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The project has been highly successful. Over the three years, | published
approximately 40 related research papers, including several that are world-renowned, with all but
the most recent ones being peer-reviewed and published in international journals. 1 conducted nearly

30 invited presentations (mostly online). These efforts have deepened the understanding of the
nonlinear cosmology of axions. In the final year, the release of nanohertz-level gravitational wave
data significantly advanced the research. | proposed a scenario involving axion domain walls, which
are macroscopic objects coupled with QCD in the early universe, to explain this data. For the first
time in the world, I elucidated the cosmological nonlinear evolution of these domain walls and their

a?so?iaged gravitational waves from generation to annihilation through first-principle lattice
calculations.
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