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Formulation of gas-star balance in galaxies
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Star formation in galaxies proceed in and around discrete molecular clouds. It
has not been known what physical parameters are responsible for triggering and driving star formation.
This study aims at parameterizing physical quantities related to star formation, and finding the
"equations" which rule the procession of star formation, via a multi-variable analysis. We obtained
multi-wavelength datasets for ~100 molecular clouds in nearby galaxies, each with information on the star
formation rate, stellar mass, dust density, low-density molecular gas mass, high-density molecular gas
mass, and the age of the molecular clouds. Using these six parameters and applying a principal component
analysis, we reduce the 6 quantities into two sets of relations each with six variables. These comprise
two fundamental "planes™, which express the bounding relations that molecular clouds must fulfill.
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