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2013 Nobel prize in physics

… for the theoretical 

discovery of a mechanism 

that contributes to our 

understanding of the origin 

of mass of subatomic 

particles …

However… do we really understand the building blocks of our visible world?
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Spin structure

Mass structure

spin mass
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[1]

[2]

[3]

Observe scattered electron/muon          [1]

Observe current jet/hadron                     [1]+[2]

Observe remnant jet/hadron as well      [1]+[2]+[3]

→ inclusive

→ semi-inclusive

→ exclusive

⚫ QED probe is clean

⚫ αEM ~1/137 with broad Q coverage

⚫ One-photon exchange approximation: 

~1% accuracy

⚫ Detection scale is determined by Q2: 

1GeV2 ~ nucleon size

QED tool to study QCD nature of the nucleon
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2002 Long Range Plan in the US
2002

2013

2015

2020:CD-0
Approved project!

2021:CD-1

~2030:operation
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HIAF/EicC

HIAF under construction
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Superconducting Ion 

Linac: 
➢ Length: 180 m 

➢ Energy: 17 MeV/u (U34+)

➢ CW and pulse modes 

Booster Ring:
➢ Circumference: 569 m

➢ Rigidity: 34 Tm

➢ Aaccumulation

➢ Cooling & acceleration

iLinac

SRing

BRing

HFRS

➢ Two-plane painting injection scheme

➢ Fast ramping rate operation

HIAF for atomic physics, 

nuclear physics, applied 

research in biology and 

material science etc.
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Electron Ion Collider in China, EicC
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HIAF currently under construction
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EicC white paper

EIC Yellow Report

EicC coverage

A NLO impact study

See arXiv:2103.10276

JHEP08(2021)034

https://arxiv.org/abs/2103.10276
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PRL119.142002, 2017

Lattice QCD simulations

Also, LQCD is able to do quasi-PDF calculations
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➢
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➢

➢

EicC, precise measurements.

Green: Current accuracy

Red: stat. error only

Blue: sys. Error included

➢ sea quark Sivers function dynamically generated via Spin 

depenendent odderon

➢ leads to a unique predication for s-quark: quark and anit-

quark Sivers functions flip sign

H. Dong, D. X. Zheng, J. Zhou, 2018
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It is of great importance to unambiguously determine TMD evolution effects

➢ Considerable efforts to constrain the non-perturbative part of TMD evolution kernel

➢ Disagreement among model dependent parameterizations
C. A. Aidala, B. Field, L. P. Gamberg and T. C. Rogers, 2014

J. Collins and T. Rogers. 2015

Alexey A. Vladimirov, 2020

➢ Exploratory LQCD study: P. Shanahan, M. Wagman, Y. Zhao,2020 

➢ Less sensitive to the non-perturbative part at high energy

➢ Provide wide/moderate Q2 leverage at EicC

Disagreement between LQCD

and pQCD calculations

large bT
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With only a few hours of running

EicC coverage



21EicC coverage

Lattice QCD 

calculation by 

Yang et al, 2018
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23Detailed full Geant4 simulation is ongoing
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Tracking with all-silicon design 

Calorimetry system

arXiv:2102.08337
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CY 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

5-year-plan 5-year-plan 5-year-plan 5-year-plan

HIAF

EicC
R&D

√s  ~ 17GeV, 2x1033/s/cm2

R&D and construction

In operation

We are here Finish EicC CDR
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• For subscription to the eicc_member mail 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 mail 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 mail 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 mail list, please do it in the following link:

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

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
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Thanks and you are more than welcome to join the effort!



29
Office area in Huizhou, Guangdong will be available soon


