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AERE

> BB F-ZFHHERR K BIR > F = HEM
Q ZFHI—HEEEELBENE (Form-Factors, PDFs)
v" Form Factors

1.0

. 0.5 "-j
w7 1w’ 1w 1w W= w0t Wt
Q* [GeV7) Q° [GeV7)

v" Most Recent Global Fit (Phys. Lett. B 777 8-15 (2018) )
v New Radius extraction (Phys. Rev. C 99, 044303 (2019) )
v New data: PRAD Experiment and E12-11-112 (Tritium)

v’ Three types of Parton Distribution Functions (PDFs):
v Density (well measured)
v New data from MARATHON (Tritium)
v Helicity (Spin puzzle)
v Transversity (need 3D info)

xf

H1 and ZEUS

Q° =10 GeV?

= HERAPDF1.9

B o uncert.

modlel ancert.
I parametrtzation uncert.

xu,

0.2 04 0.6 0.8 1



AERE

> F - FUlERN R E IR > i F =455
Q ZFABHEEINE (TMD,GPD) EESRSRIVE FIMESE, MRiLim

BRAMEFHRNUSEZR S (SRE,

W R EW(R, K, t)

EHEHCST : 1=0

EHNE, ZHRT)
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Thomas Jefferson Lab

>ElThomas Jefferson LaboratoryéJlab

Al 2 Hall-D

CEBAF: (L EHE
—_r}JDLE% 12GeV
EHFReE, nJiE

- EfElee
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= 739
> PO SLEG KT > YR ERNIEE R 5t
O Hall-A: HRS, then Super-BigBite Spectrometer (SBS), then MOLLER are for dedicated purpose experiments

O Hall-B: CLAS12 1s a multiple purpose 4 1 detector (low luminosity, large acceptance, limited resolution)
0 Hall-C: HMS and Super-HMS are high-luminosity, limited acceptance, for precision measurement at limited region.

O Hall-D: GLUX detector system 1s for real-photon production experiment to search exotic gluon states

i

Hall-C HMS and SHMS [ )/ Hall-D GLUX

| —
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»3D Nucleon Tomography is the major Program at Jlab 12GeV Eva:
O Many approved experiments in SBS & SoLID (Hall-A), CLAS12 (Hall-B), HMS+SHMS (Hall-C)

12 GeV Approved Experiments by Physics Topics

Topic HallA | HallB | Hall C | Hall D | Other | Total
The Hadron spectra as probes of QCD 0 3 1 3 0 T Low-Energy Test
of Standard Model Hadron Spectra as

The transverse structure of the hadrons 6 4 3 1 0 14 probes to QCD
The longitudinal structure of the hadrons 2 3 6 0 0 11 Hadron & e ST

Cold Matter < . BN
The 3D structure of the hadrons d 9 6 0 0 20 = R
Hadrons and cold nuclear matter 8 4 1 0 1 20 | v s s

Low-energy tests of the Standard Model and
Fundamental Symmetries

Total 24 24 23 5 2 78
Total Experiments Completed 25 11 0 0.4 0 4.0
Total Experiments Remaining 215 229 23.0 4.6 20 740
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»Hall-A:

HRS-L
(done In 20 19)

./"t "\k

‘d 0,

a,; /
/:.uuau ol 2 :

T e - —— —

(start in 2025~ 2017)
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»Solenoidal Large Intensity Detector

O SoLID will maximize the science return of the 12-
GeV CEBAF upgrade by combining...

O Unique advantages:

v" High Intensity (10°7 ~ 10%” cm2s!),

v' Large Acceptance, 4Pi Coverage
v" Both polarized proton and “neutron” targets

O Three initial topics:
v SIDIS w/ long.- & tans.-pol. proton & He3
v" PVDIS w/ unpol. protons
v Jhy w/ unpol. protons

4 I tocwardlinii )]

Q Approved GPD experiments:
v' TCS with J/Psi
v' DVMP with polarized He3 target & SIDIS

0 DVCS & DVMP with polarized p& He3, Doubly DVCS, etc.



Argonne+Temple

Shashlyk&Zgezg

Tsinghua+Shandong+UVA
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Tsinghua+USTC+UIC
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»SoLID TMD

O Much wider phase-space to cover the valance quark region

O Full 27T azimuthal acceptance:
O Polarized beam & targets:

O Detect T i, and adding Kaon detections (sea quark contribution)

0 ngh statistics for 4D binning in (X, Do QQ’ Z) 7.. Ye, et. al., Phys. Letter B767, 91-98 (2017)

0.4 T T T T T T T T T T T T
0 Overall >1000 bins for neutron and >600 bins for proton SoLID |1 SoLID || SoLID
proton target neutron target proton 4+ neutron
LA | ¥ L | T T T T 0.2F targets
COMPASS . &
+  HERMES hg 00
*  SoLID proton ’ '
e  SoLID neutron - ggggg ]
¥ o2 » 2 _ y 72 !
1() F - = W7 = 5.0GeV —0.2t Q = 2.4 GeV 1L acceptance 11 == After SoLID |
f‘:lﬁ - "7 D 8 F Ic
';) * P 7/ : .' ._?_f__ L |
?: - > / .‘i o .. .' U
e _._.‘.’g_/ 5 X ‘Q.-." EEEE. d
| A -"‘M/ Ev_‘ - I
> S, < ]
. A ::- '}““*.,'4 ES"" D 4 B I ..
. . O | U?J: Ay
. A -
° A & / / !“.o"...-".' !Q*_q ¥ e . -'";'i"" =
tsond — 003207 06 os 02 04 06 0.8 02 04 06 038
().01 0.1 0.2 0.3 0.4 0.5 0.6 ' ’ ’ Tx ’ ’ ' T ' ' ' Tr
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»SoLID GPD

= Deep Exclusive m Production using Transversely Polarized 3He . ': ;
Target SrSheeeneg pSpeed I ]
¢ s a 4
s G.M. Huber, Z. Ahmed, Z. Ye i —a =
= Approved as run group with Transverse Pol. 3He SIDIS (E12-10-006B) R R T % o)

= Timelike Compton Scattering (TCS) with circularly polarized beam and
unpolarized LH, target W] -
s ZW. Zhao, P. Nadel-Turonski, J. Zhang, M. Boer ‘s b T T ke

’;_\’ ,“§¢¢i‘ ‘: Sistow - - :”: “.““‘ ]

- -n { -

m Approved as run group with J/y (E12-12-006A) i el iSen 4 [ 4
= Double Deeply Virtual Compton Scattering (DDVCS) in di-lepton oo ' ' |
channel on unpolarized LH, target
m E. Voutier, M. Boer, A. Camsonne, K. Gnanvo, N. Sparveri, Z. Zhao
B LN E=le-t reviowed BY FALES SoLID DVCS with Polarized He3

" DVCS on polarized proton and 3He targets Projection: one (Q2, x, t) bin out of 1000+
= Z.Y. Ye, N. Liyanage, W. Xiong, A. Cansomme and Z.H. Ye (under study) bins

(n) T'x Polarization

| Parioric dd

1" =3 M 1o o
}-ulozroﬂ »

T O L v T L
O (degree) 0 (degree)

(b) Ty Polarzation
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Reaction Plane

»SoLID GPD

= Azimuthal modulations of Transverse Single Spin Asymmetry allow access to
different GPDs:

wsin(B=¢-¢,) moment sensitive to helicity-fip GPD £
msin(p,) moment sensitive to transversity GPDs

Scattering Plane

n(e,e' 7 )p with transversely polarized *He

1 (N'-N
(A""):P-r;_ -d(N’+N‘)

SoLID Projected Uncertainties =7

Proton is tagged to isolate exclusive = events ol

World Data: HERMES B3 aEai &4

Pioneering measurement [PLB 682(2010)345) . B 2%

10| 101 B - ~ -0034 | = 1 /“.’. o 8 & 4_)30-

‘ : $ o3 * T 27

. g 0081 rNTT A" i o 10

i 5 . <:02 o] o
(-: < -0.09 0.0 0.5

0.11 0.7

-0.12 v 1 - 00 v 0.6

: 00 03 06 09 12 00 03 06 09 12

s 1Gev?) t (GeV?) t (GeVd) 037

. 204

< 03

SoLID’s large acceptance and high luminosity well-suited to this measurement o

= World unique, cannot be done anywhere else! 011
Y 0.1 0.2 03 0.4 05

Bjorken x
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»SoLID Dedicated Upgrade for GPD

A Recoil Detector with a Polarized He3 Target

~

S| Detector
Cooling

¢ Add a recoil detector near the target region to detect
‘ Recoil Detector in Target Region ‘ Outgoing protons and neutrons

R ¢ Improve performance of Electromagnetic
Calorimeters for photon detection

+* Add a muon detector for DDVCS

High Power Polarized
He3 Target System

EM Calorimeter,

L
g

Cherenkov Cherenkov

14/46
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»From Quarks to Gluons

Q JlabSC38 > FAFMIBRAIN S 5255 (u,d)
0 ESgEE>HRYRNES R F5EH
V' INERALEE F AR F B

0 PEBFEFXEN (EicC)
v 3.5GeV BB+ + 20GeV[RF
v BRUARRYES RS
v e TEREMN
v [RFINES R
v TNEEEF a (eRIHC)

v 20GeV BBF + 100GeV[RF

v RN RRYA 4514

v i fERENEZRE
=

v IMBLAE, =it
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»From Quarks to Gluons

3 Unlock the full power of DVMP U.S. EIC Yellow-Report

2 - imi ommmmooo1 HERA, dip. o
- ~ 25k
d Large Q? to go beyond the x=¢ limit i - e
0 From valance to sea+gluons X 20k e
. . . . e 1.5F
Q Solve spin- puzzle : JLab12 + EicC + EIC+COMPASS + Theories 3 I —
\ :': 1.0p ; \\’:\.._\ 0’=4GeV?
3 T J -1 | PPPTY 7 g e 0y s = 0.5f -\"\;’-’-‘:-_
10 E " U's, EIC 101 100 GeVE puanhedcommss ACSU‘A“,\_‘_ sy L asaasasssa.d
=i eG54 20 GeVE _ e o9 _ _ _
_____ Jl.ab 1ZGEV = T \- . —
| DVCS data at fixed targets: / g '
A HERMES-A, A HERMES-A,, A HERMES-A A; A . :;: 2.0 e
| & HERMES-Aue ® MAI&-CFFs . ... .. . .i.... . : 1.5k =
A102 o CLAS: A9 CLAS«A.,. v 't:“:'::.'“?‘:: o &5 Q=4 GeV®
N> g i \Q . i $ 1.0}
©  [DVCS data at colliders: o € i ! S
V) -0 ZEUS - fotal xsec a0 0% / H '
‘:-' . ZEUS.doidt.. . no
c 10 o Hl»‘toiaflxsec. 2 4 i -.'.'.'.'.'.'.'-.'-‘ HERA-,diP-ﬁt
g: ::::hd{ ; - 1= = . HERA,exp.fit
BRI R % 3 [———""1 HERA-FIC fit
R .. P . x=10""
[ 0 o o 6; 1 | @=46Gev?
= 1 0 T - DT I ._
02 04 06 08




US EIC Roadmap

2007, NPAC Long-Range

Plan recommended CDR

.

i ...‘,\.\..oa
2015, NPAC Long-Range

Plan highly recommended

Initiation

~2000

Approve
Mission Need

v" Dec 2019,
CD-0

v" Jan 2020,
Select BNL

Feb. 2021,

|
| Operating Funds
|

Definition Yk

Conceptual

I Design
2018, NAS Review /
CD-0

Mar. 2021, Yellow Report
(Physics & Detector)

Reference
«(ET)D EIC YELLOW REPORT
Volume I: Executive Summary

P

R

Project Engineering and |
Design (PED) Funds ’

Dec 2021, Accept Detector
Proposals

Construction and
PED Funds

| |

Operating
| Funds |

Electroe-Jon Callider

Preliminary Final
Design

CD-1 CD-2 CD-3
Approve Approve Approve
Alternative Performance Start of
Selection and Baseline Construction
Cost Range or Execution

v Dec 2021,

CD-1
\TDR

v’ 2023, CD-2?

Design I Construction [

Detector Requirements and
RE&D Handbook

CcD-4
Approve
Start of

Operations or
Project Completion

v' 2010, EIC Detector
R&D started

2016, EIC Users Group formed
(1300+ from 260+ institutes)




EPIC Detector

»Detector Layout:

cryostat 4 e
\'\[VI P

EIV‘C

\QNQQANH::j

Hadrons Electrons
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5.34m



EPIC Detector

»BaBar Manget:

19/46

Currently refurbished and to be used by SPHENIX (an option to build a brand new one, to be decided in 2023)

Table 2.3: Design parameters of the BaBar superconducting solenoid.

Central Induction
Conductor Peak Field
Winding structure
Uniformity in tracking region
Winding Length

Winding mean radius
Operating Current
Inductance

Stored Energy

Total Turns

Total Length of Conductor

1.5T* (1.4 T in ECCE flux return)
23T

Two layers, graded current density
+3%

3512 mmat R.T.

1530 mm at R.T.

4596 A (4650 A¥)

2.57 H(2.56 HY)

27 M]

1067

10,300 m

* Design Value
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»Tracking System:

O Si Tracker (MAPS)
O uRwell (only gas detector)
O AC-LGAD

1 00 J ! J ! [ L ! J ! I J J ' ! ! 1 | 1 { . L [ ! ! { ! [ ! ! J | [ ! : :
ECCE Simulation, tracking and PID detectors, inactive components of trackers are hidden to hightlight acceptance /—
n=1 ‘

R [cm]
3
H‘Hl

80 s Opren

wmﬂmﬁﬁmw :M ‘wé\ ~1~3~eﬂ=’mr~mw«‘~fw.¢ et L Tt 'wy «m‘* e 'm*wv‘“m‘m AR et e m’ﬁma‘séﬁwkm\' DR S o g T S e s
DIRC

S A Sl S SN e o e WG = Tazets oo f P AL e e P, A A M I 2 LA A L

Barrel AC LGAD

uRwells E=
T TR N R Fwd Si-disk FE
Si-sagitta Fwd AC-LGAD ==

==
d)

Si- i n=4 ‘,_5;:4

Bwd AC-LGAD
S S—

-150 -100 -50 0 50 100 150 200




EPIC Detector

O mRICH

»>Particle-ldentification:

PYTHIA e(18) + p(275)

T T 1171

q", ' YL l' lll”l
K ooy

Fused silica

/ bar

TTT

Fused silica
prism

PID | ETTL | CTTL | FTIL|, 0000 WeEgc--_T '."\__ ' ‘//"e“
e/ | <05 | <045 | <06 | A
n/K| <21| <13 | <22 || H ACLGAD PG gy
Focusing lens
PID Mode mRICH | hpDIRC o
aerogel gas
n/K | Ring Imaging | 2-9 1.=7 2-13' | 12-50
Threshold 0.6 -2 03-1 0.7—2 | 35-12
e/n | Ring Imaging | 0.6 — 2.5 <12 06—-13 | 3.5—-15
Threshold < 0.6 - < 0.6 < 3.5
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»Calorimeters: |

EEMC BEMC FEMC THCAL OHCAL LFHCAL
tower size 2x2x20 cm® 4x4x455 cm’® inc 1x1237.5 cm® An ~0.1 Ay ~0.1 5x5x140 cm’®
projective out: 1.6x1.6x375 cm® Ag ~ 0.1 Ag ~ 0.1
_projective out: 1L6x1.6x375¢cm’ | ~45cm | ~ 88 am
material PbWO, SciGlass Pb /Santillator Steel/ Steel/ Steel /W/
Sintill Scintillato Scintillato
dps - - 1.6 mm 13mm in: 10.2 mm 16 mm
out: 147 mm
dyq 20 cm 455cm 4 mm 7 mm 7 mm 4 mm
Nuvers 1 1 66 4 5 70
Niow esséchanne) 2876 8960 19200/34416 1728 1536 9040(63280)
X/Xo ~22 ~ 17 ~ 19 ~2 36 —48 65 -72
R 273¢cm 3.58cm 5.18cm 248 cm 1440 cm 21.11cm
frampi 0914 0.970 0220 0.059 0.035 0.040
A/Ag ~ 0.9 ~ 16 ~09 ~02 ~4-5 76—82
1} acceptance -37<np< —-18 1.7<y <13 13<p<4 L1<y<1ll Ll<p<ll Ll<py<4
resolution
- energy 2/VE=s1 25/VE®16 71/VE =03 75/VE 5145 332/VE®14
-¢ ~ 0.03 ~ 0.05 ~ 0.04 ~ 0.1 ~025
- ~ 0.015 ~ 0018 ~ 0.02 ~ 0.06 ~ 0.08
8M Tower \ }
Composite

8M tower conposit module (inner) - 20ecmx10cmx2m
<85 cm x 5 cm LFHCal towers
- 200 1 cm x 1 cm FEMC towers

{Quter)

120cm

4 mm scintillator tiles

7x 10 fibers . 1.6mm Pb sheets
read-out by SiPM

BM Tower 16mm thungsten plates

Composite

4 mm scintilator tiles
16mm steol plates

4AM Tower
Composite
{inner)

fwndge 0 126 1

BM LFHCH Scinnillator Tile BM FEMC Scintifator Tie - Inney

sPHENIYX reused
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>»Forward/Backward Detectors:

Detector (x,z) Position [m] Dimensions 0 [mrad] Notes
ZDC (-0.96, 37.5) (60cm, 60cm, 1.62m) # <55 ~40mradat¢ =
O BO system measures charged particles in the Roman Pots (2 stations) (0.83,26.0) (0.92,280)  (30cm,10cm) 0.0 <6 <55 100 cut.
_ _ _ Off-Momentum Detector ~ (-1.62, 345), (-1.71,365)  (50cm, 35cm) 00<0<50  04<x. <06
forward direction and tags neutral particles. BO Trackers and Calorimeter (x=-015,58 <z<7.0)  (32cm,38m)  60<0 <25 ~20mradat$=0

O Off-momentum detectors measure charged

particles with different rigidity than the beam,

ZDC
e.g., those following decay and fission. ’
O Roman pot detectors measure charged Roman Pots T ; T !
particles close to the beam envelope. ‘ or\;’eam a&&em‘f -
O Zero-Degree Calorimeter measures neutral BO Trackers + Calorimeter ’31 ;pf o.p:.\jd‘
particles at small angles / 4 Dipole ZDC

- Qlapf quadrupole

' BOapf Diople

BOpf Diople
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> D A . Table 2.8: Estimate of raw data storage and compute needs for first three years of ECCE, assuming ramp up to
. full luminosity by year 3 [32]

O Trigger-less streaming readouts ECCE Runs

year-1 year-2 year-3
Buffer Box Luminosity 10¥%em~2s"! 2 x 10¥%em 25! 10¥em %!
ekl i Weeks of Runni 10 20 30
Data Filter N eeks of Running
Buffer Box 7 i Operational efficiency 40% 50% 60%
"
Disk (temporary) 1.2PB 3.0PB 18.1 PB
Onli Buffer Box o danigly 10y ; : v
| Network niine Wiepe N Disk (permanent) 0.4 PB 2471B 20.6 ’'B
| Switch Data Filter Buffer Box waeasIg Data Rate to Storage 6.7 Gbps 16.7 Gbps 100 Gbps
' Raw Data Storage (no duplicates) 4PB 20 PB 181 PB
Online Buffer Box Recon process time/core 54s/ev 54 s/ev 54s/ev
Data Filter Buffer Box Streaming-unpacked event size 33kB 33kB 33kB
Number of events produced 121 billion_ __ __605billion __ __ 5,443 billion
Recon Storage l0.4PB 2PB 18PB 5
Table 2.7: PID Detector ASICs and ¢t 2l o — -— — —
S e e e CPU-core hours (recon+calib} 191M core-hours . 9538 core-hours  ™8,573M core-hours
PID WBS Name Detecioe ASIC Chisaneéls 2020-cores needed to process in 30 weeks 38k 189k 1,701k
JIRC igh Density SoC 69,632
Barrel PID hpDIRC High Density SoC 6
TOF eRD112 development 8,600,09(} University Echelon 0 EIC + University
Flectron Endcap leC‘H ngh Densi(_v SoC 65'536 University ""»,_»» 3 N < =] v , « University
1OF eRD112 development 920,000 —— = JLAB Echelon 1 SDCC < S—
University = A N\ = Universi
dRICH MAROC3 5,376 P ,..A N i Y
Hadron Endcap / [ ] ;
TOF eRD112 development 1,840,000 University  / L BATES  =— \ University
R Pots eRD112 devel t 524,288 \ : > ¥
Far-Forward Detectors oman o cveopmen ? Y Echalon 2 Lo N NIEHGE B —— v
BO Detector eRD112 development 2.6M Echelon 3 — Echelon 3
Off-Momentum Detectors eRD112 development 1.8SM —— 0SG = ;
()2 Agee o 2 deve . I =
FiiBackiiind Detbctins Low-Q- Tagger eRD112 development 4.6M ORNL

Luminosity Monitor eRD112 development 268,441
T —
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»China-EIC Consortium Involvement:

O Si Tracker: CCNU, CIAE, IMP
O uRwell: USTC, IMP

O EM Calo: Fudan, SDU, Tsinghua
O RICH: Tsinghua

O DAQ: CCNU

O Forward EM Cal: SCNU

Artificial Intelligence
U. Regina, Brunel U

ECCE Institutions

Slovenia
Senegal

Saudi Arabia
Russia .

Taiwan

Czech
Republic

Graduate _
institutions .~

Israel
Undergrad & MSI
India

Germany
France

Czechia Chile Armenia
Croatia Canada



HIAF 26/46

»High Intensity heavy-ion Accelerator Facility (HIAF):

Siahuann ON>_[Z A B Run by Institute of Modern Physics (IMP)
T oongguan IS "L B First phase ~0.6 km? ; Construction area ~ 0.12 km?
Foshan Lk o o o= B +2 km2is reserved for future development
B Total budget:~ 6.8 billion CNY (~1billion US Dollars)
o [, 3 B — v" 3.5 billion comes from the central government.
i s A i o v" 2.35 billion from local government for infrastructure
sl P | HIAF/CIADS/EicC Sl v" 1.0 billion from The China National Nuclear
tNZSOkm i ”:“9;;"99 Daya Bay §5 Corporation (CNNC) for CIADS

Macao

China initiative Accelerator
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»Accelerator complex design:

Fixed target experiments
(Low-E NP)

Fixed target

experiments
(Mid/High-E NP)

AGS booster BNL Sx107 Al

LEIR CERN 1x10° Pb*
SISIS GSI LSx10v s 2.7Hz
SIS100 GSI 6x 101 s <] Hz

NICA JINR 4107 Au'
HIAF IMP 210" | e 3-10 Hz




HIAF

>Timeline:
2010 May, 2011

O Road Map: 4 4

December, 2015  April, 2017 2018

4

Into 121"
“5-year-plan”

Proposal

Site Selection and TDR
fully approved approved

Siarted !

0 Construction Plan:

2019 2020 2021

2022

o
S
o
2
o

024

Civil construction

Electric power, cooling water, compressed air,
network. cryogenic, supporting system, etc.

ECR design & fabrication

SECR installation
and commissioning

Linac design & fabrication

1L 1inac installation and
commissioning

One

Prototypes of PS. RF cavity, chamber,
magnets, etc.

BRing installation &

fabrication o
commissioning

exp.

HFRS & SRing installation &
commissioning

Terminals installation

28/46



»Accelerator Site Construction:

, FERTRAANA FRAN (M
MR RNARE NI

TRNARATA N
¢l REIR IR IR
OMALE




»IMP Office Site Construction:
New IMP branch in Huizhou downtown (73km from HIAF)

Shacghal
Chengdu s =
¥ Hart i .
Chongang

Taipei
=511

Talwan

M :Th:',‘ Xachsning
‘_“ ‘;’ City
ung Kong
&=

RERMES AR SET LW LT
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»Upgraded Accelerator complex layout:

*NEW?*: Electron injector and collider rings

Vs ~17GeV, 2x10=/s/cm:

pRing
19.08 GeV (p)
1341.58 m
Polarized p, D, He-3
Depolarizd Heavy lons

HIAF currently under construction

—_—_—_—_—_—_—_\

ERL Circulator N
10.4 MeV . D

\
|
| :
2.8GeV ~5.0GeV 3 I yi//4
809.44 m J I
N\ Polarized Electron I » |
I \ I
ff 48 MeV ~2GeV (p) |
I Polarized p, D, He-3 I
I\A Depolarizd Heavy lons |
' ' [
e |
I D) \ |
o N - I
Electron Injector ( - = y— ﬁ
2.8 GeV ~ 5.0 GeV \ Polarized
lon Source o
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»Complementary to JLab@12GeV and US-EIC:

v' Luminosity: 2x1033cm2s!;

F v 3 |
o = E EIC 10 x 100 GeV?
v Polarization: electrons >70%, 2D & 3He o F
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»Complementary to JLab@12GeV and US-EIC:
m Spin of the nucleon: 1D, 3D
- Polarized electron + Polarized proton/light nuclei
- Valance and see quarks TMDs and GPDs
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EIC 10 x 100 GeV?

EicC 3.5 x 20 GeV?

m Partonic structure of nuclei and the parton interaction with the
nuclear environment

- Unpolarized electron + unpolarized various nuclei
- Well developed heavy-ion community
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- Strong BESIII community in China
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Physics Highlight

»Spin of the nucleon-helicity distribution
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https://arxiv.org/abs/2103.10276
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»Spin structure of the nucleon-TMDs

u quark /1

1

Up quark Sivers function -fi(x,kr)

Down quark Sivers function fir(x,kr)
Strange quark Sivers function fii(x.kt)

0 0.5 1 15

lF!

Quark transverse momentum Kt (GeV) Quark transverse momentum Kt (GeV) Quark transverse momentum kr (GeV)

EicC SIDIS MC Data:

Red: stat. error only > Pion(+/-), Kaon(+/-)

ep: 3.5GeV X 20 GeV
eHe-3: 3.5 GeV X 40 GeV

H. Dong, D. X. Zheng, J. Zhou, 2018 Pol.: e(80%), p(70%), He-3(70%)

YV V V V

Lumi: ep 50 fb1, eHe-3 50 fb!
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»Spin structure of the nucleon-GPDs

The extraction of CFF with neural network methods
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Strong support from PARTONS collaboration
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IP Detector Layout

»>Very Preliminary Design:  Ongoing full Geant4 simulation

ECal Pixel + GEM
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»Tracking

Nupix-Al: First Protype MAPS in China

ITS3 + ITS2 + gaseous £ T N EE -1
hybrid detector : ‘i”
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>PID TR, MCP+LYSO

PID Detector Kinematic Coverage
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»Calorimeters

Shashlik module W-Powder+ScFi ,
— e ]

ECal design

Csl module

* Longitudinal: 45¢cm = (1.5 mm
Z=-1.5m scintillator + 0.35 mm lead) * 240

layers (16X)
« Lateral:
» 4.0x4.0cm? . o
* 16 WLS fbers to collect light

Z=2.4m lon-endcap

WY Frontsize
T 4.0x40cm?

7

e-endcap

lR=0.9
Barrel V..

Front End Board for
SiPM-based Ecal
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»Discussion started in 2012:
We are here  EicC CDR

1o 9 |2 |2 |2 |2 2|2 |2 | 2 o 52 o 55|
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T
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s vemv o [N

EicC

R&D and consfruction

.. In operation
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> An International Effort:

EicC Current Collaborators: EicC White Paper (arXiv: 2102.09222)
» 102 scientists

> 47 institutes
> 8 countries

* 1330 members

$ Frontiers Journals # Home Journals Subscription Open access Editorial policy About us Sign in

266 institutions

About the journal Browse Collections Video collections Authors & reviewers

36 countries (7 world regions)
ront. Phys 2021, Vol. 16 ssue {6) | 64701, DOI: 10.1007/511467-021-1062-0

> Need strong supports from
international collaborators! Electron-ion collider in China

i

Daniele P. Anderle! , Valerio Bertone? , Xu Cao** |, Lel Chang” , Ningbo Chang®, Gu Chen’ , Xurong Chen®* , Zhuojun Chen® , Zhufang Cul®, Lingyun Dai® , Weitian Deng'? , Minghui Ding'*,

3 ¥in Huang'’, Kresimir KumericKi*® , L. P. Kaptari**®,

Xu Feng'?, Chang Gong'? , Longcheng Gui' , Feng-Kun Guo™** , Chengdong Han®?, Jun He!®, Tie-fiun Hou'® , Hongxia Huang

Demin LI*Y, Hengne LI' , Minxiang Li? 2. Xueglan L, Yutie Liang®? , Zuotang Liang?? , Chen Liu?? | Chuan Liu'? , Guoming Liu’ , Jie Liu o Liuming Liu®® , Xiang | u’!, Tianbo Liv??,

Xiaofeng Luo®® , Zhun Lyu®® , Bogiang Ma? , Fu Ma** | Jianping Ma*!* | Yugang Ma®**® | Lijun Mao®* , Cédric Mezrag® , Hervé Moutarde? , Jialun Ping'”, Sixue Qin*’ , Hang Ren**

Craig D. Roberts” , Juan H:l;l,‘-;.’:"“' , Guodong Shen™* , Chao shi?®, Qintao Song’’ , Hao Sun®!, Pawet Sinajder 32 Enke War g‘ , Fan Wang” , Qlan ‘.'.‘.mg: , Rong ‘\'v,mp,{ * . Ruiry ‘.‘.'.‘1'1).;1"‘ v

Taofeng Wang™* , Wei Wang**, Xiaoyu Wang??, Xiaoyun Wang?” , Jiajun Wu?, Xinggang Wu?’ , Lei Xia*® , Bowen Xiao®*?*’ , Guoging Xiao™?*, Ju-Jun Xie*?, Yaping Xie®*, Hongxi Xing®,

Hushan Xu**, Nu xu¥43 Shusheng Xu'®, Mengshi Yan'? , Wenblao Yan B Wenc heng Yan®?, Xinhu Yan % Jlancher B ‘1.1'!3.:” . Yi-Bo Y.nflp‘_“ " Y.:“‘g"" , Dellang Yao®, Zh hong Ye*l,
=

Peilin Yin*® , C.-P. Yuan*? , Wenlong Zhan®? , Jianhui Zhang**, linlong Zhang®? , Pengming Zhang* , Yifei Zhang™ , Chao-Hsi Chang®**, Zhenyu Zhang*® , Hongwei Zhao™* , Kuang-Ta Chao??,

» 44 v, ) y 47 ’ 2y ’ a5 o » ¢ oy ’ EX
Qlang Zhao™*%, Yuxiang Zhao**, Zhengguo Zhao™ , Uang Zheng®’ , Jlan Zhou?? , Xiang Zhou™” , Xiaorong Zhou'® , Bingsong Zou*1*, Liping Zou
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