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Observational study on the formation process of Earth-like planets using a new
imaging technique for radio interferometers

Tsukagoshi, Takashi
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In this study, we developed and validated a sparse modeling-based image
reconstruction technique for radio interferometry and applied it to ALMA observation data of various
protoplanetary disks. The method enabled high-resolution imaging of the terrestrial planet-forming

regions, which were previously difficult to resolve with the conventional technique, and
significantly increased the number of disk samples with resolved structures spanning orbital radii
from terrestrial to Jovian scales. By statistically analyzing relationships between disk
substructures and the physical parameters of the disks and central stars, we derived observational
constraints on the influence of disk evolution and the timescales of planetary system formation.
These results provide key insights into how circumstellar disk structures evolve and how planets
form within them, offering a foundation for future systematic surveys and the advancement of

researches on the planet formation process.
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