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Stars form from molecular gas
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Efficiency of forming molecular gas

102 ®Blitz+06; Eibensteiner+23, etc.
0 — 2y, /Zy < midplane pressure
T ®Krumholz+09, etc.
:EN ! — H, fraction primarily set by column
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— Weak dependence on ISRF” intensity
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Data

COMING Survey (Sorai+19)

®The large survey of *CO(1 — 0) (~150 galaxies, 17" resolution)

®A sample with a wide range of galaxy morphologies
®About 1/4 galaxies have observed HI by VLA (C configuration, 14")

®Stellar mass and SFR of a whole galaxy

O In this work, we use 30 non-interacting galaxies
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Sample Galaxies

R,:; optical radius
atomic gas molecular gas

(resolution: 17")

Optical images cited from SDSS
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Radial distribution of gas density
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®The median R,

®The range of R;

R, = 0.48 R,.
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SFR, SFE, and sSFR (=SFR/Mg;,,)
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SFR, SFE, and sSFR (=SFR/M..)

The gas phase transition is considered to be

the rate-limiting step in the star formation process.

SFR 1
= sSFR =

Mstar tstar formation
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What promotes the transition
atomic = molecular gas in the gas phase?
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Pixel by pixel analysis for Ppg and Zg,s
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Pixel by pixel analysis for Pyg (pressure)
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®Pixel-based analysis shows a stronger contribution from the stellar

potential
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Summary & Conclusion

®The radius where X,.,m = 2o is defined as R, (Ry = 0.477 R,x).

®Star formation likely began at roughly the same time inside and outside Rt,

but Zgpr and SFEg, are different.

»The gas phase transition is considered to be the rate-limiting step

in the star formation process.

® P shows a positive correlation with R;/R,c.

»Pressure also contributes to gas transition in the radial distribution.
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