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Where we are talking about...Huizhou(# M) in Guangdong province
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High Intensity heavy-ion Accelerator Facility (HIAF)

HIAF total investment: 2.5 billion RMB

Booster Ring:
Circumference: 569 m
Rigidity: 34 Tm
Aaccumulation
Cooling & acceleration

HIAT for atomic physics,
nuclear physics, applied
research in biology and
material science etc.

Superconducting Ion
Linac:

. Length: 180 m
Two-plane painting injection schemre Energy: 17 MeV/u (U4
Fast ramping rate operation CW and pulse modes @




Electron Ion Collider in China, EicC




EicC white paper (arXiv: 2102.09222)

Published in the Frontiers of Physics Journal (open access)
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[I Front. Phys. » 2021, Vol. 16 » Issue (6) : 64701. DOI: 10.1007/511467702171062—0l]

REPORT

Now we have 46 institutes and >100 physicists

Electron-ion collider in China
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EicC Accelerator complex layout
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EicC Specs
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* EicC covers the kinematic region between JLab experiments and US-EIC
* EicC complements the ongoing scientific programs at JLab and future EIC project
* EicC focuses on moderate x and sea-quark region
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® EIC 10 x 100 GeV?

Highlighted physics topics

EicC 3.5 x 20 GeV?
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JLab 12 GeV
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= Spin structure of the nucleon: 1D, 3D
» polarized electron + polarized proton/light nuclei

9%
////////////
%

Momentum Transfer Q? (GeV?)

—

Ll 1 II| - II|
1073 1072
Fraction of Momentum x

-
Q
I

= Partonic structure of nuclei and the parton interaction with the nuclear environment
»unpolarized electron + unpolarized various nuclei

= Exotic states with c¢/cbar, b/bbar (BESIII community in China)

= Origin of the proton mass study via heavy quarkonium near-threshold production
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Spin structure of the nucleon-helicity distribution
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https://arxiv.org/abs/2103.10276

Spin structure of the nucleon-TMDs
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Spin structure of the nucleon-GPDs

‘ The extraction of CFF with neural network methods [Kumericki, 19]
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Nuclear PDFs study with ion beam
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Proton mass study

Mass decomposition [Ji, 95]

M — Mq _l_Mm—|_Mg ‘I‘Ma

~ 31
Quark Gluon 1 O

M, : quark energy

2
M,,, : quark mass (condensate) 10 _
---- Martynov et al.: Q%2 =10 GeV? /_/,—-" ,-)/p_>be

M, : gluon energy

M, : trace anomaly

m M, and M, constrained by PDFs.
m M, via wN low energy scattering,.

m M, via threshold production of J /W
(8.2 GeV; JLab) and Y (12 GeV);

m Threshold requires low CoM energy.
(Low y at EIC).

m Complementarity between EicC (and
EIC) and lattice. Guideline

Proton Mass Decompoaosition
23D —~

Lattice
calculation by
Yang et al, 2018
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EicC detector considerations

e-FWD

proton/ion

10~20 m

(1o | [emca] [ ToF | [ con | [ Rrich | ( Heal | [ Heal |

Full Geant4 simulation is ongoing




sTGC detector

~55cm * 55¢m pentagon

Detector R&Ds

* 25cm X 25 cm Micromegas
mass production
* R&D on 0.4m x 0.4m

Clean rooms of ISO6 and ISO7 (in total of
200 m?) for detector assembling

s x ﬁﬁ-ﬁg
1m x 0.5 m GEM (self-stretching) s

Inner frame

e N DIRC prototype

GEM fails




l Timeline
We are here
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S-year-plan S-year-plan S-year-plan S-year-plan

UL

R&D

EicC
Vs ~17GeV, 2x1033/s/cm?

R&D and consfruction

.. In operation
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Summary
= EicC is briefly introduced

»EicC focuses on sea-quark/gluon related study at moderate/large-x region

»EicC can help to tackle the issue of the trace anomaly contribution to the proton
mass at the Upsilon threshold

= More physics topics are under study and development

= Full Geant4 simulation and detector R&Ds are ongoing

= EicC complements EIC physics program at higher energy

Thanks and you are more than welcome to join us ©
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