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Gas and dust in infrared galaxies and star formation mechanisms that determine
cosmic evolution
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In this study, we used the ALMA observatory to investigate the gas and dust
of infrared galaxies in the distant Universe. By comparing the mass and other characteristics of
interstellar media with galaxy properties such as stellar masses, we were able to uncover the
physical phenomena and mechanisms governing star formation in galaxies. In particular, our deep
blind survey revealed molecular gas and dust in galaxies that existed around 10 billion years ago.
We found that the cosmic molecular mass density In the Universe reached its peak around 10 billion
years ago and declined as galaxies evolved toward the present Universe. Furthermore, by examining
even earlier stages of the Universe, we verified the existence of galaxies from approximately 12
billion years ago through spectroscopic detections of carbon emission. Some of these galaxies also
exhibited dust emission. These results suggest that massive galaxies and dust already existed
shortly after the beginning of the Universe.
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