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● Summer Activities for May 15 - August 15
● What did I learn from these activities?
● What do we need to work on? 
● Plans for the Fall Semester



What happened during  Summer
● Group meetings continued:

                       May 16      - C. Ji
                       June 6       - P. Barry
                       June 20     - N. Kumar
                       July 4        - Z. Li (4pm ET) 
                       July 18      - S. Puhan
                       August 1   - B. Bakker

● Visit to Korea for May 21 - July 14
● UKC2025 at Atlanta, August 6-10
● Visit to Stony Brook, August 12-15



● May 25 - 30 
INPC2025

● June 1 - 21
APCTP

● June 23 - July 4
KNU

● July 8 - 10
      KOFST
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AI overviews of QCD
Quantum Chromodynamics (QCD) is interesting because it 
describes the strong nuclear force, one of the fundamental forces 
of nature and explains how quarks and gluons interact to form 
hadrons like protons and neutrons. Its study reveals the inner 
workings of matter and the forces that govern the universe at its 
most basic level. 

Key Words:
Strong Interaction, Quarks and gluons, Color Confinement, 
Asymptotic Freedom, Analog to Quantum Electrodynamics, 
Chiral symmetry breaking, Quark-gluon plasma, ... 
Some studies have linked confinement and chiral symmetry breaking to 
QCD monopoles which are topological objects that can emerge in certain 
gauge conditions. These monopoles may play a role in both confinement 
and chiral symmetry breaking. 







 Phys.Rev.D 107 (2023) 3, 034023 • e-Print: 2110.15927 [hep-ph]
                                             ……

 Phys.Rev.D 108 (2023) 9, 094033 • e-Print: 2308.14694 [hep-ph]
                                  ……

https://arxiv.org/abs/2110.15927
https://arxiv.org/abs/2308.14694


Conclusions and Outlook

● Link between QCD and LFQM may be feasible as exemplified 
by the mass gap solution in the ‘t Hooft model interpolation 
between IFD and LFD.

● LF ZMs appear essential in understanding the constituent 
mass in LFQM.

● BT construction provides the self-consistency of LFQM which 
assures the component and frame independence of the 
physical observables.

● Looking forward to studying monopoles in QCD with the 
interpolation between IFD and LFD. 









What did I learn from these activities?
● AI appears powerful tool in most areas of science.
● Data analyses and Impact studies are more 

extensively called for.
● LFD may fit well with the Quantum Computing with 

less Qubits.
● QCD vacuum approach and parton approach need to 

linked together.
● EIC physics intermediates between Hot and Cold QCD
● Timelike region of mass gap should be explored
● Hadron structure studies via SIDIS (TMDs,GPDs,TDAs) 
● Theoretical Simulation vs. Experiments, Lattice, etc.



What do we need to work on?
● LFQM of Baryons: quark-diquark vs. 3 quarks
● Convolution of the nucleon-meson splitting functions in 

the chiral effective theory with the LFQM of mesons
● Theoretical simulations: CFFs, GPDs, gravitational FFs  
● Timelike region study with transition form factor
● Impact studies for JLab-TDIS, EIC and Amber
● Lattice computation of interpolating quasi-PDFs 
● Scaled interpolating variables and covariance
● Orientation entanglement in Quantum Computing
● Isometry of SO(4,2) and conformal symmetry
● Energy-Momentum Tensor in LFD



Plans for the Fall Semester
● Electroproduction of scalar meson off 

scalar target in 3+1D
● Wigner Function in QCD
● Linear potential and Airy function
● Orientation entanglement in LFD
● Conformal Symmetry in 1+1D and 3+1D
● Axial anomaly in 1+1D vs. 3+1D
● Data analyses for Kaon and pion PDFs
● Nucleon Structures in Nonlocal chiral 

effective theory 



● DOE Renewal Proposal
● NERSC Proposal



Aug. 29: Kirill Semenov
Sep. 5: Jaeweon Lee
Sep. 12: Ping Wang
Sep. 19: Daniel
Sep. 26: Paul+Connor
Oct. 3: Deepasika
Oct. 10: Sangwoo Ha
Oct. 17: Hari
Oct. 24: Bailing
Oct. 31: Keanan
Nov. 21: Thomas
Nov. 28: Marston
Dec. 5: Fengchang


