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Description of the results and outputs

This project aimed to uncover the mechanism behind the existence of hadrons by investigating the
origin of internal forces such as pressure and shear force. With recent experimental determinations of
the proton's internal stress and the upcoming EIC project emphasizing hadron structure, theoretical
understanding is urgently needed.

In FY2024, we made progress through the following four collaborative efforts:

1. Origin of the confining pressure inside the proton

2. Formulation of pion gravitational form factors and stress distributions in top-down holographic QCD
3. Quark-induced pressure (Casimir effect) in finite-volume systems

4. Gluon-induced thermodynamic pressure under finite-volume and finite-temperature conditions

All results have been published and presented at multiple academic venues, including international
conferences. Notably, we clarified that the gluonic scale anomaly is the main source of the confining
pressure in the proton, representing a major step toward understanding hadron structure. This project
also strengthened our research network through in-person meetings and broader collaboration,
including with experimentalists.
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