks and gluons

Open questions remain:

* What are the QGP’s microscopic properties?

* How does this strongly interacting matter thermalize and exhibit collective fluid-like behavior?
* Is there a Critical Point in the QCD phase diagram?

 How do quarks and gluons lose energy and propagate through hot nuclear matter?

« Can we understand the emergence of hadrons, confinement, and the structure of matter?

» What are the connections between heavy-ions collisions and neutron stars?

RHIC : 7-10 years of analyses and publications necessary to complete science mission
LHC : Final HI collisions of Run-3 starting soon. Preparing for HL Run-4 and beyond
Slide: Helen Caines "
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A New Era of Discovery:

From RHIC to the Electron-lon Collider (EIC)

L"\

P\

Relativistic
Heavy lon
Collider

\\

Brookhaven

National Laboratory

Building on the ~$2 billion+
investment in RHIC:

Re-use existing tunnel

Minimal modification to ion
beam complex (yellow)

New electron beam facility

Partnership between U.S. Department of Energy,
Brookhaven Lab, Thomas Jefferson National Accelerator

Facility, New York State, and collaborators around the world.

Electron-lon
Collider
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Electron-lon Collider: Top Priority for New Facility Construction in
the Nuclear Science Long Range Plan

 Located at BNL, using existing RHIC assets, with TINAF
as a major partner

Estimated cost rage of $1.7 billion to $2.8 billion.

In-kind contributions: New York State and International
partners

— $100M grant from New York supports civil
construction

— ~$90M anticipated for the detector ePIC (~30%)
— ~3$50M anticipated accelerator scope (~5%)

Critical Decision-3A (long lead procurement): March
2024

Critical Decision CD-3B (second long lead procurement
request) approved January 2026
Project elaborating its subproject strateg

S. DEPARTMENT | Office of

f ENERGY | Science Energy.gov/science

ReginaRameika From Joint APS DPF/DNP Meeting https://indico.global/event/17474 13



NP International Engagement Continues to Grow

. . Barrel ) Dual-radiator MAPS Trackin
* Topics of mutual interest: S Calorimeter || Superconducting I I i Deteciors
; : Solenoid k‘ %
 Alignment with NP mission and | {@, i iAi
scope.
« Alignment with mission and ] il
scope of international partners. — X _y = -
W Electromagnetic ‘ , W —N Forward Time-of-Flight
 Capabilities of the || = .
participating international " @ ‘Bw
Data-Acquisition
p a rtn e rS . Electronics I*I

¢ EIC User Group: 1,562 members

from 310 Institutions in 41 * Expressed interests in the ePIC central detector
countries (March 2026) subsystems labeled by country

U.S. DEPARTMENT | Office of

of ENERGY | Science Energy.gov/science

ReginaRameika From Joint APS DPF/DNP Meeting https://indico.global/levent/17474 14



EIC NAS Science Pillars

The EIC will unravel the
different contribution
from the quarks, gluons
and orbital angular
momentum

SPIN is one of the
fundamental properties
of matter.

All elementary particles,
but the Higgs carry spin.
Spin cannot be
explained by a static
picture of the proton
It is the interplay
between the intrinsic
properties and
interactions of quarks
and gluons

Does the mass of visible
matter emerge from

quark-gluon interactions?

Atom: Binding/Mass =

0.00000001

Nucleus: Binding/Mass =

0.01

Proton: Binding/Mass =

100

For the proton the EIC will

determine an important
term contributing to the
proton mass, the so-
called “QCD trace
anomaly

How can we
understand their
dynamical origin in
QCD?

What is the relation to
Confinement

How are the quarks
and gluon distributed in
space and momentum

inside the nucleon &

nuclei?

How do the nucleon
properties emerge
from them and their
interactions?

How do the confined
hadronic states
\Jmcrqe from quarks

gluons?

,.)_

Is the structure of a
free and bound
nucleon the same?

How do quarks and
gluons, interact with
a nuclear medium?

How do the quark-
gluon interactions
create nuclear
binding?

From John Lajoie
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What happens to the
gluon density in nuclei?
Does it saturate at high

energy?

How many gluons can
fitin a proton?

How does a dense
nuclear environment
affect the quarks and

gluons, their
correlations, and their
interactions?

s

gluon
recombination

luon =i
litting
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