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1. Introduction
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Ygas = gas surface density
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« SFE In bar is lower than in
spiral arms.

» This mechanism is not well
understood yet.



1. Introduction

Pertorm a simulation of a barred spiral galaxy

the star formation criteria used
In cosmological simulations

| B

Estimate SFE in bar and arm region

l

Investigate whether the star formation criteria
used in cosmological simulations can reproduce
the observational result of barred spiral galaxies.




2. Simulation

« Code : GIZMO (Hopkins 201D5)

« Barred spiral galaxy
»galactic potentials
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2. Simulation

« Star formation criteria (Hopkins+ 2013, 2018)
e virial parameter a;,.,; — locally gravitationally bound or not
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* a1,cq1 < 1 = gas is locally gravitationally bound.
* q;,cq1 > 1 = gas is locally gravitationally unbound.



2. Simulation

« Star formation criteria
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3. Result
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3. Result

 analysis (KS plot)

1. divide whole region into cells
whose size Is comparable to
observational resolution
(250 pc)

2. estimate X, and Xggg In
each cell

« 100 Myr constant SFR (Calzetti+ 2007)

Mstar ( < 100 Myr)

SFR =
100 Myr

Arm

250 pc
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3' ReSUIt median SFE (Bar) ~2x107° yr—1

- KS plot median SFE (Arm) ~ 6x10710 yr~1
W Bar ﬁq‘xg%qﬁx ‘
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SFE in bar is higher than in arm.
| %@ SF criteria used in cosmological

simulations cannot reproduce
the observational results.
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3. Result

total gas mass of each density
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* 103 < nyxg <1038 [em™]

»Almost the same gas mass in
bar and arm.

* 1038 < ny [cm™3]
»More gas in bar than in arm.

Il

SFR in bar is higher than in arm.



3. Result

How much cold dense gas is locally self-gravitationally bound
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Almost all cold dense gas is
| —#&— Arm locally self-gravitationally bound.
ny > 1000 cm™3 = dense 0 B Bar ' | |
T < 100 K — COld 500 520 540 560 580 600
t [Myr]

Aiocal < 1 = bound



5. Conclusion

- Recent observations of barred spiral galaxies
suggest that SFE in bar is lower than in arm.

 We perform the simulation to investigate whether
the star formation criteria used in cosmological
simulations can reproduce the observational
results of barred spiral galaxies.

» The star formation criteria cannot reproduce the
observational results.

» Almost all gas which is cold and dense In bar and
arm Is locally self-gravitationally bound.



