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[Fukui, Tsuge, Sano al. 2017, PASJ, 69, 5]

0 LMC 128175 HI 7T REZE
0 SMC HI IAD 255 578 [Tsuge et al. 2018 in prep.]

[Tachihara, Gratier, Sano et al. 2018 (arXiv: 1802.02310)]
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[Fukui, Tsuge, Sano et al. 2018, in prep.]
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Case 1: the Small Magellanic Cloud (SMC) 9/25

»

Obtained with ASKAP (Mcclure-Griffith et al. in prep.)



Case 2: M33 10/25

A . o TG DL S ..‘
. - P v » e 3
. ;@S X e .- .
. Ll
" e, - P o » : .
.
i ‘ ) . . ‘-'. - . .
.. ; _‘ > .-‘-a et 2 . »
. X : R D . ~
o. < ] . .“" . _. - L ) 5t
' 0 e y &
0 s -~
L i 2 v 2 Ve . 1' . -
t f St
. .’
. : .
° .
. a . ..
% -
¢ o o

e

.,' 2 : et 'f; {5 : : %"-:, '.-..v'o
&° gk * By A 'f',h . o &S . .,.
Splral galaxy M33 . 5 etk ,}
- ~'Distance ~794 kpc' R . .

A member of the IocaI group “' &



Case 2: M33 (Young massive star cluster NGC 604) 11/25

NGC 604

[ 2nd largest Hil region in the local group

S e M33 L RN 1 Number of OB stars: ~ 200
Plra ga axy R R [ Stellar mass: ~ 4 x 105 M,
-'Distance ~794 kpc LT (Eldridge & Relano 11)

.

b A membel’ of The |OCa| gl'OUp ‘. R [ | Age: ~ 3—-5 Myr (e.g., Relano & Kennicutt 09)
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(Bekki 08)

45
=)
=
S
S 40
5
— 70 kpc
-
< 35
<
5
w 30
o O HI bridge between the M31 & M33
25 M23 [1 Tidal interaction: ~ 4—8 Gyr ago
o [0 | |
02 30 00 01 30 00 00 30 00

RIGHT ASCENSION (J2000)




Case 2: M33 (HI channel map in NGC 604) 13/25

Declination (J2000)
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Right Ascension (J2¢ Tachihara et al. (2018) in press. (arXiv: 1802.02310)
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Separate the 2 velocity components by fitting T

to the 2-component Gaussian functions

[ Cloud mass
- Red-shifted cloud: ~9 x 10 M,
- Blue-shifted cloud: ~6 x 106 M,

[1 Typical V separation ~20 km s

[1 Dynamical time scale
200 pc/20 km s1 ~3 x 107 yr
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Tachihara et al. (2018) in press. (arXiv:1802.02310)

Image: Red-shifted HI
Contours: Blue-shifted Hi




AN Image: Optical

—: 4,1 > Red contours: Red-shifted HI cloud

o c& < Blue contours: Blue-shifted HI cloud
é) ~— Green image: Molecular cloud

i

Stellar feedback = unreasonable

If the blue- & red-shifted HI clouds are due to
the expanding motion ~10 km/s, the kinetic
energy of the clouds are to be ~ 6 x 10°' erg.

- ~100 SNe are needed (5% efficiency, Kruijssen+12)
- cluster mass > 10% M, is needed

Massive cluster formation triggered by

Tidally driven HI collisions

We propose a gas accretion scenario onto
the spiral arm of the disk, that triggered active
star formation of NGC 604.

Dynamical timescale of collision ~3 x 107 yr.
- Molecular gas formation is feasible if the

density is high enough (Goldsmith et al.2007)

Tachihara et al. (2018) in press. (arXiv: 1802.02310)




Case 3: Antenna galaxies 17/25

. NGC 4038

- Antenna galaxies T
- Distance ~22 MpcC (schweizer et al. 2008)

- Interaction since a few Myrs ago
(e.g., Mihos et al. 1993; Karl et al. 2010, Renaud et al. 2009)

- Many SSCs located at the overlap region



Case 3: Antenna galaxies (ALMA CO)
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i SGMC 4/5
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Fukui, Tsuge, Sano et al. in preparation

Two velocity components
- Stellar feedback? (e.g., Herrera+2017)
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Two velocity components
- Stellar feedback? (e.g., Herrera+2017)




SSC  Age’ Mass  Ref’ Flux H, Flux Bry
ID Myr 10°M, erg s cm™

D 3.9 1.4 [1] <2.9x107'¢ 2.1£0.1x107"
30 1.45 0.32 [2]

DI 6.1 1.6 [n <1.1x107'® <1.5x10716
3 - - [2]

D2 5.4 0.8 (1] <1.1x107'%  6.7+0.3x107'®
@ 5.7 4.1 [1] <1.0x107'¢ <9.9%x10°"7
28 4.8 B [2]

BI© 35 42 [11  29+0.2x10°"%  2.2+0.1x107'
16 1 6.8 [2]

Fukui, Tsuge, Sano et al. in preparation

Fluxes are not corrected for extinction.

“ Errors in ages estimated by Gilbert & Graham (2007) are derived from
Starburst99 fits to the Bry EW and are typically below 0.1 Myr. Cluster
D2 has a larger error on the Bry EW, the error on the mass is 5.4* .
1] Gilbert & Graham (2007), [2] Table 8 in Whitmore et al. (2010).
Masses estimated by Gilbert & Graham (2007) are not corrected by
extinction.

¢ SSC first identified by Whitmore & Schweizer (1995) as WS80.
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4 x10” M,
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O The total mechanical luminosity from the stellar wind is
assumed to be ~ 5 x 10°° erg (~4 x 10° M, Gilbert & Graham 2007)

(Westerlund 2: ~ 3.6 x 10°' erg @ ~3 x 10* M., Rauw et al. 2007)

TR T " ' Tl ’ ' i

: : | Visr = 1400-1520 k _

O Kinematic energy of SGMC 2 :I;rgigsursLS\F}Lsa 1570~ 170(r)nks;ns 1 \
p)

(Lowest: 60 K kmjsj ‘ Step 50 K km s~

- Total mass: 1.3 x 10® M, i
- AV: ~68 km s -

> ~6 x 10% erg

In ideal adiabatic wind bubbles 20% of the |
wind luminosity is transferred to the ; “ —
expanding gas shell (Weaver et al. 1977). |

- The gas motion cannot be explained by the stellar feedback

Fukui, Tsuge, Sano et al. in preparation
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[Fukui, Tsuge, Sano al. 2017, PASJ, 69, 5]

O LMC [281+5 HI TR EZE
0 SMC HI HRMD#E4#HEI5 0 [Tsuge et al. 2018 in prep.]

B M33ICHITEEXREMA
[Tachihara, Gratier, Sano et al. 2018 (arXiv: 1802.02310)]
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[Fukui, Tsuge, Sano et al. 2018, in prep.]
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