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Abstract: Molecular clouds, the birthplaces of star for-
mation, take on a variety of shapes depending on their
environment within a galaxy. Recent advances in ob-
servational capabilities have made it possible to obtain
high-resolution views of molecular clouds in low-me-
tallicity galaxies, such as the Magellanic Clouds, and
nearby galaxies. However, molecular clouds are com-
plex systems in which radiation, turbulence, magnetic
fields, and self-gravity interact to control structural
evolution and star formation. As we prepare to take
our research beyond the boundaries of galaxies, it is
important to organize our current understanding of
this complex system. In this article, we review obser-
vational and theoretical research on the formation and
evolution of molecular clouds, mainly conducted by
Japanese researchers. In particular, we focus on the
formation mechanisms of filamentary clouds, which
are quasi-universal structures in molecular clouds,
and the process of molecular cloud formation as a
function of metallicity. We discuss the implications of
these findings for star formation and the understand-
ing of the interstel-lar medium in the distant Universe.

B9k H1e

15



