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= The EIC Project

= ePIC - the project detector
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Department of Energy

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

JANUARY 9, 2020

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.

Secretary Brouillette approved Critical Decision-0, "Approve Mission Need,” for the EIC on December
19, 2019.

https://lwww.energy.gov/articles/us-department-enerqgy-selects-brookhaven-national-
laboratory-host-major-new-nuclear-physics
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wide variety of ions: from H to U
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The EIC User Group:
https://eicuq.github.io/

Formed 2016 —

* 1361 collaborators,

* 36 countries,

« 267 institutions as of
September 20, 2022.

Strong and Growing

International Participation.

EICUG membership @
time of EICUG Meetings

EICUG membership

Among the main
- Achievements:
The Yellow Report

@, EIC YELLOW REPORT o
..................
— e — :

 ——

s " | EIC YELLOW REPORT —
:: :-:j pedepsil] s

Annual EICUG meeting EIC Institutions I —
2016 UC Berkeley, CA
2016 Argonne, IL

2017 Trieste, Italy

2018 CUA, Washington, DC
2019 Paris, France

2020 Miami, FL

2021 VUU, VA & UCR, CA
2022 Stony Brook U, NY

= Asia = Oceania = North America

2023 WarSElW, POIand South America = Europe = Africa
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Towards non perturbative QCD

-> EIC will answer to these
hot questions: a machine to
study nucleon glue

q, g distributions (momentum space,
|n) within the nucleon?

nucleon properties (MASS !) from q,
nuc anp p ( ) q, 9

q, distributions in the dense nuclear
matter ?

Gluon density in nuclei, does it saturate
at small x-values?

interaction of coloured q and g and
colourless particles with the nuclear
matter

how confined hadron states emerge

And more:
= Heavy (and light) q spectroscopy
= ‘initial state’ states in HI collisons
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quark and gluon spin orbital angular momentum + itis a dynamic not a static property!
* since late '80s we know AX is not the dominant term
 only 25% comes from quarks/anti-quarks — gluon contr. at 30%

ion!
* big uncertainties! = no data on AT and AG for x< 5 x 10 region:
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EIC can really resolve the spin components of the nucleon

EIC will offer polarized beams in a largely unexplored x-Q?
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EIC physics: a machine to study the nucleon "glue"

o rl The way matter sums up is still quite a mistery! ‘
A
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OU DOK

= The EIC Project

= ePIC - the project detector
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The ePIC Collaboration
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Yrine @ A truly global pursuit
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ePIC CENTRAL D (@) >

Tracking:
* New 1.7T solenoid
Si MAPS Tracker
MPGDs (LRWELL/uMegas)

= .
R PID:
g »  hpDIRC
«  mRICH/pfRICH
[ D
5.34m
« AC-LGAD (~30ps TOF)

Calorimetry:
* SciGlass/Imaging Barrel EMCal
* PbWO4 EMCal in backward
direction
* Finely segmented EMCal +HCal
! in forward direction
* OQuter HCal (sPHENIX re-use)

Hadrons = 4 E|ectrons
9/23/2022 2022 Hot/Cold QCD Town Hall
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AC-

64
\ LGAD
51 hpDIRC
MPGD
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30. 0.25

Si Tracker based on ALICE ITS3
65nm MAPS sensors.

Five layers in barrel,
supplemented by MPGDs for
pattern recognition.

Five discs in forward/backward
directions (+MPGD in forward)

Meets EICUG Yellow Report design
requirements.

Tracker barrel, |n| < 0.5

Q B=17T

--- YR requirements —§— Full simulation

MAPS g =10/v12 um
MPGDs 0=55 um
AC-LGAD o =30 um
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cooling
cooling plates

Cables
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cooling

PbSc Layer

read-out boards
PbwWO, crystal &

internal support structure
universal support frame  pRC hars

Complementary
options for BECAL:
SciGlass or
Imaging Calorimeter-

Imaging Layer

High granularity shashlik

Longitudinally separated
HCAL with high-n insert
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°TD IN ePIC CD
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@)\ JDLIN\ REMARK

The EIC is a unique project, the only concrete one around the world for the
ultimate understanding of QC

: The EIC project is approved, financially well-supported and
progressing according to schedule

= The ePIC Collaboration for the project detector effort has kicked-off

Ongoing detector activity: consolidation and developing pre-TDR (CD2) and
TDR (CD3)

= EIC detector is an enormous undertaking that will require participation
and expertise from both the RHIC and Jlab communities, the US
academia as well as key international contributions!

= |n parallel, the new Collaboration being formed and structured
= Jtis NOW the right time to join the effort and get involved !
= Have exciting perspectives with us designing and building ePIC
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