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spin

S𝒕𝒐𝒕 =
𝟏

𝟐
=

𝟏

𝟐
∆𝜮 + ∆𝑮 + 𝓛𝒒 + 𝓛𝒈

Spin decomposition:

Quark spin Gluon Spin Quark OAM Gluon OAM

1970s 1980s/2000s Now

Gell-Mann 

quark model

mass
Higgs 

mechanism

Proton  

mass

Mass decomposition:

Quark energy Quark mass Gluon energy Trace anomaly

Experimentally… we need to determine each of the above contributions
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Lattice QCD calculation 

Phys. Rev. Lett. 121 (2018) 21, 212001

•

• πN 

• ？？？

Near threshold J/Psi production

Near threshold Upsilon production

JLab

&

EicC

&

EIC

EicC

&

EIC
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S𝒕𝒐𝒕 =
𝟏

𝟐
=

𝟏

𝟐
∆𝜮 + ∆𝑮+ 𝓛𝒒 + 𝓛𝒈

Quark spin contribution Gluon spin contribution Quark/gluon OAM
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https://link.springer.com/article/10.1007/s11467-021-1062-0

Detector + Accelerator preliminary design
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HIAF under construction

EIC in China
Electron Ion Collider in China, EicC

Picture in May 2024

→ Deliver the first ion beam in 2025 
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HIAF

HIAF construction: 2018 - 2025



9

Superconducting Ion 

Linac: 
➢ Length: 180 m 

➢ Energy: 17 MeV/u (U34+)

➢ CW and pulse modes 

Booster Ring:
➢ Circumference: 569 m

➢ Rigidity: 34 Tm

➢ Accumulation

➢ 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.

High energy 

experimental hall
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➢ 20 GeV p + 3.5 GeV e

➢ 𝑺: 16.7GeV

➢ High Lumi.：

2-4 x1033 cm-2s-1

➢ Polarized beams
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13Gluon dominates Gluon + sea quarks Valence quarks

• →

• ：
➢

➢ →

See a video at:

http://eicug.org/
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EicC white paper

EIC Yellow Report

EicC coverage

An NLO study

complementary
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EIC

EicC

complementary
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e
e'

EIC

EicC

complementary
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TMDs: deformation of Parton’s confined motion when hadron is polarized

GPDs: deformation of Parton’s spatial distribution when hadron is polarized

TMDsGPDs



19

Higher Q2

19

EicC

complementary
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Gluon GPDs

Nucleon mass ? Nuclear medium effect

Spectroscopy

Gluon TMDs
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Tracking: Silicon + MPGD
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PID:  ToF + (DIRC + RICH)
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PID:  ToF + (DIRC + RICH)

DC-LGAD AC-LGAD
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PID:  ToF + (DIRC + RICH)

Focusing mirror

Photon sensor
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CsI crystal

Shashlik

Ecal: Shashlik + CsI crystal 
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Far-Forward detector

Electron beam

EDT
FDT

ZDC

Ion beam

IP
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18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

十三五 十四五 十五五 十六五 十七五

HIAF

HIAF-U

EicC

CEE+

CHNS

CEE

EicC

Accelerator

Detector
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EicC HIAF + HIAF-U
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