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Abstract

Stellar clusters are born within giant molecular clouds. The survival rate of infant
clusters is low (Lada and Lada 2003). The reason is alluded to cloud dispersion.
Adopting the code NBODY2 developed by Aarseth, we study the behaviour of an open
cluster in a dispersing molecular cloud. It is expected that the cluster may be destroyed
or evaporated when the cloud disperses rapidly. However, we find that the cluster may
not be disrupted completely even if the dispersion rate of the molecular cloud is fairly
large (0.6 million years compared with respect to the lifetime of the molecular clouds,

20 to 50 million years).
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Open clusters in a dispersing cloud
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(a) Spatial Distribution (b) Velocity Distribution(by radius)
T T T T T T

2.0 '
s ]
1.5 ]
Sk ]
i <
S or 1 £o 1
N =
>
_2F B
0.5 1
s i
00
-4 -z o 2 4 0 2 4 6 8 10
x [pc] (time=0.000000 Myr) R [pc]
(c) Distribution(Cumulative) (d) Angle between R and V
\ \ \ \ \ \ \ \
1.0
2500
0.5 1
2000
1500 g ]
= S 00
1000
05T 1
500
L L L L -1.0 L L L L
0 2 4 6 8 10 0 2 4 6 8 10

radius [pe] radius [pe]
B = :time=0.008 & ()2 B P L x-yF @R 5 (b)EMRE R —F1E5
5 (B FEGBBEAIE s (DEHMREFT @ — L QLA -

(a) Spatial Distribution (b) Velocity Distribution(by radius)
T T T T T T

' 20 '
Wk ]
1.57 7
o ]
. g
o
= or 1 £ 1
N =
>
_2r R
Q.51 7
4t —
0.0
-4 -2 a 2 4 0 2 4 6 8 10
x [pe] (time=4 26000 Myr) R [pc]
(c) Distribution(Cumulative) (d) Angle between R and V
—— Lo T T
2500 ]
2000 ] 051 ]
1500 ] 3 L ]
= 1 S 00
1000 ]
1 —051 1
s00f B
-1.0
0 2 4 [ 8 10 0 2 4 6 8 10

radius [pe] radius [pc]

B=:time4258 BF ZEPELExyT@RY : (b)%F Mk &K —F42
I 5 (V3% FAE R B RATA 5 ()E R 6 — 18 6 A A4 o

ER—ENrEEREEN+ENDFE (B
25,000 EARZEE) - MIERE X/ 2,73 0.5 )
26~ a3 0.5 Myr' FIRER—FRERNEF

37



HHERT R HEE

Open clusters in a dispersing cloud

1S 4.25 BEEFHIER -

Hih» (EREEDNERT x-y FENE
& (HEREEBEE KRN - FEDMME ;
(BRBHENELEHREDHE : (BER
ZRIRE O - EEREDHE - REEER
BARETSERIRE » ER5On AIREEEHR
INSE) » ERBISBRIRTANKLE (REE) - B
“NBE=0REEL—RRTEE 425 BB E
% BEZENmEZEDMNEBRE D
H2IRPREENAE - —FE - WEZ - HfIE
RE—ETEELTFERENER - DT
PEEHEBNESRIANE » REDHEIFES
199 VEDZNTHEBME DT 2 E
BBRN » RE - EEREESMEE N 0 BE
Ef& - BETISZ D - 425 BEFE - W
B= - R L - EEEEREREGK

TREDMIOHE » £ 2 E 3 WEBRIBERDR
@D ERERFIEZESNESE - £
NMAIRECNRERZE - £ 2 WEEBNHER
TR TENE  TRE - E0RE
BREIEHERALAINZECNREE -

it
M
he
P
=1

ED0FTENRERIEX » BAIREAH
R EERAERETERENNEER
EAREFERERMONRE » B —REF
B » RANEBEEETETEIRE - B8
XA TERENSER D T ENNTRESE
M, ~ FIBRE X a  MUHERE o - BPIR
M,=10 fBE2BEE * 2,=0.5 pc > 0=0.1 Myr"
KBS REAFER ERFREEERIN=T
B BAITLIBERKE—FRR > 3 EfEEN

HEHEBEHR —E T

q;=0.5 a=0.1
2500 T T

2000

1500

num within 3pc

1000

L Nf=981

500 N,=2500

(=3

B BEf—T8ER
LIRS BE » =2 —(E
KRLIFERIIRES » FItE
BATLUEEE—
TEFHh - 2R
KEREBHRNEE &

0 10 20 30 0
time (Myr)

Bw:Mb=10 2B H % ~a0=05pc a=0.1 Myr-1 : 2B B3 pcA Z ey git ; £ 8
BBEERRFE (55 Ba0thtdd) o2 HEMN -

a,=0.5 a=0.5
T T

10 15 20 25 30
time (Myr)

3F)ZEEERIEEEART
#1000 FEE (Np) ©
AR/ M,=10EEEE

2500

2000

1500

1000

num within 3pc

L Nf=745
500 Ni=2500

0

£~ a,=0.5 pc a=0.5
Myr' RIfIS » HRIR
EREPARD - FEFIRRE
ENRBER - 8=
BEE M N, (B
LERF 3 EMZERHFE

0 2 4 6 8 10 0
time (Myr)

4 6 8 10
time (Myr)

NEVEE) #I78 750

BA:Mb=10 2B HEE ~a0=05pc> 0a=0.5Myr-1: ZB &3 pcH Z LI £ B
Bk E AR HAE (95 Aa0tE80) 6 2t -

38

F-
HIEFLFITIHD > &



a=0.08 Myr~1
i
2000 [~ T 7
+
+
1500 7 7
~ L ]
+
1000 - b
+ M=30
M=20
500 v v v b v e e e
0.0 0.5 1.0 1.5 2.0 2.5 3.0
% [pe]

(%) B &« NFfra0 AMbA M 14 o
RAVHEEE S SN EENSE2mME - ™
ZHEAEURIR M, * aoM o ° B/ \RBEE 0=0.08
T Nefll ao R M, RYRAR - RPITABE » &
DFENBHIREKRN 2, EER - H¥)RES
M, K - RIBFHESNHBZ : MEE—ED
FEMIREE M, © » EFRAREXRN a il
K FBFHEHOHEZ ; B0 EERAVIE
BLREMER - ERENERERE > RITR
FHRIME - METREED FENREE M,
T NeMl ao & o RIRATR - EHETR] - EXDIEAY
REX/ a X » RIERHIESHFLMZ - T
BE—EDEREXR N a, T » & o 8K - FERH
E8triEd : Bl R REBENER D MR
TR TJREBRINWEN » RENERHEER
R HOBERINE -

BB
RARERRRREETERNDTE
FREITH - BOTEHRERIR - HE2ES
B BIf—EE TSR - RFIFMET
DAt R DS MEMIEERAR - BTURE
RIRE DR B PIFTERMZEREE — €0
B -
DFEVROREARIEER » FEEH

auh

N

3
dim
o |

i

39

£ R L E4 JTAM Vol.3

M=20 [mass of cluster]

““““ T
2000 ¢ 7
1500 7
1000~ T
[ + a=0.05 |

a=0.10

© «=020

N
500 v T
0.0 0.5 1.0 1.5 20 2.5 3.0
% [pe]

(£) BlEMb > Nffra 0 Zat Bl
EREIZN - SRREBINEHEHY - £MEE
AUHBGRET @ lBEE D FEMRIIRE X/ E
M RREBHESLZIZI : MEEDTE
IR IREEA/JEBINE - RISEEIESHE
ZED - BEFERNEREERA - 2R
EN—EB TR JRREIMDRIRZIL -

HERRENTR - 2E - 2BFME - |
EE—IREEXE (Initial Mass Function,
Salpeter 1955, Miller and Scalo 1979, Elmegreen
1999) - EEHEBAAEEER—F&HNIE
2 RN EHINERET 3 BRRTRANE
1t - XX BrIEFR IMF » {8 IMF 2 ¥ EE)
NEEEE  RNORIg - Mg > B4
FZRREIZAY Star formation efficiency(SFE)T]iZ
30 £ 40% » Al ARDFEMNEESEMLL
BIAIDNA IMF RAIAFTE T —FHYF5E -

SEXR

Aarseth, S.J., 2001, New Astronomy, 6, Issue 5,
2717.

Boily, C.M. and Kroupa P., 2003, MNRAS, 338,
Issue 3, 665

Boily, C.M. and Kroupa P., 2003, MNRAS, 338,
Issue 3, 673.

Lada, C.J. and Lada, E.A., 2003, ARA&A, 41, 57.



