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P 3 S S g2 L Multi-wavelength observations are necessary to obtain a comprehensive understanding
(k'S?fS“ tsuge@fa“ 98 et P TR Of the interstellar medium (ISM) evolution. We focus our study on the Large Magellanic
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..= S Cloud (LMC), which is an ideal target for studying galaxy-scale (~ kpc) ISM dynamics
g and evolution due to its close distance and almost face-on geometry. We analyzed by
The Large Magellanlc C|0Ud (LMC) g8 2 combining X-ray and radio data (HI, CO) to reveal the heating mechanism of diffuse ex-
m One of the closest galaxies B tended X-ray emission. We utilize the wide field of view and high sensitivity of eROSITA
“to the Milky Wa e ‘ S =& and investigated the physical properties of diffuse X-ray in detail toward active
Y XEy IR S e , sy star-forming regions N11. We conducted spectrum fitting toward four regions. We
. D|stance 50 kpc PR R B R @ e i found evidence of two hot plasma components with temperatures of ~0.2 keV and
m nclination angle: ~'30 deg, | R R e ~0.5--1.0 keV. The hotter component exists much more near the superbubble of N11. In
11V, ) 72 R o124 - 1 [o] s B e e e the bubble region, the hot plasma has most likely been heated by high-mass stellar
AL R o A (Tle ) e o e o) el S e = = = winds and supernova remnants. In the other three regions, the energy of high-mass
mation of an entire aalaxv. . S aaee = LRGSR G '+ stellar winds is not sufficient to heat X-ray emissions. Instead, it is suggested that HI
- LR .. y- : -j | A gas collision at kpc scale could be the gas heating mechanism by comparison with Hl
R R AL b g G R 9

Fukui et al. 2017; Tsuge et al. 2019;
Tsuge et al. 2021c

(a) Distributions of colliding HI clouds _ i Magellanic H H b”dge between the LMC and SMC
ATCA & Hl archival data . Y ¢ B Formation of massive star cluster was possibly triggered by galactic tidal
g . interaction (Fujimoto & Noguchi 1990)
- LMC gas turbulence, Inflow of the SMC gas ; Bekki & Chiba (2007a, b)
_ % B We analyzed HI data of the LMC
Putman et al. (1998) - - HI gas consists of two velocity components ( L- and D-components )
50| (Luks & Rolfs 1992)

R136

K] * We reveal the evidence of the collision toward the star-forming regions
| 1. Complementary spatial distribution between the two components
60 2. Bridge features connecting the L- and D-components

0 2 0 v B The I-component is thought to be formed by deceleration of the gas due to
o 0 kmsl the collision of the L- and D-components.
geg’)p'fa' haemas of At al (A% —Observational trace of gas collisions
D : Disk-comp. 59.31s). The blue and red shaded M The I-component coincides with the spatial distributions of the major

TG DI AVETGT B W ranges indicate the integration ve- star-forming regions (~70% of the total number; Tsuge et al. 2021c).
l-comp.: compressed gas locity ranges of L- and D-compo- o ] ]
nents, respectively. We propose that the collisions of HI gas were induced by the galactic

I COclouds Al " . . .
We define |-component as the in tidal interaction between the LMC and the SMC and
=ﬂ= major star forming regions termediate velocity component of

the L- and D-components. triggered high-mass star formation in the whole LMC.

Heating mechanism of ISM/ Geometry of the HI collision reuce ot a1 2022 i 1o

Dlstrlbutlons of x-ray, emission obtained HI Ridge region (including 30 Dor) | N11region (second largest Hil region)

with eROSITA b R I R We selected four regions based on the morphology
oA A ' Ha map Soft x-ray map NH map

offset

Schematic view of collision Soft X-ray map
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Dark lane : V-shaped morphology,
. | _ Less intense than surroundings
SRG/eROSITA | Bubble : Active star-forming region

h

-RASS : . :
. MP; Small : Bright emission extending

north of the bubble
Diffuse . Diffuse emission extending
north-south at kpc scale

I Gas heatlng by hlgh-velomty colllsmns B 3D geometry of the collision
- Two thermal components are required The L-comp. and soft X-ray are nicely anti-cor-

by spectrum fitting. related. : : : _
- North: heating by high-mass stellar winds — The L-component is located in front of the | NH and soft X-ray show nicely spat!al anticorrelation
. South: No hiah-mass stars. D-component. toward Dark lane region

Spectral flttlng Absorption column density Conclusions

| Difuse region ___TBvarabs*(vapec + vapec) We conducted the spectral fitting of the N11
: Ny (X-ray) Ny (radio) M Dark lane, Smali region using eRASS 1-4 data

[10%!em?] [10%em™ |Diffuse X-ray is absorbed by cold ISM| g Spectrum is fitted by 2apecs with absorp-
Dark lane 313705 2.80 N, (X-ray) ~ N, (radio) tion :TBvarabs *(vapec + vapec).

O Blsul\l/Tblet' o X B Absorption NH
partially apsorbed A-rays Dark lane ~ Small > Bubble >> Diffuse

2117083 3.47 N, (X-ray) < N, (radio) Diffuse X-ray is absorbed by cold ISM

W Diffuse B Heating mechanism of the diffuse X-ray
Absorption is weak. * Bubble: stellar wind

0 %MH \ ] - * Dark lane, Small, Diffuse:

. W%W TR A b il M Energy in put by h ig h-mass Sta rs Other mechanisms are needed.

HI collision is one possibility

o | s Enc—;rgY(léeV)l - Region E, [10°] #ofhigh- | E (10 | B Bubble: E < E FUture prospeCts

Spectra of all TMs are shown in different colors. The source components are highlighted [0 erg mass stars’ erg Heatmg by Ste”ar WlndS Of h|gh mass Heating mechanism of the diffuse X-ray

with thick lines (solid: lower-temperature vapec1; dashed: higher-temperature vapec?2 stars. Stellar wind is enough to explaln ) . o
A -
s — s oz | oo | redp Dark lane 2.99+0.16 4 ~0.16 Calculate the kinetic energy of the collision

Region keV] | [10% em keV] 105em’] | [10%em?] | (dof) - the Ep at ~20 % efficiency (Weaver et Extend the study to the whole LMC

Darklane | 0077080 | 071703, | 10905 | eortyd | 3a3E 16 1421027 ~0.60 al. 1977). _ --> investigate universality and variety
- ' M Dark lane, Small, Diffuse |
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