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Cloud cloud collision (CCC)

SF mechanism
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Inoue et al. (2018) in press arXiv:1707.02035
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How often

are high-mass stars
formed by CCC?




Spiral arms in the Galaxy

Most stars are
formed on arms in

spiral galaxies.

Sagittarius Arm is...

* nearest inner arm

« best target to
study SF statistics

« except for Galactic
Center region
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M17 : Omega
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M17 : Gas dynamics  iieods
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- Cloud collision

Galactic Longitude

« collision velocity : 9.9 km/s
« collision timescale : ~0.1 Myr
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Galactic Latitude
MJy/beam

M17 : Stars (REIIV
SR Hoffmeister+08 |
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Hoffmeister+08 — global, age gap at ~0.5 Myr ago
* High-mass stars

Gal

— local, age : <1 Myr

Stellar distribution/age are well
consistent with collision model.
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Sagittarius Arm : NGC6357/6334
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NGC 6357, 6334

NGC 6334

VISTA (IR)

NGC 6357 NGC 6334
« Distance: ~1.7 kpc « Distance: 1.61 kpc
« GMC: M__,~10* Mo « GMC: M__~10°Mo
« Olearly-B stars « QOlearly-B stars

« >9 age:>1Myr « >18, age: 10%-10 yr
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NGC 6357, 6334 : Gas dynamics
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M8 : Lagoon

b VST Optical

Spitzer IR

Center cluster

 Distance : ~ 1.3 kpc . >10B stars, 23 Myr

- GMC: « O stars
= Mpg ~ 4 % 10* Mo * Nogtars - =10, ~1 Myr
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M8 - Gas dynamics Nishimura et al. in prep.
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Galactic Latitude

« Complementary distribution
« V-shaped velocity feature

« collision velocity : 10 km/s
« collision timescale : ~0.3 Myr
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Nishimura et al. in prep.

M8 : Gas dynamics
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« Complementary distribution
 V-shaped velocity feature
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« collision velocity : 10 km/s
« collision timescale : ~0.3 Myr
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P ©O7.5 star 40
' HD 1644902°A .| -

Visible (NOAO) ‘ ‘ P b R b Infrared IRAC + MIRS

Trifid Nebula/Messier 20 Spitzer Space Telescope * IRAC + MIPS

NASA / JPL-Caltech / J. Rho (§5C/Caltech) s8¢2005-02a

« Distance: ~ 1.7 kpc O star
« GMC: M_, ~3x10° Mo « num:1 (O7.5), age:~0.3 Myr

Mar. 27,2018 Interstellar Medium in the Nearby Universe @Bamberg 19



MZO Torii+11,17

(b) *CO J=3-2

:
:_-;; 02' - "
- 07.5 star e
HD164492A
18" 02™ 358 25° 15s
Right Ascension (J2000)
— « collision velocity :
« Complementary distribution — ~7.5km/s
 Bridge velocity feature  collision timescale :
— ~0.3 Myr
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(0)Takahira et al. (2014) Model
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Discussion
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Discussion

Collision interval
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Clouds experience collision Larger GMC experiences collision
a few times in their lifetime more frequently.
for spiral galaxies. (Kobayashi et al. 2018)

(Dobbs et al. 2015)

Galactic scale calculations expect that
cloud collision is occurred frequently.
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Future works 1

Cloud collision seems to be essential
for HMSF in the Galactic inner arms.

T~
More wider / farther
* any exception?
« statistics
« e.g., collision rate : GMC_,,/GMC,

« variation with arm position?
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Future works 2

Cloud collision seems to be essential
for HMSF in the Galactic inner arms.

How about the outer arms?
« collision frequency is expected to

be lower than inner as ~1/3.
(Tasker 201 1; Dobbs et al. 2015)

Perseus/Outer Arm
HIl region survey

| EEEE e - 65 Hll regions

i : ol . Per. 56%, Out. 38%
| NRO45, 70 hours

Obs. are finished
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Summary
¢ Cloud Cloud Collision

— Most promising HMSF scenario

— Accountable for filament formation, filament
fragmentation and high mass star formation

— Observational inspection methodology is
established

« Sagittarius Arm

— Almost all famous HMSF regions in L=£5"-20"
have collision signatures which are explainable

Sk

— Col
sca
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nistory in the region
Ision frequency is in agreement with galactic

e calculations
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