@ Standard Model of Particle Physics (%58

RHIC, FAIR,...

Ultra-high energy
o Cosmic ray

o Neutrino

o Dark matter
o

AMS, IceCube, ...

https://www.symmetrymagazine.org/standard-model/
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The Electron-lon Collider will keep-America at the forefront of the international nuclear
physics and particle accelerator communities.
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Gluon saturation and the color glass condensate

3D structure of protons and nuclei
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i What EIC will do?

Neutral-current Inclusive DIS: ¢ + p/A — ¢ + X;
for this process, it is essential to detect the scattered
electron, ¢/, with high precision. All other final state
particles (X) are ignored. The scattered electron is crit-
ical for all processes to determine the event kinematics.

Charged-current Inclusive DIS: ¢ +- p/A — v + X;
at high enough momentum transfer Q?, the electron-
quark interaction is mediated by the exchange of a W=
gauge boson instead of the virtual photon. In this case
the event kinematic cannot be reconstructed from the
scattered electron, but needs to be reconstructed from
the final state particles.




‘L What EIC will do?

Semi-inclusive DIS: ¢+ p/A — ¢/ + =" + X, which
requires measurement of at least one identified hadron
in coincidence with the scattered electron.

Exclusive DIS: e+ p/A — ¢/ +p' /A + /W= /V M,
which require the measurement of all particles in the
event with high precision.




i What EIC will do?

Deeply Virtual Compton Scattering:

Y +p = y+p

Exclusive process, whoch requires to measure all

the particles in the final state. DvVe'S

Electrproduction of vector meson
Y*+p—>V+p

Exclusive process, whoch requires to
measure all the particles in the final state.




‘L What makes EIC special?

The EIC machine designs are aimed at achieving

e Highly polarized (~ 70%) electron and nucleon beams

e [on beams from deuteron to the heaviest nuclei (uranium or lead)

Variable center of mass energies from ~ 20 — ~100 GeV, upgradable to ~140 GeV

High collision luminosity ~1033734 ¢m—2s—1

Possibilities of having more than one interaction region



& Three ways are all necessary!

Dell-Yan Parametirzations
DIS GRS, SMAS
Global fit
JAM
Lattice QCD

Perturbative QCD
NJL type Models,
Dyson-Schwinger equation




@ Electron-lon Collider @ Taiwan %

o 5 institutes (AS, NCU, NTHU, NCKU, NTU) in Taiwan have the
consensus to form a strong team to participate the EIC in the

coming future

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

Transversal WGs

Detector WGs

Physics WGs

WG

Global Detector Optimization
Simulation production and QA
Computing and Software
DAQ / Electronics / Readout

Tracking
Calorimetry
PID Cherenkov
PID ToF
Far Forward
Far Backward

Inclusive Physics
Jets and Heavy Flavor
Exclusive, Diffraction, & Tagging
Semi-Inclusive Physics
BSM & precision EW
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Mailing list: https://lists.bnl.gov/mailman/listinfo/
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Conclusions

e EIC represents a major opportuniy for nuclear/particle
physicists in Taiwan

e Building upon the experience and expertise from other
previous research, the Taiwan group can readily explore
related and compelling physics at this major future facility

e A staged approach with on-going and near-future projects
at RHIC (sPHENIX, STAR), JLab, J-PARC, CERN (AMBER)
converging on EIC would be very attractive

e Research related to EIC physics offers an excellent opportunity
to form strong collaboration between experimentalists and

theorists 1n Taitwan
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Summary & Discussion

Goal of this workshop:
— Uniqueness of EIC; EIC physics subjects
— Status of EIC project
— Bring interested people together!

“A staged approach with on-going and near-future projects at RHIC
(sPHENIX, STAR), JLab, J-PARC, CERN (AMBER)’
— Prof. Jen-Chieh Peng

TIDC provides a nice framework of making hardware contributions.

Experimentalists and theorists work coherently on focused physics
topics. For example, TQCD meeting: EIC session.

Things to discuss and decide:
— “Primary Contact” of Taiwan EPIC team
— Working groups of EPIC to join
— Joint 2023 NSTC proposal
— Next EIC workshop
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