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108 IBEEEEEEE REEE BEEEEEEE .

(BDTRSE>) LT3t

-

1 1 1 ]
10° 100 107 108 10°
BZEHDES/k (K em?®)

X9 ERfEEK T (K ¢ RERE S () o
S| TER S s s Ny 1 Ui S S R =1 v <}
BICIEOMHBEMSR N E [22].

BRI SNIIREBICED Z Z e TE 3.

F ERIZE L ¢ GRS IR 22N B ZE D 8
fERHE 217, 0.1 pc LR O ¥ 4 2 0 100 KRE
HICEZ KERD FEI7HERING 2 ¥ 2R
Lz [37]. Zheoar» KREERFIKBEDOR
hrEZoN3. SHICEHLIR, ZoFERRE
VT TEa 7 OB BGERE & IR~ 7
(191, ZzofERIc & 2 ¢, JEMES e B 230
PHCEI 7 4 7 2 ¥ MRS 2 Y, BB
BEEDTEATHIDT 4 I A Y FHICEKS N
3. 747X bOEKIIEIGEETIRE Y, H
CEIGES Y. —F, B 7Ea7IZ10K
FrEm a2 % ¢ HAE ) THE S RIS
3. 74 72AY MERBEZOEY ¢ L CEiE
T, NI159, M42 7% & CTHHZF B S T
W3, HRICE 30 FEa T oEES MBI,
10 KFEEH 6 60 KR E = Fico o' e KE &=
E o (top-heavy) 2EF L VR TH Y, C
NoDa7» 6 20 KEEEMN Eo KERZEIEK
DARETH 2 T C EMERIR ORI T3, &
O TFRUTHEEE, REDALMAIZ & » THHlISh
e FEa 7 OBHEME (38, 39] & X CFHIAT

B13E H5H

@ 10°

Meoe>M,
o
mm,,>m

o

10 RCW38 cores —|

(Torii et al. 2019)—]

(SLRRRRLL
1

Kroupa (2001) IMF

Chabrier (2005) IMF

HTEEE HFEIFEROMS

1

1 IIIIlIll 1 1 1

Ll
10

1;2 1 10
NFEATDEE: M, [KHEE]

102

K10 iy 3 av—2avyil& 3 TEa70E
B (o 2 25 a) [19]. ek
&, AT F2AOIENEB L OHSICRLTHD
HBNDWE->TEH, BEMEPES 2 a7 2R
LT3, dokEng b e b ncidi-
TEY, BIEKOARENEDH 2 a7 2R L T
W3 EHBOL RN T ad ALMA IC& - T
Bl S h REREFKERO S FEa 7D
BRI [38]. HEER v BRI E R o REN 0O
VB R H 2.

FpZrbiEHIN S (X10).

5. THufgic & 2 7 XEHEL $F
hh

3T, PUA—OMKR LR S Y, Husic
£ 2 W 2DOEMESHBICEIR ST E /.. ERE
BRI T2 DL RBODHZDIEA S
. KEBEONEDSECZED D, ZDIHN
BCIEHT 201 HATH L. EEDCTICLS
oy kRIS 2 % RS 2 ATREME 2 W
WCIRfE L 72D, OortTdh 2 [40]. Zhx=Zi
C, Franz Kahn3EEREERO /1225 L SMA%EL,
TEEEDSEREN 3 2 B AT 2 B TGS 2 R
WHEHET S Z ¢ %L 7z [41]. Bruce Elme-
green ¥ Charles Ladal3 2 1% flvT, KE&E
DIE NG 2 BB L CH R B EME L EERE Y
=T 2EFTVERELL [42]. Ly L, &l
DIFFIC & - T, Prdrd 2 U CHMTIE v 2
¥ S 2127 5 72, Jim Dale & (3B 22 RDIR
DEEE & O CEEDC T ORE 2L, <
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OMFRIL BRI (REET 2 720 T 72 < HIfl 5 2 45
Bbdbzr, 2L TZ2OMRREZLNIEE
DAL L > TRESEHT e RRLIE
(431, —7, TARIIAHNCIERECRAN S &,
H i & 2 A O 30 1z DICE ]
FRICIEN D72 2 bHAL 2T 5 1 [44].

NS OGRS DML, Bl OB X -
TEHFsN3., w2»0v v FvizHuEEKIC
¥ed 2 0 FEO SRR & - T, EEDLT
W& 2 2NmEE RSN, &L AEHEO A2
WTWw2 ZePENls T2, ZoMiBY L
T, DFESWEICRIRTHY, Humrzid > 7
> T B IR L T, ERRIC A E R H o
TADENEMPE 52w enEZLN5.
w7 TH nfEC & 2 4 2 JEHE ) 13, HoARi
BRELORXEPH 5.

6. FroHDER

Dloimr zeosd e, KEREEFERORA
v M, TREEFZZ Vi a v 82 b7 2Ef
WCIHEICPACIA® 2 ) W22 T B EE R
%.

LETHAL T2V vy 2I#E] REETIER
HEESHERIER SN2, FEE 10.1 pcld
NI 100 KIFER] (H 2\ id, H2DEHEIC
LTlgem ?) WO HHHZEGDC O & 513#EK
T332l hDb. DML, BHEEZCL -
T LNEPFEIATZDLDTHE. D&
S a7 PEEES10°cm ik, a7k
FR D T4 23 L CONERRE R B L T L
2O TREING. 20cHic, HHEE N
104 & b b ERIC T 2D ERf S kv e,
Z DUMHEMFIZRBIT S 2 v, Eo I 4
21 pcx 10 GHETHEMT 22 €, 2% 10km
s OREHGEISHETH Y, IR T
U rcflze sz o 3mH oL T it S 72
V. D% h, BEREEHZICEZ10km s ' DLEOD

EOREREDS, WIHHZEIE T0.1 pc LAIC 100 AR5
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HE] OFBOIDDREEFTH 3.

—77, TEBRmERREE ] RE0UE, b b )
B RS AMF) 233 2 FEm e L OGS
NTEhH, KEREREERIEZORKENTH 3.
COLGEOREROEERIZ2000LL ETH Y,
KERRZI0MM EF N2, 2 ORFTI,
BB THICKERETHZ2 VDB ETHY,
M20, RCW 1207 ¥ 24 @ Hl o KE & 2 O
FEAT 3w v WD H 5. AR T L7
MEMEHE] 3, KEEEEESS 3%
VA ZOBEZEETEI Y 5 20T, LRI
CRD TR TS 2 RS (7 5.

DEFof#ERZH2 2, BEOTHIIB VT K
HREEFICEMEEHRIC L > TEKSNG | ¥
EZTHED RO, ORI X - TR EfE
DL E B AHEME G AE T 3 vs, BiRpi Tz
RN 2RI 7. FoEORRRCRRCIER SN S
DIF, 10°-10° KR E & O KE & 2 FE A & 3
T 3 ¢ L CREMEMZES BRI RGE S e
RTHh 2 (3181, 32H). RO 2T
NEFHAINTE LT, EMEHRISOL A
ME—DHE L KEREMERERTH Y, 5%,
A Z == 2 bR YIWIFHI 72 T O REREIEK
BRI DI T 2 ATREMEDS & 5.

T EOBINI 1970 F D 6§ TIZ50 12D
o TiThbNT a7z, bbb R
DL A E D & Nz DIFRITI0FELNTH 2.
oMY LT, 2 TFEORNT— 20 1T0ICA
ficidz <, MY -MROENDBEDNE: ik
FHEREINC o Terc e s ng. 2o
fe®IZ, Fiii200-300 FHELLED, RHAD B 2D
TCICHCR L P R Zeick by, EamosiliE
Tdholz. Thion L TR MERZER I,
10 FEM ToOREREFKNZOLDE2 Y 6 R
5k o THEER S BIERERETS 5. i
TE, IRIVERK S 2 Spitzer, Herschel, AKARI 7
N & o THE G 7 R BR SR R O Y
B A, R0 TZED S fREE « IR L
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ALMA, NRO 45 m, IRAM 30 m, Mopra 22 m,
ASTE, NANTEN2 72 ¥ O &E R Himsiic & » T—
e FELZ ey, BEHERERTH-T:.

E I
ZOWE, 2 oERSE o= O BEYIT

T.ORRC, CPIERESE, HERLE, FRERARKY

DI RBICE &, KU eiED 2 5 2 THEE

TLT.

72, NFEOBIY F— 2 ITICHB O

TWHE 2 v — 7 O JERIS, #ORE A, Mikbhd
i, RUNERY, R, STEREFE, TR
PEHER], PORE, BRI, MRwrE, fEE—E
FBRMOBEE LT HIEH Lo e e, K
W R 2T B BB O PRB 2 2 TiTbh &
L.
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High-mass Star Formation Triggered by
Cloud-cloud Collision

Yasuo Fukui

Graduate School of Science, Nagoya University,
Furo-cho, Chikusa-ku, Nagoya, Aichi 464-8602,
Japan

Abstract: Star formation is a fundamental process
which determines the evolution of the Universe. The
mechanism of low mass star formation was established
around 1990, 20 years after the discovery of the inter-
stellar molecular clouds where stars form. It was a dif-
ficult task to unveil the mechanism of high-mass star
formation which requires unusually strong mass con-
centration in the interstellar space. Recent studies of
both observations and theories, have shown that high
mass stars form under cloud-cloud collision that is
able to collect large mass in a short time scale. Up to
now, about 70 regions of high-mass star formation
have been revealed to show signatures of colliding
clouds. They include very massive clusters in the An-
tennae galaxies, the super star cluster R136 in the
Large Magellanic Cloud, and Westerlund 2. I summa-
rize the essence of these findings and discuss the fu-
ture prospects.
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