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Main research themes and their characteristics

Observational study of the universe using radio telescopes

Galaxies are composed of stars and the interstellar medium (gas and dust), with star formation being driven
by the accumulation of cold, dense gas known as molecular clouds. However, molecular hydrogen, the primary
component, cannot be directly observed, necessitating the use of tracers such as carbon monoxide (CO) to study its
distribution and dynamics. Utilizing domestic and international telescopes, our research has shed light on the motion
and characteristics of gas within galaxies.

For instance, CO observations of the spiral galaxy M51 allowed us to calculate the velocity vectors of molecular
gas, revealing its movement through spiral arms and the effects of shear. In the barred spiral galaxy NGC 613,
we discovered that gas near the supermassive black hole is dragged by jets, leading to outflows and heating that
suppress star formation. Additionally, while neutral carbon (Cl) had been suggested as a molecular gas tracer in low-
metallicity environments, observations of M83 indicated that its reliability in the galactic disk is lower than that of CO. et i

These studies contribute to our understanding of galaxy evolution and star formation. Continued observations are Wmnmmmu IIIIIlI\meml}
expected to provide further insights into these mechanisms in greater detail.

Future prospects

Neutral carbon (Cl) and carbon monoxide (CO) capture different properties of gas, and combining them enables more precise analysis. Additionally, we are conducting research utilizing
machine learning to investigate the structures of the Milky Way and nearby galaxies.
Furthermore, we are working on upgrading the 10-meter antenna at the Awara Campus for radio observations, aiming to conduct new astronomical studies using our own telescope.




