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1. of high-momentum transfer processes
using perturbative QCD methods and study of GPDs properties

2. Lattice QCD calculations of GPDs and related structures

3. Global analysis of GPDs based on experimental data using
modern data analysis techniques for inference and uncertainty
quantification
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Focus Areas - Composition & Expertise

% Specialization in designing and using effective field theories, chiral
perturbation theory, perturbative QCD, and models of QCD

% Hadron structure-related investigations, e.g., QCD factorization and breaking
effects, lepton-nucleon interactions, light-front quantization, gauge topology

= Quark & Gluon GPDs and
TMDs

Gravitational form factors
Wigner functions

Hadronic structure on the light
front

= Spin physics
= Small-x physics

= Strangeness in exchange
currents

= Large-N. limit



Focus Areas - Composition & Expertise

% Long-standing expertise in numerical methods in lattice gauge theories,
simulations of QCD, non-perturbative methods for renormalization

% Investigations of hadron structure via parton distribution functions and
generalizations through: (a) Mellin moments method, (b) novel approaches

= Quark & Gluon PDFs
= @Gravitational form factors

= Proton spin, momentum &
angular momentum

= E/M form factors and charged
radii

= Electric dipole moment

= x-dependence of PDFs, GPDs,
TMDs

= neutrino-nucleon scattering
cross-sections

= Nuclei structure s



Focus Areas - Composition & Expertise

% Broad expertise in developing frameworks for global analysis of experimental
data sets, data science techniques, and analytical studies of aspects of QCD

% Studies of non-perturbative bound-state problems, chiral effective theories,
and the interface of lattice QCD and hadron phenomenology

= Quark & Gluon PDFs
= GPDs and TMDs

= Tensor charge and single-spin
asymmetries

= Distributions of mass and spin
in the nucleon

= radii and gravitational form
factors

= perturbative corrections in
DVMP

= Bayesian methods to tackle
Inverse problem



Public information for the scientific community

https://qgtcollab.github.io
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Quark-Gluon Tomography collaboration

This collaborative effort supported by US Department of Energy
(DOE) aims to delve into the intricate realm of “3D quark-gluon
structure of hadrons: mass, spin, and tomography.” The
collaboration is built upon three foundational pillars: theory, lattice
QCD, and phenomenology. The interplay among these pillars will
foster a robust synergy, ultimately yielding fresh perspectives and
profound insights into the overarching questions in the field.

Supported by DOE topical
collaboration program (DE-
SC0023646)

Recent events

» Collaboration Meeting: Temple University, Philadelphia, PA,
September 8-9, 2023 Link

Recent press & highlights (updated on apr 9 2024)

e The proton as seen with a finite speed of light

o Visualization of mass distribution within hadrons

e Shedding Light on Shadow Generalized Parton Distributions

see more here.




Enjoy the School!



