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To understand the evolution of the galaxies, it is important to find the relations quantitatively between the
dense molecular clouds where stars born and the environments of the galaxies, such as star formation
activities, metalicity, morphology etc.). This study was conducted by the observations of the Magellanic Clouds,
nearby galaxies, and our Galaxy with sub-millimeter molecular/atomic lines, especially aiming to reveal the
detail physical properties, spatial distributions, and kinematics of dense molecular clouds with relation to the
star/stellar cluster formation. The observations were mainly carried out with ASTE (operated by NAOJ) and
NANTEN2 (operated by Nagoya University) sub-millimeter telescopes, which are both located in the high
altitude (5,000m) in Chile, South America. The sub-millimeter observations of Magellanic Clouds with ASTE
and NANTEN2 in higher transition lines (J=7-6, 4-3, 3-2) of CO and its isotopes (**CO) brought us deeper
understanding of the Giant Molecular Clouds (GMCs) properties as well as star/cluster formation processes.
The differences of the physical properties revealed by sub-millimeter observations together with the radiative
transfer model represent an evolutionary sequence of GMCs in terms of density increase leading to star
formation. In the Large Magellanic Cloud, the detail comparison with the atomic hydrogen gas (HI) and the
molecular gas (CO) distributions in terms of the space and velocity was also performed. It suggested that a
continual increase in the mass of GMCs via HI accretion leads the growth of GMCs and star/cluster formation
activities. For our Galaxy, several NANTEN2 sub-millimeter observations were performed. Toward the Galactic
young super cluster, Westerlund 2, **CO/**C0O(J=2-1) observation combined with *?CO (J=1-0) data revealed
the temperatures and densities of associated molecular clouds to the cluster. Another sub-millimeter
CO(J=4-3) observation toward the dense molecular cores associated with the Galactic SNR (RX
J1713.7-3946) suggested that the shock-cloud interaction may facilitate particle acceleration and the enhanced
synchrotron X rays around dense cores. Above results were summarized as scientific papers and published.




