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➢High Intensity heavy-ion Accelerator Facility (HIAF):
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◼ First phase ~0.6 km2 ; Construction area ~ 0.12 km2

◼ +2 km2 is reserved for future development 

◼ Total budget:~ 6.8 billion CNY (~1billion US Dollars)

✓ 3.5 billion comes from the central government. 

✓ 1.0 billion from The China National Nuclear 

Corporation (CNNC) for CiADS

✓ 2.35 billion from local government for infrastructure 
HIAF/CiADS

/EicC



HIAF

➢HIAF accelerator complex design:

Fixed target 

experiments 

(Mid/High-E NP)

Fixed target experiments 

(Low-E NP)

RIB
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REDTOP



Proposal
Into 12th

“5-year-plan”

Site Selection and 

fully approved

TDR 

approved
Started!

 Road Map:

 Construction Plan:

➢High Intensity heavy-ion Accelerator Facility (HIAF):
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➢Accelerator Site Construction:

2018-08

2020-06

2021-062022-06
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➢IMP Office Site Construction:

HIAF 6/24

New IMP branch in Huizhou downtown (73km from HIAF)



HIAF currently under construction

*NEW*: Electron injector and collider rings
➢Upgraded Accelerator complex layout :
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EicC

➢Complementary to JLab@12GeV and US-EIC:

✓ Luminosity: 1033cm-2s-1 ; 

✓ Polarization: electrons →70%, 2D & 3He
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◆ Some overlap with JLab@24GeV

√s ~ 17GeV, 2x1033/s/cm2



EicC

➢Complementary to JLab@12GeV and US-EIC:

◼Spin of the nucleon: 1D, 3D 
• Polarized electron + Polarized proton/light nuclei

• Valance and see quarks TMDs and GPDs

◼Partonic structure of nuclei and the parton interaction 
with the nuclear environment  
• Unpolarized electron + unpolarized various nuclei

• Well developed heavy-ion community 

◼Mass of the nucleon
• J/Psi and Upsilon Production

◼Exotic states with c/cbar, b/bbar
• Strong BESIII community in China
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➢Spin of the nucleon-helicity distribution

EicC white paper

EIC Yellow Report

arXiv:2103.10276
JHEP08(2021)034

Physics Highlight

EicC coverage
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EIC coverage

https://arxiv.org/abs/2103.10276


➢Spin structure of the nucleon-TMDs

Green: Current accuracy
Red: stat. error only
Blue: sys. Error included

H. Dong, D. X. Zheng, J. Zhou, 2018

EicC SIDIS MC Data:

➢ Pion(+/-),   Kaon(+/-)

➢ ep:   3.5 GeV X 20 GeV

➢ eHe-3: 3.5 GeV X 40 GeV

➢ Pol.: e(80%), p(70%), He-3(70%)

➢ Lumi: ep 50 fb-1, eHe-3 50 fb-1

Physics Highlight 12/24



➢Spin structure of the nucleon-GPDs

Only with this azimuthal 
angular modulation

The extraction of CFF with neural network methods

Physics Highlight

[ Kumericki, 19]
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Strong support from PARTONS collaboration



➢Nuclear medium effect

Physics Highlight

eA Physics:

➢ EMC / Anti-shadowing

➢ Nuclear-PDF

➢ Hadronization

➢ Nuclear-TMD, Nuclear-FF, Nuclear-GPD

EicC coverage

EicC coverage
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➢Proton Mass Study

EicC coverage

Physics Highlight

J/Psi 
production 

Upsilon 
production 
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Physics Highlight

➢Exotic hadronic states Z. Yang, F.-K. Guo, CPC45(2021)123101

◼ Search for hidden-charm pentaquarks 𝑃𝑐

◼ So far observed only by LHCb

◼ No signal in GlueX

◼ Search for hidden-charm tetraquarks 𝑍𝑐

◼ Search for doubly-charmed tetraquark 𝑇𝑐𝑐 family 

EicC 50/fb
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Software

➢EiccRoot in the FairRoot framework:
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IP Detector Layout

➢Very Preliminary Design: Ongoing full Geant4 simulation
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Detector Designs and R&D

➢Tracking

Micromegas

uRWELL
GEM (self-stretching) 

Nupix-A1: First Protype MAPS in China
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Detector Designs and R&D

➢PID

Sealed MRPC Beam Test at 
FermiLab

MRPC

AC-LGAD                  MRPC                MCP

Aerogel R&D

MCP+LYSO

MCP+LYSO Beam Test at 
FermiLab

R&D→ < 20ps
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Prelim:<100ps

Cosmic-Ray~20ps



Detector Designs and R&D

➢Calorimeters

Shashlyk ECal
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Front End Board for 

SiPM-based Ecal

W-Powder+ScFi

Strong mass production capability

ECal Beam-Test at JLab



CY 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

12th 5-year-plan 14th 5-year-plan 16th 5-year-plan 16th 5-year-plan

HIAF

EicC
R&D

√s  ~ 17GeV, 2x1033/s/cm2

R&D and construction

In operation

We are here
EicC CDR

Projected Timeline 22/24



Collaboration

➢An International Effort:

EicC Current Collaborators:

➢ 102 scientists

➢ 47 institutes

➢ 8 countries

➢ Need strong supports from 

international collaborators!
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EicC White Paper (arXiv: 2102.09222)



Summary

➢ HIAF is under construction → Day#1 experiment in 2025

➢ From HIAF to EicC→ Complementary to JLab@12GeV and US-EIC

➢ Add new electron Injector and collider rings

➢ White-Paper released in 2021

➢ CDR in 2023 →Aim for 15th “5-year-plan” (construction in 2026~2030)

➢ Active physics simulations, accelerators & detectors R&D

➢ Existing Experience & Expertise:

✓ Accelerator: good in ion beams; limited in electron beams & polarizations

✓ Theory: strong in hadron spectroscopies & nuclear medium; accumulating in hadron-structure

✓ Experiment: good in tracking/calorimeters; enhancing other detector technologies

✓ Participating in and learning form US-EIC project

EicC will be an international facility →Welcome to join and build together! 
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Back Up 
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To follow our regular meetings/workshops

• For subscription to the eicc_member mailing list, please do it in the following link:

http://lists.ustc.edu.cn/sympa/subscribe/eicc_member?previous_action=info

• For subscription to the eicc_physics mailing list, please do it in the following link:

http://lists.ustc.edu.cn/sympa/subscribe/eicc_physics?previous_action=info

• For subscription to the eicc_detector mailing list, please do it in the following link:

http://lists.ustc.edu.cn/sympa/subscribe/eicc_detector?previous_action=info

• For subscription to the eicc_accelerator mailing list, please do it in the following link:

http://lists.ustc.edu.cn/sympa/subscribe/eicc_accelerator?previous_action=info
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http://lists.ustc.edu.cn/sympa/subscribe/eicc_member?previous_action=info
http://lists.ustc.edu.cn/sympa/subscribe/eicc_physics?previous_action=info
http://lists.ustc.edu.cn/sympa/subscribe/eicc_detector?previous_action=info
http://lists.ustc.edu.cn/sympa/subscribe/eicc_accelerator?previous_action=info


J/Psi production at EicC 27/24



Upsilon production at EicC 28/24



Exotic states production at EicC 29/24



➢Quark/gluon spin contributions to the 

proton spin
PRL119.142002, 2017

Lattice QCD simulations

Also, LQCD is able to do quasi-PDF calculations

Highlighted physics topics 30/24


