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Abstract: Stars are formed in dense molecular gas.
However, star formation in galaxies is inefficient com-
pared with a theoretical prediction (~1/1000). Un-
derstanding the background physics of this inefficient
star formation is one of the most pressing issues in
contemporary astrophysics. In this study, the fraction-
al mass of dense gas in molecular clouds (fpc) was
measured over 5 kpc in the first quadrant of the Milky
Way (MW), based on the data of FOREST Unbiased
Galactic plane Imaging survey with the Nobeyama
45 m telescope (FUGIN) project. As a result, an av-
eraged fpg of 2.9% was obtained for the entirety of the
target region. This low value suggests that dense gas
formation is the primary factor in inefficient star for-
mation in galaxies. It was also found that frg shows
large variations depending on the structures in the
MW disk. In the Galactic arms, fpg was estimated to
be 4-5%, while in the bar and inter-arm regions it was
as small as 0.1-0.4%. These results indicate that the
formation/destruction processes of the dense gas and
their timescales are different for different regions in
the MW, leading to differences in star formation effi-
ciencies.
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