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Welcome from the College of 
Science of NCKU

Dean Prof. Chin-Chun Tsai
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Standard Model of Particle Physics
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Low energy 
(nuclear physics)
o Properties of 

proton, neutron
o QCD
o Dark matter
o …

TEXONO, ADMX,…

Intermediate energy 
(high energy nuclear physics)

o QCD
o QED
o …
RHIC, FAIR,… 

High energy 
o SM
o BSM
o …

LHC, Tevatron…

Ultra-high energy
o Cosmic ray
o Neutrino
o Dark matter
o …

AMS, IceCube, …

https://www.symmetrymagazine.org/standard-model/
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Why EIC?
Gluons, the carriers of the strong force, bind 
the quarks together inside nucleons and 
nuclei and generate nearly all of the visible 
mass in the universe. Despite their 
importance, fundamental questions remain 
about the role of gluons in nucleons and 
nuclei. These questions can only be 
answered with a powerful new electron ion 
collider (EIC), providing unprecedented 
precision and versatility. The realization of 
this instrument is enabled by recent 
advances in accelerator technology. 

We recommend a high-energy high-
luminosity polarized EIC as the highest 
priority for new facility construction 
following the completion of FRIB. 
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FRIB: Facility for Rare Isotope Beams
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Nobel Prizes and EIC
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https://indico.fnal.gov/event/24231/contributions/75845/attachments/47256/56730/Diefenthaler-EIC-OSG.pdf
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Uniqueness of EIC

q World’s first polarized electron-
proton/light ion and electron-
Nucleus collider 

q For e-N collisions at the EIC: 
§ Polarized beams: e, p, d/3He
§ e beam 5-10(20) GeV
§ Luminosity Lep ~ 1033-34 cm-2sec-1

(100-1000 times HERA)
§ 20-100 (140) GeV Variable CoM

q For e-A collisions at the EIC: 
§ Wide range in nuclei

Luminosity per nucleon same as e-p 
§ Variable center of mass energy 
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EIC Physics
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Final Decision from DoE
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Brookhaven National Lab

Jefferson Lab

2020
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Accelerator Requirements
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https://indico.bnl.gov/event/15342/contributions/64650/attachments/42380/70993/2022-07-26-EICUG-Satogata-AcceleratorDesign.pdf

9



/ 23

Accelerator Design Overview
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https://indico.bnl.gov/event/15342/contributions/64650/attachments/42380/70993/2022-07-26-EICUG-Satogata-AcceleratorDesign.pdf
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Proposals for EIC Detector
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DPAP Recommendations
q DPAP: Detector Proposal Advisory Panel 
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ECCE ATHENA
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Detector-1: Central
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Detector-1: Far For/Backward
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Working Groups
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Mailing list: https://lists.bnl.gov/mailman/listinfo/

https://lists.bnl.gov/mailman/listinfo/


/ 23

Schedule
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CD2/3A Planning Dates
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Detector-2?
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Electron-Ion Collider @ Taiwan
o5 institutes (AS, NCU, NTHU, NCKU, NTU) in Taiwan have the 

consensus to form a strong team to participate the EIC in the 
coming future

oMainly focus on physics, silicon-based detector (sensor 
development and mechanical structure design)

STAR 
FST

(NCKU)

sPHENIX
INTT

(NCU, NTU)

CMS 
HGCal
(NTU)NCKU

NTU
AS

NCU

NTHU
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1st EIC Workshop in Taiwan

The aims for this workshop are bringing all QCD 
enthusiasts in Taiwan together, discussing the 
physics topics and potential detector 
developments for EIC, educating ourselves to 
have a smooth transition from “high energy 
physics” to “nuclear physics”. 
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Agenda - Day 1
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Agenda - Day 2
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Thanks to TIDC and 
hope you will enjoy your stay in Tainan


