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EIC (Electron lon Collider) project

e High-energy QCD frontier to
study nucleon (hadron) and eRHIC at BNL
nucleus (cold nuclear matter)
from quarks and gluons =

* World’s first polarized electron +
proton / light-ion / heavy-ion
collider

e Wide (Q? x) region

e Electron + proton / light-ion
collision
e Polarized beam
e ¢, p,d/3He
e High luminosity
© L, ~1033%cm?s?
e 100-1000 times HERA

e Collision energy
e s=20-100 (140) GeV

e Electron + heavy-ion collision
 Wide range in nuclei
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Physics at EIC

How does the nucleon with
its structure and properties
(mass, spin, ...) emerge from
quarks and gluons of QCD?

3D Picture of the

Nucleons and Nuclei
* Transverse -Momentum
Distribution and Spatial
Imaging
Orbital Motion of Quarks
and Gluons Inside
e Mass of the Nucleon

How is the internal
structure of the nucleons
and nuclei systematically
understood over a wide
kinematical range?

New Picture

Precision Luminosity

Discover
Measurement y

Spin and Flavor
Structure of the

Nucleons and Nuclei
e Gluon Polarization
* Quarks and Gluons
Inside the Nuclei
e Hadronization

Gluon Saturation at

Extreme Density
 Emergent Properties of
Dense System of Gluons
* |nitial State of the QGP
(Quark-Gluon Plasma)
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Quark-gluon structure

e 1-D picture
e Parton distribution function
(PDF) of quarks and gluons
e x: momentum fraction of
qguarks and gluons
e 3-D picture
e Generalized parton

Unpolarlzed PDF

107

!

NNPDF3 0 {NNLO] .
xf(xu2=10 GeV?) ;

107 107 1

distribution (GPD) function x-dependence of spatial

e charge distribution

* magnetic-moment
distribution

e mass distribution
e Comparison of radii (R)
e Orbital motion / orbital
angular momentum

e Ji’ssum rule
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3D structure of the nucleon

e How are quarks and gluons /,,S.Et-'f\ e e
confined inside the nucleon? (o 20 om
e Bag model OO N
* gluon radius > charged radius .
e Constituent quark model @\ [ &
e gluon radius ~ charged radius f;' ,j 5%3 ﬁ&g)

e Lattice gauge theory (with slow
moving quarks)
e gluon radius < charged radius

e Proton tomography with DVCS

1
(=]

measurement s ]
e R=0.6-0.7 fm for gluon (HERA) - 3| *EI“ ! | 1
and sea quark (COMPASS) ‘T :

e Smaller than 0.85 fm with EM LT S e ()
interaction A e ey (15006 |

”’4 AR A
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Generalization of the form factor

Energy
density

* Energy Momentum Tensor ﬁ ﬁ
TOl TOZ TOS

(EMT) 710 i
. . . . T,uv - 20 9 — Shear stress
e 3D distribution of mass, spin, T30 .
pressure, etc. in the proton I T tomaians Grer)
e 15t measurement of pressure in

the proton using DVCS data from :
Jefferson Lab wof

Nature 557, 396—-399 (2018)

e Sum rule for the nucleon mass

e How to determine the different
contribution not yet reached

r2pir) (1072 GeV fm™)
o

pressure

* Lattice QCD calculation i race
. . . Anomaly @ Quark
* Precision comparison of 20% Energy
experiment and theory in the arXiv:1710.09011
futu re Updated by
. _ K.-F Liu et al.
e Mass, spin, pressure, radius,...
O Gluon B Quark
Energy Mass

34% 17%
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Gluon saturation

e Gluon emission
e Divergence at small x

e Gluon recombination
e Restriction of divergence
e Gluon saturation in balanced

e First observation of a quantum
collective gluonic system

e Based on classical idea of the
saturation

e Precision understanding of
nucleus with the quark-gluon
picture necessary as the initial
state of the QGP for
understanding its production
mechanism

o
o

w
3]

- distribution functions
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Other physics at EIC

e Hadronization
e Cold nuclear matter (CNM) effects
* Exotics

e Fundamental symmetries
 LFV, weak F.F,, etc.

e Polarized deuteron
e Polarized neutron structure
e Tensor polarization

e Short range correlations
e EMC effect

* High-energy neutrino reaction
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Status of the EIC project

e NSAC 2015 Long Range Plan
e Highest priority for new facility

construction after the completion of | CONSENSUS STUDY REPORT
FRIB
AN ASSESSMENT OF
* NAS (National Academies of R et RON-ION

COLLIDER SCIENCE

Sciences, Engineering, and
Medicine) review request by DOE

e US-based EIC Science Assessment

e NAS webinar and NAS report
release 7/24/2018

e Science that can be addressed by an
EIC is compelling, fundamental and
timely

e CD-0 (US mission need statement)
could be awarded in 2019
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Status of the EIC project

e Site selection may occur around 2019/2020

e EIC facility construction has to start after FRIB
completion, with anticipated FRIB construction to
ramp down around 2020

e Optimistic scenario would have EIC funds start in
FY20, more realistically begin of construction funds
in FY22/FY23 time frame

 Completion of EIC facility construction would be
around 2025-2030 timeframe
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Master Plan 2020

e EIC-Japan Collaboration

e Leading Univ / Inst
e Yamagata Univ / RIKEN

e Collaboration Univ/Inst
e Tokyo Tech / Kobe Univ / Nihon Univ / KEK / Kyorin Univ /
Niigata Univ / ...
e Contributing to construct a Day-1 Detector for the EIC
e Forward / backward calorimeter systems
e R&D: 2019 —2024
e Construction: 2025 - 2030
e Estimated cost: S35M

 EICR&D

e Generic Detector R&D for an Electron lon Collider
* Operated by BNL with ~S1M / year

e Very forward measurement
e Radiation tolerance
e Position-sensitive calorimeter R&D

February 15, 2019
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Physics at EIC

e How does the nucleon with its structure and properties
(mass, spin,...) emerge from quarks and gluons of QCD?

e Precision measurement of PDFs
e Tomography of the nucleon / nucleus

e Gluon saturation
e Emergent properties of dense systems of gluons

e Hadronization

Non-Linear Dynamics Radiation Dominated Valence Cuark
Regime Regime Regime

t t } { — X h

10 ~ 10 10 10" 1 - .-
Gluon saturation in Valence quark dominant >~mgf
small Bjorken-x region in large Bjorken-x region
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Precision measurement of PDFs

* Inclusive DIS

e Large Q° (Q? = -g?) provides a
hard scale to resolve quarks and
gluons in the proton

e 1D longitudinal motion of

partons
e Spin puzzle 5 e e e
e Gluon polarization measurement [ DISSIDIS e RHIC pojcion
Wlth pOIarlzed DIS : = DSSV 2014 -E‘ICprojcction :
. . . 1 with 90% C.L. band s=78GeV
* Small Bjorken-x region with QCD o ! ]
evolution (DGLAP equation) by
3
1 1 0.5
— = —AZ+LQ +[Ag+L(;]
2 2
AY/2 = Quark contribution to Proton Spin 0
L, = Quark Orbital Ang. Mom
Ag = Gluon contribution to Proton Spin PO R R
L = Gluon Orbital Ang. Mom 107 10t 107 10?2 10 1

X .
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Precision measurement of PDFs
e Semi-Inclusive DIS (SIDIS)

e Flavor dependence of the quark polarization
* Transverse-momentum dependence (orbital
motion)

e TMD distribution function
e TMD = Transverse Momentum Dependent
e Quark, anti-quark, gluon
e 3D distribution incl. transverse momentum
e Correlation of spin and parton orbital

motion Leading Twist TMDS () suensin (=) ausson

Sivers function:
Correlation of the nucleon spin and
the parton transverse momentum

Sivers function at x=0.1 N - n=(1) - (U
' N Boer-Mulders
)

ng=‘ =~ _ ‘= - >

. %mltga¢g b= = @

h.= /1 _ I/t\

i é —~ : \;%5 '

= - \;/ gﬁl=.\.l_> — é Trafsveesity

0 0.5 Sivers h'TJ_= » o g

ky(GeV) ky(GeV)
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xq**%(x,b,Q% (fm)

Tomography of the nucleon / nucleus
e DVCS DVCS (Deeply Virtual Compton Scattering)

-y Y

e Deeply virtual Compton scattering
e Exclusive process

e GPD g— —

e Generalized Parton Distribution

e Spatial distribution in the transverse direction = tomography
Spatial distribution of sea quarks in unpolarized proton (left) and polarized proton (right)
at EIC 100 fbt and corresponding density of partons in the transverse plane

. 10°p.Q% 4 GgV¥ . "x=10"°b.Q% = 4 GeV?
Sp'\mnf‘(ﬁlc?lglfnﬁ'l]nn i Pltosna-sriev)
AR~ RUA MR AR LA I LEn ) I B T T T T

. i e ' [0.9, 1.00]
1 Sl . i 0.9, 0.99]
Unpolarized Polarized the transverse direction 05 057
- - T - : - T - : - - : - 1} + —— - 0.9, 0.94]
. x= 10 - x=102 et S e e
1.5} ™\ = 1 & 15 ~0fm Fliat it =l |- j os.0m)
/F S&z_ gén;\fz £ /\ Ct;é‘ génevz 05 _:‘i‘:f*‘j ti*;?!. _"f : ‘—-11 {gé g?g}
] & 1 E u ; 1 ) = (0.5, 0.60]
" 2 / \ = R @ g | . =¥ o= 1 N oo
= . o | T |||| (0.3, 0.40]
0.5} g 05 \ ] BAT  Te——— T g | i o (02,030
g Rl [0.1,0.20]
" g} 1 1 0.0, 0.10]
0.0k . . . . . et 0.0k, . . e 0.0, 0.05]
15 -10 05 00 05 10 15 15 -1.0 05 00 05 10 15 el 1 | [0.0,0.02]
by (fm) by (fm) 0.0,0.01]

45 4 05 0 05 1 15 -5 - 05 0 05 1 15
1 b, (fm) b (fm)

* Orbital angular momentum  J; =§2AQ+ZJZ
* Ji's sum rule 1 9, g
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3D structure of the nucleon

* How are quarks and gluons Static High Energy
confined inside the nucleon? . &5
£ N oo o oy
* Bag model [ . o) 0© ® °0Y
* Gluon field distribution is wider than . ] .“"f-{”%gl’
the fast moving quarks \ ® "J ©®./
 gluon radius > charged radius b 4 .8
e Constituent quark model
e Gluons and sea quarks hide inside — .
massive quarks P 7 oae
* gluon radius ~ charged radius ;f @ \ So
e Lattice gauge theory (with slow @ o E%J Q0
moving quarks) T @ o0 Be,
e Gluons more concentrated inside the e i
quarks
e gluon radius < charged radius s
 Need measurement of transverse X
images of the quarks and gluons xeice
in the nucleon TR
e How can the properties of nucleon

(hadron) at low energy and at high
energy combine?
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Proton radius

e Proton tomography with DVCS measurement

e R=0.6—-0.7 fm for gluon (HERA) and sea quark
(COMPASS)

e Smaller than 0.85 fm with EM interaction

| ++++ BNE

(rt) (fm?)

B (GeV/c)?
[s)]
|
N

41— 0.3
= —0.2
9| ® this work: COMPASS (@%) = 1.8(GeVieY |
| W ZEUs:  JHEP 0905 (2009) 108 (Q%) = 3.2(GeVic}

A HT: (@*y= 4.0 (Gevicy —0.1
=T Eur. Phys. C44 (2005) 1 Q%)= 80(GeVicr |
0‘ B Hi: Phys. Lett. B681 (2009) 391 (Q2}=10,O(Ge\ﬁlc)2 0

107 107 1072 107"
Xg /2

February 15, 2019 18



Generalization of the form factor ,

 Energy Momentum Tensor (EMT)

Energy
density

T =

— Shear stress

Normal stress (pressure)

e GPD measurement — 3D distribution
of mass, spin, pressure, etc. in the
proton

e 15t measurement of pressure in the
proton using DVCS data from JLab R R

r {fm)

riplr) (<102 GeV ")

Nature, 557, May 17, 2018
February 15, 2019 19



Mass of the nucleon

e Sum rule for the nucleon mass

— . Chiral Quantum
|Relat:wst:c Motion | Symmfetry Fluctuations
Breaking

M;Eq —|— ?g —|— X’T‘T\lq —|— Tg \X.Ji,PRL741071(1995)

‘Quark Energy ‘ ‘ Gluon Energy ‘ ‘ Quark Mass ‘ ‘Trace Anomaly ‘

®* AOW 10 agetermine tne ailrrerent
contribution not yet reached O Trace

Anomaly @ Quark
e Lattice QCD calculation 20% Energy
e arXiv:1710.09011, update by K.-F. Liu et :

29%
e Precision comparison of experiment
and theory in the future

e Mass, spin, pressure, radius,...

O Gluon @ Quark
Energy Mass

34% 17%
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Gluon saturation

e Gluon emission %ﬁ
e Divergence at small x

e Gluon recombination %
e Restriction of divergence

e Gluon saturation in balanced

gluon gluon recombination

emission A

D

 First observation of a qguantum
collective gluonic system

e Based on classical idea of the
saturation

o
o

w
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Gluon saturation

e Precision comparison of experiment and Chiral Glass
Condensate (CGC) as a theoretical model of the gluon
saturation

* Not understandable classically if not discovered?

Low Energy High Energy
Xg >> X
parton
many new
Proton smaller partons ~ Proton
(xg, Q2) are produced (x, Q2)

“Color Glass Condensate”
* Precision understanding of nucleus with the quark-gluon
picture necessary as the initial state of the QGP for
understanding its production mechanism

hadronic phase
QGP and dfr
rodynamic expansion and freeze-out
initial state hygkody e ‘
1V &
pre-equilibrium
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Gluon saturation

e Diffractive cross section

 Most sensitive way to study the

gluon saturation

e 10-15% diffractive at HERA e+p
1.8~

L [_
1.6} R

s al \T’%‘\k
1.2 'On \

e 25-30% diffractive predicted
by CGC at EIC e+A

February 15, 2019
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0.6
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Fraction of diffractive events
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Summary
e Physics at EIC

e High-energy QCD frontier to study nucleon (hadron) and nucleus
(cold nuclear matter) emerging from quarks and gluons

* Precision measurement of PDFs
 Tomography of the nucleon and nucleus

e First observation of a quantum collective gluonic system
e Gluon saturation

e Hadronization, many other topics

e Status of the EIC project
 NAS webinar & report release 7/24/2018
e CD-0~2018/2019, site selection ~2019/2020
e Construction start in 2020-23, completion in 2025-30

* Large international collaboration
e EIC Users Group and R&D activities ongoing
e Resources of successful RIKEN-BNL collaborations
e Good experiences for young students & postdocs
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Electron lon Collider (EIC) Project

eRHIC at Brookhaven Natl Lab o World’s first polarized electron
+ proton / light-ion / heavy-ion
' collider

e High-energy QCD frontier to
study the nucleons and nuclei
from quarks and gluons

~ ¢ EIC-Japan Collaboration

Coherent Electron
Cooler

eRHIC.

_‘-" Detector | "‘-“

\ - Storage Ring™

jhie
S N * Leading Univ / Inst
A S NN e Yamagata Univ / RIKEN
M/ \ e Collaboration Univ/Inst
/ \ o Bokyo/ T(eECI?// Ié<obe UUniv //Nl\ilhon
niv orin Univ / Niigata
JLEIC at Jefferson Lab Univ / ... Y &

e Contributing to construct a Day-
1 Detector for the EIC

* Forward / backward calorimeter
systems

e R&D: 2019 -2024
e Construction: 2025 - 2030
e Estimated cost: S35M

Electron Collider Ring

Electron Source

25
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Nucleon puzzles

* Two pictures

dynamic picture
high energy

static picture

low energy
low resolution high resolution
Constituent quark picture Quark-gluon picture
explaining magnetic moment Nucleon spin puzzle:
of nucleon/hadron only 30% of the nucleon spin

is contributed by the quark spin

Orbital angular

? 1 1 momentum
—=—AX+Ag+L
2 2 Gluon spin

Quark spin

How can the constituent quark be explained by the quark+gluon?
Impossible? No correspondence?
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Quark-gluon structure

e Establishing new 3-D picture of the nucleon

Mon-Linear Dynamics Radiation Dominated Valence Quark
Regime Regime Regime

v
=

1 1 1
L L] L

10 10 10 10°' 1
e Gluon saturation at small-x
e Color Glass Condensate (CGC) — Quark Gluon Plasma (QGP)
e Nucleon puzzles
e Spin, radius, mass, pressure...
e and more for standard model & beyond, stability of universe...

 Neutron EDM, Neutron lifetime, Proton lifetime...

* Importance of precise comparison with Lattice QCD
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Precision measurement of PDFs

e Nuclear PDF (nPDF)

e For sea quark and gluon
e Unreachable at present (and future) LHC and RHIC
e Gluon saturation at small Bjorken’s x

Pb Pb Pb
Valence quaﬂéaleznce Sea quark I:{gzea) Gluon Rélugn
1.4 1.4 1.4

Q%=5 GeV? [ [ Q%=5 GeV?
1.2 1.2

1.0 1 1.0

0.8 0.8

0.6 0.6
Current EPS09 : :
0.4+ mm with EIC (with charm)
| | |
104  10° 102 107
X
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TMDs at EIC

Sivers function extracted for valence (left) and sea (right) up quarks from
(grey) currently available data and (purple) projection at EIC Vs = 45 GeV, 10 fb-

Sivers function Stvers function
of valence quark of sea quark
Z 04
=
w— -0.8
-1 —
1o Ll Ll L | Ll Ll
107 1072 107 10 1072 107!
X X
Transverse Momt{\%@tum Access to the gluon TMDs at EIC 100 fb
C
(k;) dependgsi®e,, >t [ ,
\)a‘%%\q 25 1//3’ 04— yN'->DD+X _tf?';sGG\e/V
o A = —K'=1. e
WO 50«20 e i Gl
- I uon
L) 02-

)

100~ 20 |

50-/—

S
N o
<

oL
VN
N
N
AN
N
Single Spin Asymmetry

0 02 04 06 0
Quark transverse momentum (GeV)

.
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Tomography of the nucleon / nucleus

e EIC = color dipole microscope

DVCS (Deeply Virtual Compton Scattering)
color dipole o &

Electron
scattering

GDPs 4-+£//§§ %\1?—5

e Spatial imaging of gluons and quarks with exclusive
process and diffractive process

e HERA: 15t generation
e EIC: 2" generation (high luminosity, heavy ion, polarization)

e Gluon saturation study with gluon tomography
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Distribution of gluons

Tomography of the nucleon / nucleus

 Meson production
e Gluon tomography by measuring J/y, ¢, p, etc.

e Precision measurement at large radius with high
luminosity

e+p—oe+p+JiP
15.8 < Q? + M, < 25.1 GeV?

0.16<x,<0.25

0 02 04 06 08 1 12 14 16

0.06

. P . | 0.04

0 02 04 06 08 1 \12 14 15 0.02
0

0.016 < x; < 0.025

(=] — no w = w [=7]
[+
o
@

- . - p
by (fm) *"+£/:§ % r—8
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Resolution, Q? (GeV?)

Gluon saturation

* Enhancement of the Q¢ scale with nucleus

e Electron + ion collision

Y
o
1

________________________

—
II|

Color Glass Condensate

Conﬁnemeni'Regime

o L et 2 S MM ol
102 103 10*
Mber parton momentum fraction, X
(increasing energy —)

February 15, 2019
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Gluon saturation
e Inclusive DIS

* Probed by the change of the nuclear structure
functions
e Ratio of the structure function F2

 How quark / gluon distribution and interaction affected
in the nucleus?

e Fermi motion, EMC effect, shadowing, saturation

1.2

F ®EMC A E136
111
- eNMC & E665
|
a ,
o -
L [ (T}
~ 09F
S _
LLN L
08 [
0.7 — /
06 [ EIC
0.0001 0.001 0.01 0.1 1

X
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3D structure of the nucleus

e Diffractive vector meson

Meson Production
Y

Iy, 9,
p, etc.

production

e ¢ meson sensitive to the

gluon satu

ration

| S
S~
) <

“Zl> 103 ® coherent - saturation (bSat)
8 e incoherent - saturation (bSat)
S
< 10°63% oo
= e %‘m%
= E a 900000000000
=
A . ] Incoherent
: 0F , %
© C . » o
. 3#;- coherent
< E #:* I
% F $ +++
= T 1<Q% <10 GeVe, x < 0,01
107E Inl(@gecgy) <4
F Plegecay) = 1 GeV?
- Stht=5%
10-2\IIIIIIlIIIIIIIIIII‘IIIIIII|III|III

15 GeV on 100 GeV

JLdt = 10/A fo!

0 coherent - no saturation
o incoherent - no saturation
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Hadronization in the nucleus

 Hadron and jet production from

. T o« & £ g
qguarks and gluons in the nucleus >~vw e
(cold nuclear matter) e

e Response of nuclear matter to fast

h
moving color charge passing through it? ’ T
e Structure of jet? %éj
1.50

* Mass dependence of hadronization

& DO mesons (lower energy)
W Pions (lower energy)
© DO mesons (higher energy)
Pions (higher energy)
m—WNang, pions (lower energy)
------Wang, pions (higher energy)

e Energy loss of heavy quarks

e Comparison with hot nuclear matter

(QGP)

Nﬁ*
..... —

0.70

0.50

Ratio of particles produced in lead over proton
@
o

0.01 < y< 0.85, x> 0.1,10 iy
Higher energy : 25 GeV< Q<45 GeV, 140 GeV < v < 150 GeV
Lower energy : 8 GeV (P<12 GeV’, 32.5 GeV< v <37.5 GeV

0.30

00 02 04 06 08 1.0
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EIC physics vs luminosity & energy

Tomography (p/A) Transverse
Momentum Distribution and
Spatial Imaging

Spin and Flavor Structure of the
Nucleon and Nuclei

Parton
Distributions
Nuclei

QCD at Extreme Parton
Densities - Saturation

10%

Luminosity (cm2 sec™)
[N
o
w
w

40 80 120
Collision energy Vs (GeV)

February 15, 2019 36



eRHIC @ BNL

e Electron storage ring 5 — 18 GeV
e ~80% polarization

— y — =0 .-
(=T =~ Polarized Jét Target
“Coherent e-cocling 12:00 o’clock I~
10:00-0%lock electron
source
eRHIC 2000clgek '

* Proton beams up to 275 GeV o
e ~70% polarization U2

“‘-%Eliﬁooster:_ ol
v % -

Py

e lon beams up to 100 GeV/u

Polarized

Coherent Electron Electron Souce
Cooler

. Injector Linac
i

eRHIC'

. .:\.\_ Detector |l

| Detector| |
{ . -t Baseline with Cooling ==#=-With Cooling for very low Pt == o Cooling ====+No Coolng, for very low Rt

“ /Electrons : Storage Ring™ =
77 f \ g1
(Pofarized) / . — -
Igh Source / / ,‘ \ N =
y A 7 / "\ \‘\ \\ . g
//" \ \\ ‘\\ \. E 1
\ \ N 2
\ \ A\ \ %
\ \ =
/ \ \ \ 0.1
7 \ \ 0 20 40 60 80 100 120 140 160

Center-of-mass enerqy (GeV)
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JLEIC @ JLab

e Polarized electrons 3 — 12 GeV
e 75-80% polarization T e S S

JEFFERSON LAB

* Polarized protons 40 — 100 GeV @SS E8 .“LE".L:R,;'» T
T, \g\mz

* 80% polarization . - <

* lons 16 — 40 GeV/u o TR
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Interaction region design
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EIC detector

* BNL
 BEAST
* EIC-sPHENIX

A hadrenic calonmeters aim calofmeters
do;o_{)
5
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* TOPSIDE
* JLEIC
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EIC detector

 Mid and forward rapidity detectors
e 4m coverage, | 7] <3.5
EM & hadron calorimeters
Tracking detectors, Ap/p ~ few%
Particle-ID, t/K/p separation in wide kinematical region
Vertex detector, 10-20 um

e Scattered electron detector, backward and mid rapidity
e Low material, ~5% X/X,
e Electron-ID, e/h separation

* Low angle trigger
e Recoil proton, low Q° scattered electron, forward neutron

e Absolute and relative luminosity measurement
e Bethe-Heitler process

e Polarization measurement
e Electron and proton, light ion
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EIC-sPHENIX detector
e SPHENIX detector

e 41 detector with BaBar
superconducting solenoidal magnet

* In]<1l.land0<¢p<2m
e EM and hadron calorimeters
e TPC
e Silicon detector

e Under construction to operate from
2022-2023

e EIC-sPHENIX detector
e Design study ongoing

B Magnet and flux return y [m] 1 Central tracking

B Hadron calorimeter 3 B GEM
I Electromagnetic calorimeter

0 1 2 3 4 zlml
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EIC Users Group (EICUG)

e EIC Users Group

 Established in B
summer 2016
e > 800 collaborators
e Experimentalists
e Theorists
e Accelerator scientists
e Support and others

e > 170 institutes
e 30 countries

e R&D activities

e EIC detector R&D
program operated by
BNL with ~S1M / year

e EIC accelerator R&D
with ~S7M / year
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