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EICFHEIDEITH

* NSAC 2015 Long Range Plan

* We recommend a high-energy
high luminosity polarized
Electron lon Collider as the
highest priority for new facility
construction after the completion .
of FRIB.

* NAS (National Academies of
Sciences, Engineering, and
Medicine) review request by

DOE LONG RANGE PLAN
e US-based EIC Science Assessment for NUCLEAR SCIENCE

REACHING FOR THE HORIZON

January 6, 2017 7



EIC5HBIDE T
* NAS webinar and NAS report
release 7/24/2018

* Webinar presentation by Gordon o

Baym (Co-chair) 'AN ASSESSMENT OF
* The committee finds that the R e ONTON
science that can be addressed by

an EIC is compelling, fundamental
and timely.

* \Very positive report

e CD-0 (US mission need
statement) could be awarded
after the completion of the NAS
study ~2018/2019

 Various (critical) accelerator R&D

guestions will not be answered
until ~2019

October 1, 2018
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EICSTEEIDEITKT
* Site selection may occur around 2019/2020

* 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

October 1, 2018
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e Semi-Inclusive DIS (SIDIS)
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Sivers function extracted for valence (left) and sea (right) up quarks from

TMDs at EIC

(grey) currently available data and (purple) projection at EIC s = 45 GeV, 10 fb?
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ZF - BRFEDFET ST r—

o fAfElFHERK
c Iyl b, pFERIEY DEICKY T IL—F 2 DZER S
WmEBETSHETFT4—)
c BIILS/ O TA—RIEIZKY . KEGEFICKHLTEIF
TR ETICENTES

e+p—oe+p+JiP
15.8< Q2 + M3, < 251 GeV2

4
3
2
’
Q

0.12
0.1
0.08
0.016 < xy < 0.025 0.08
\/>o.o4
0 02 04 06 08 IQ 14 16 0.02
0
. E 1.

—

o1 oy FEE]?_&._EJ’ZJ‘_E

0.08 J d)

0.0016 < x, < 0.0025 006 / v, O,
e 004 t

0 02 04 06 08 1 %14 16 002 p’ec,

(=] - na w R w o
o
-
'S
(=]

Sy %\L_
by (fm) —

October 1, 2018 p 18



SN—F M
« JIL—F U mmﬁz: e "zsﬁf:ﬁ%‘
o {EULWREIRIZEITHFERR $ oot

c JIL—FUBHEE Z?;%ﬁmm 5
. SEBLE IR W= <
¢ O LJ O T—- t — 6 -t ﬁ’-'l *D 'Ik 'l_;\ t fd~ é 20 (f?;c{:ilm ofogé(riao*l: Proton h.?é?r:entum Ca?;:ed by Part(:;.:o

gluon gluon recombination
emission

aummﬁz‘z = % atQg |
2
ag < 1

'/Qs(x)
- MHEMAHGICEDE BiAsh [
T:Ctﬂ)ﬁb\r*i?'lk@fliﬁb\ :
%£E E’J?&iﬁjtvcmb)b v D :
\4%7(£ HEEZLND

 BFHLEFNT L—F 0 |
7

/II"F

%

non-perturbative region ag~ 1

October 1, 2018 X 19



TIN—F AR
ﬁﬁ?l FBHQ2ART—ILDIEKX

==t
=1+ R F % E2E
X
10 —
c(i'}"‘* .
)
Q
o 1 et
@]
cC
Re)
5
o
w)
Lo fo G B
Color Glass Condensate
2 Confinement Regim
1 L] T lll1lll Ll lllll"ll L)
AtOmi 20 40102 10'3 10 '1{}5
¢ NUmber Parton momentum fraction, X

(increasing energy —)

October 1, 2018

In Q2

saturation
non-perturbative region

Qg ~

X

20



TIN—A 89T

y ﬂgi N7 IV—F BB THHNAZIV R 5 tﬁ(ce
RECKY, REREDRBEGLLREITOIENTED
c HRINAE ST ITEATELRLN?

Low Energy High Energy

xO >> X
parton
many hew
Proton

smailer partons  Proton
(%0, Q2) are produced (x, @2)

C)

“Color Glass Condensate”

. RHIC’G‘%%éhT’QGPd)*-JﬂUﬁ A LDIEBFEDT-

DIZE, TDNHARETHARFIZEDIA—D-TIL—
AUBRICED N -EEE &fEE’i MARR R CH

QGP and
hydrodynamic expansion

hadronic phase
and freeze-out

initial state

pre-equilibrium

GGC “‘Glasma” Hydrodynamics Hadronic gas

October 1, 201

21



TIL—F > BT
o FEIEFEEENEL (inclusive DIS)
» 7 IL—A 2 DEAFPIRENFEL TSN ESIMI(E
Ej%%@gﬁ@*ﬁiﬁ@’ﬁﬂd)%ﬁ%fﬁ“E?’é:&(:

 FEEREF,DLEDBITE
o RFZABETIA— Okbg)lx oD mPEE{EH

XTEDIHTEEFT
e FermidE& &), EMCXhER . Emk. faF0
' 1.2
| ©EMC AE136
11 ;_ONMC * E665
11
S osf !
w o.eé_
0.7 — /
0.6 =
05 | I
0.0001  0.001 0.01 0.1 1

October 1, 2018

22



TN—F 897
* Diffractive cross section T43iff X [g(:l?, QQ)]Q

* HERA e+p TIX. 10-15% diffractive
* EIC e+A TIXCGCH FHE TIX25-30% diffractive
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eRHIC @ BNL

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

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

* lon beams up to 100 GeV/u
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JLEIC @ JLab

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

* Polarized protons 40 — 100 GeV
* 80% polarization

e lons 16 — 40 GeV/u
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Interaction region design
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EIC Users Group (EICUG)

* EIC Users Group

e Established in
summer 2016

e > 800 collaborators
e Experimentalists
e Theorists

* Accelerator scientists o
* Support and others . T e
e > 170 institutes Yoo THe L g

* 30 countries

e R&D activities

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

e EIC accelerator R&D
with ~S7M / year

October 1, 2018
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Y,
* EICETIEDEITIR
* 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
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