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Welcome to Taiwan
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How d(rquarks and gluons give rise to the.

What we know about the microscopic theory:
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o QCD is asymptotically free, at scales ~ 0.001fm quarks are not bound into
hadrons. Perturbative QCD correctly describes the dynamics.

o QCD shows confinement, at scales ~ 1fm quarks are bound into hadrons.
Dynamics is non-perturbative and requires full QCD description.

o Nuclei and HIC, at scales ~ 1 — 10fm, we have a (non-)equilibrium few-body
quantum system. Dynamics needs effective theory description.

o Compact objects, at larger scales the system is cosmic. Dynamics describes the
process of supernovae and cosmic evolution in the early universe.
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How qcrquarks and gluons give rise to the

structure and evolt'mwf

The core questions to understand are in nuclear physics

o Proton tomography = hadron structure and spectroscopy from QCD

o Creation of matter in the early universe = high-density, high-temperature QCD
connection to neutrinos and nuclei

o Explosion mechanism of supernovae = neutrinos and astrophysics

Large scale experimental facilities need support and guidance from physics theory to
have their intended impact.

o Electron-lon-Collider (EIC)

o Deep Underground Neutrino Experiment (DUNE)
o Astronomy surveys

A timely opportunity to join forces:
o Experimental milestones are coming soon.

Increasing focus on multi-messenger astrophysics and the QCD phase diagram
= Need consolidation of regional theoretical expertise in nuclear physics
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Quarks and gluons Hadrons Nuclei Heavy-ion collisions Compact objects
(perturbative QCD) (proton, neutron, PDFs) (nuclear structure) (QCD matter, phase diagram) (supernovae, neutron stars,

cosmic evolution)

A call to action:

o This workshop is about building bridges and forming collaborative networks to
address the entire evolution chain across all scales.

o The bigger goal is to get theory ready for upcoming experimental milestones.

Taiwan and Korea have complementary strengths in the research of nuclear physics.

o Expertise in hadron structure, neutrino astrophysics, lattice QCD, and dense matter
theory.

o Common basis and strategic alignment for sustained bilateral collaboration.

o Heavily invested in key areas:

- Proton tomography through distribution functions at the parton level.

- Conditions and process of supernova explosions.

- Study of heavy-ion collisions and early universe physics through modeling and
non-perturbative calculations.
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This workshop

Three topical areas:

Hadron Structure
Momentum and flavor structure of hadrons and nuclei.

Heavy-lon Collisions
Creating and probing QCD matter under extreme conditions.

Nuclear Astrophysics
From nuclei to stars, supernovae, neutrinos and the elements.

Four types of talk:

o Keynote speech: Taiwan and South Korea based experts. High-level reviews and
overviews.

o Emerging leader: Promising young and rising experts. Topical, cutting-edge,
research presentations.

o Panel discussion: Community introductions, discussions for future opportunities.

o Invited and contributed talks: Experts at all stages. Topical, cutting-edge,
research presentations.
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Timetable
Day 1 | Wednesday, 16 September 2026 Day 2 | Thursday, 17 September 2026 Day 3 | Friday, 18 September 2026

09:30-1000  Morning coffee and Registration Taiwan’s QCD Program and Heavy Quarkonium 09301045 Hadrons in Nuclear Matter

sosniors  PRYeIE st STAR
. . & Neutron-star oscillat as a spectroscopic
10002015  Welcome introduction 10:15-11:00  Probe of dense nuclear physics with.
Modeling QCD at Low Resolution wnth an Instantrm &
Paron e n The Tee past prasent and quid: Applications to Hadron Structu
1051100 ruturs Webran - reak: Coffee brea
o otsaroo Vel 11004330 Breaks Coffes break
Recant progress on the imedium haavy quark
Nuclaon structure and muft-hadron dynamics from L0120 ¢ n
lico1ias lattice il T
L Break: Coffee break
— 1001130 Chiral and Nucisar Transitions beyond the.
Lrasasco  Breaks Lunch and discussions 1200z Chiralan
T D G e e S
e e eSS o o 12301400 Break: Lunch
Leoonss0  Lattice Mante Caio to Tenser Network son20o

Etsuko lto uark-hadron phase transition in the early.

14:00-1420  KinWang Ng

The Collins-Soper kernel from a vacuum soft...
14:30-14:50  yayne orris Probing the phl meson In nucear matter through From Tidal Deformability to the Neutron-Star
proton-nucleus coll 14:20-14:40  Equation of State with Cosmic Explorer
12:00-12:30  Philiop Gubler Hung Tan

Hadron structure functions from Hamiltonian

usoas1o [EECEEEEEEE 14401500  Vortlcity-induced effects from Wess-Zumino-
Effective QCD model with cons i-gluon
Anomalous dynamical screening of relativistic.
Moments of pion and kaon light-cone distribution 12:30-12:50 Singha 15:00-15:20  5ota Hanai
amplitudes from dynamical lattice QCD using the
15101530  heavy-quark operat.
e Cran " 15201550  Break: Coffee break
Lunch and free afternoon (self-organized
excursion) [
ot Cortee brank PPV i 0
15:30-16:00  Break: Coffee breai
Local spin polarization by color-field.
Exploring Exotic Nuclei at the Center for Exotic 162016440 praciom sung.
16:00-16:30  Nuclear Studies
S D Local Th tion of SU(2) Lattice G:
ocal Thermalization o attice Gauge.
12:50-18:50 16:40-17:00  Ghanastyam Meher
Pion/Kaon PDFs and the measurements at EIC
16:30-16:50 ot eon T
pen-Chen Chang
17:00-17:30  Panel discussions: Penal discu:
l6:50.17.00  TMDPDFS of protons and pions
Valentin Moos 17:3017:45  Closing remarks
17001740  Panel discussions: Panel discussions O

A fascinating program — with plenty of opportunities for synergies, and time to
explore them!
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In a nutshell

o NP research in the local regional area:

Complementary expertise offers large potential for knowledge exchange, opening
and extending the dialogue between all participants.

o With our workshop we want to build and encourage:

Dialogue + Knowledge transfer + Collaboration )

Opportunities for combined growth in fundamental nuclear physics, particle physics,
computational methods, HPC and Al.

o Organising Team:
— Seung-I1 Nam, Meng-Ru Wu, Di-Lun Yang and Anthony Francis
— Welcome active participation, extensions and new ideas.

TOGETHER, WE EXPLORE THE QCD FRONTIER

Taiwan <> Korea ¥ -3
Science Without Borders

We wish you a fantastic time in Taipei!
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