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1 �)���z�{d�9q�I�$VHrtf"�3mFf"R+�f"RgG��qL)m�g_�R>fu�R>fL"�t�;��^�<}���"t;��;�wH�}�
xroJ/�P�tF [1−3] �mFf"t)mÆ9BO��Ntfu(ÆN�{Z0pJ�0�"toS�I9KH 5×103M⊙ �R>fL"�t�;(Æ{F�\"rettvV� (re*�) Æz�"tVg&L 1.5∼15 pc �2��g=�L 2∼6 pc e��#�udU-��"3mFf"-�vr3$rv%��$v*�-�82Q3$Vf"�mFf"tFr1ÆfxL
0∼ −9 mag e���;t hL −3.5 mag �1��qt�o�(Æ-��^��9KH
1 Ga �m�^�(Æ>���$ti/{�-��o3-��Hmu
f� I(�$f�
I) �LH�}Æ\J�mFf"8$et��~�(Æg�m~�sF�_�H�Er7$rvt��[_�+�f"t)mÆBO��NtfuNO{���9f{�-�oS�23 3 × 104

∼3×

106M⊙ �R>fL"�U+ÆQ�;�re*�[-��k�re=��IA��0[k7℄f�"tVg&g�L 40∼150 pc e��+�f"IF�;3$Ir�"�$v*�Æ4_�m/��t$e*��+�f"t1Æfxg�L−9 ∼−5 mag e� ($VHr�Vt+�f" ω CentFrifx mv = 3.6 mag�1ÆfxC3 −10.4 mag)��qt�o�[z��^��C3 10 Ga m3E�o3+��Hmu
f� II(If�) �+�f"8$et��� 5#31�2006-04-24 � >'31�2006-06-15(*</�F�68�p�y�
�Z� (10333020)



� 14 ���������:�~���R������� 25 /��~�_�m~�sF�g�H�Er9�7$rv�;���a)�mFf"7+�f"tZh Æ\�/yPt9��mFf"Zh �I.M=t~wRJ=t*.=��R�"t�^D$V\�7mD-�~wD+`�m~wt{=[>�+�f"tZh J�f2NÆVt~wf�"3g=�℄f�+RQt'7M�I4~w��3R3*.�t`,fR�,f���w7QtL7MQHL��tw��f�L$VHr�℄XJrRGf")�i/�G℄fv"Q3fb�fb29�3RG�y
O fb (2Q O �B fb) R T fb� Xf O �B kftv"�{b�/t O �B kf�73 O fber��aXOf�� T k/ftvU��RGfb�o3$VHrt-��Hmu
f� I �3R[[-t$v*��7 HII -�P�BoG�w�$f"��9���;L$VHt{+-:�_��v�fb(mFf"gs�� O fbtg&�IL 30∼200 pce�� T fbtg&�9f{ZxF.��I<3f"ft'℄fH���fbOf�a�$�29=�t�t'℄fH���^9KH 3 × 107 a �L$VHOGPHt�,M��qIkÆ=|(��Jr℄fv""� (`�) �G�~�fo3Æ$VH��t;C�G��[t�$VHf�0{?fH�g,3$VH�f"t"��G��6*+1g,3NkfHR9BOfH�_)�$VHf�0aIfH�~ �59_3l���"af"t"��G�[9�59g,3f fH�l�fH�W�,fHx�aIfH�i/�$rv%�tf�^?�I�x�N�t?};C���Cp$VHrz$5tA.If"�mXx�~ �;Cptf"�'[9�f9+%t�L6;Cptf"�v59g,f"t"��G��N�ÆV)fHrtf"OdeVN���;C|pt�-�Æ4f;��9;C|pR9�?�)t��6�;Cj�t}<℄R�9qLV)fHr;CpDBD�tf"�L$VHr��RXUB3f�Grt�lf"�/adf"t}aro7"��GH�rtmFf"mfbWz��_�aroOG�3+�f"��Æ"�tf"�G��[X�T�goS�$f"RKf"�w���aW9t*�.fLY�t##M�[t�
2 �Mh$v�Te℄J�DBD�t;C3y�L��$VHL�tfHr�eL�~�ro�3mFf"R+�f"e�t�G℄fv"�mXxYGf"t�=�ro��mFf"�_�=�ro2Gz+�f"��#-�*?�fH� ��0�ktO�(f LMC(gmWffG) �NL 20 d� 60 �jZ� Hodge [4,5] (L LMC �;CpX 35 0�Et	`H
+�f"R 23 0�$t	DH
+�f"� XGz3$VHrt��+�f"�~wft1Æfx
MV ��g3 0 mag ��^ÆE�aX >Lm�RR>fuJ7$VH�t+�f"Gz�m"3�NXC,yVtDf�UDH�~wf1Æfx MV _3 0 mag �WÆ(Æ�$���e [Gz3$VHrtmFf"� 21 d�Z�Da Costa L LMC �;Cp 1050"�t+�f"�3���^2C3 13 Ga �m�;CpXC,0r�f"�wv��$f" [6] ��r�a�$f"Rr�f"toS�23 104

∼105 M⊙ �7$VHr+�f"toSW�md



� 1 � U3W�hpT	%g#SLg# 15�_�m(mFf"toSyPg�Æ3Y�tf"�/9Qe3$f"�"3g=�$f"�ffH�t�R=� [7] ��qP59g,Jr$VHrf"t"��G��9�Aa�L$VHr���RX�aGzt$f" [8−10] ��q��9�CB"�tf"G4�M_JB5�kN�[Kf"*�t�vo& van den Bergh [11] ��LÆÆjkI�9� 5 m /A%��PtfH M82 (NGC 3034)t�`){� [12−14] �p�L�'a�R�LfHtr	-:�;/ 10 50yVtfG�����r 5 0V��73re%��55R�w-Jm�5�YaV��tX�C3 2′′ �6`p M82 t.I3 3.2 Mpc [15] �O��tVX�C3 30 pc �re%� 5 0V��t�21Æfx3 < MV >≈ −15.9 mag �W*t?�3 2× 108 L⊙ �?�;C3y�YaV��f�a�IyV�lttgoS�$f"
(massive young cluster, MYC) � van den Bergh Qe3Kf" (super star cluster, SSC) �Kf"7Kfb9� [16] � >RXtFr?�W��maXf℄fRf"t{FvU��o3{+���� M82 rtYaV��f�alt����qpfHret�+.I29KH
0.5 kpc �Kf"t*�t�vmR9�a3 ArpR Sandage[17] �w Melnickx9 [18] t4��ArpR Sandage LÆlfH NGC1569 re%��RXR0yVtlt�� NGC 1569-A R NGC

1569-B ��q?�k�43 A0 R A2 �?�z23 Iab �Fr?� Mv ≈ −13 mag �oS9_3 104 M⊙ �"HYLt�ER(Æ��q<3YR0�$tVlt��*(fKf"�
Melnickx9 [18] t�'Æ℄f9BOfH NGC 1705�5r�RX�0yVtKf" NGC

1705-A ��?�k3 B3 �?�z3 V �?�Æ\7 NGC 1569 rtR0Kf"WGz�m?��gJ 10 $�1Æfx MB = −15.4 mag �oS7�3 7 × 106M⊙ �e℄J�L 20d� 90�je �I7;�/A%L6�QX;�Æ3V)fHrtgoS�$f"�Æ4f�rtltKf"�|v/A%[��0[�rt℄f��lA�3<Yaf"f!o33;Jt~~fH��..&D<3f�a #f�(A�9qP��>C�
LMC r�ztVfG	6 30(g& 120 ?�) tQ-�� R136 f�0KgoS℄f��oS-f 1 000∼3 000 M⊙ �gp 1985��Weigert R Baier [19] N,1F��,R|p?� R136rt℄f�0[B��dr�f�0lttgoS�$f" —— Kf"���B�/9fHrgoS�$f"RKf"t;CR�'aL}<UB�OA�1999 ��
Larsen R Richtler [20] H�||� 21 0�℄{?fH��R�r/�afHN/v�Kf"�!���q [21] 2gX 31 0V)fHrgoS�$f"7~~fHroe�t9H��r�� 8 0ÆlfH� 2001 �� Máız-Apellániz [22] N,I7/A%t;C	Z�Æ 27 0�.goS�$f"t�5Æ\�XÆ3H�t�E�'� 2005 �� de Grijs x9 [23] gXgoS�$f"7E�+�f"e�t�e9H���� Tsai x9 [24] N,Vg[ (VLA) /s 14 0�℄f fHt K 6�;C [��RX��Kf"�w"�t��WRtQ�Æ`)KfG
(radio-infrared supernebula, RISN) ��J�r�goS�$f"RKf"teL�f9_te℄��7"�t$VHmFf"R+�f"W(��q�3R[t�aÆlrowL℄f�f"�fHtmRR�eHVrt�,��(�9qDBDgtj0�
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3 ��Æ=E�^93goS�$f"RKf"~ LAy3�lt��m;C�+���<3goS�$f"t*��2(Æ>�Kf"f�rtlt�� [11] ��/9O��qi���G�� [20] �(~ t;Ce℄R�'�GB5�YGf"~�/�M�a;CÆ\�

1) Yf�a�^(Æ$�oS(ÆgtDHltf"��r�^(Æ$fWÆ$VHrt+�f"���8N�PQ3�$+�f"mD+�f"��oS(ÆgRltV�OfWÆ$VHrtmFf"���YG��9�[RL5UfHRf fHr��#LaI,kfHr��;CpX [25−37] ��qt�^��3{�-����Et�i/{���oS�Ig3 3 × 104 M⊙ ��g9f 107 M⊙ Sz�f"t/`�& (y�?�&) �_3{0
pc ��g9f 20 pc m3ga�Fr1Æfx MV tgl�23 −9 ∼ −15 mag �?�k�IN3 A3 k�

2) L~~fHrt�;*?"fH� �L/afHr�YGf"g�73fHre%��AL M82 r�Yaf"Ire�A.I9KH 500 pc ��L_�afHr�LAIfH

! 1 �|�gI NGC2997 �|,&�uW��4 MYC[44]

ret|��;CpXKf"�AL NGC 1313 R
NGC 6946r��At"t�+re.�f 3.7 kpc�L�a,kfHr�YGf" (-�f�r��$tf") ..593R3�q�;��f(\3�;L{+Jm{+%��L 1 r�73fH NGC 2997{+%�tV���f�agoS�$f"�

3) Máız-Apellá niz Æ 8 0fHr 27 0goS�$f"t;CRYL�E3y [22] �/a"3R[/�0yPtltQ�L 3 pc�&�2�QtFr1ÆfxV3 10 mag��({2�yVt℄fCV 2 mag�J�/a"O59[Y�tQeL�g�ultQt)mgl3?ÆQ��/NuUJ'?m�mX3

! 2

(a) Ny OB i NGC4214-VI[22]; (b) 0EJwNi% NGC1569-B[22]; (c) 0QJwNi% NGC2403-II[22]



� 1 � U3W�hpT	%g#SLg# 17�R3}wvQ�5�m�RX�g_B5�AltQ"t)mGz3 OB fb�moS�($VHrt OB fbgs��8 Máız-Apellániz ���YG��Q3Kx OB fb (scaled

OB association, SOBA, � 2(a) � 2 23 HST �P) �/ltQKf"29��3 2 G��G"9eLI�mXLQt{2i/[0DtI (� 2(b)) ��_�G"O3R[/yPtI (� 2(c)) �ItV�Vk9�KHQtV��It���57Kx OB fbt�5WGz��Itre�I7"Q�Lt7m59�l���<t�E3y�/DItKf"tIRQo3���P}�5R��QifItre-:�Kx OB fbt�5�o3Yw*?�m�a/PIt"O9���qtIRQo3Rw9�t�5R��(~ t;C�G���9�fHrgoS�$f"t0uWF�Izl�/t�0�o/�A NGC 1493 R NGC 7741�/ti/3u9�t{0�A NGC 45 R NGC 4395x��/tON/{Z0�VkKH 100 0goS�$f"�A NGC 5236 R NGC 6946 �L�0$"fH��goS�$f"H�t?�Ou-/�Mtuamb� dN(L) ∝

L−αdL �"a�3Xg�q7~~fHt9H� Larsen R Richtler[21] (B(?� TL =

100LC/LG(�r LC 3f"H�t�?��� LG f~~fHt?�) ��/jA�,3�E+�f"H�t(� [38] TN = N × 100.4(MB+15) �aXt?�Oug�J"Æua
�;��,(?��9,(�t_�0P_f�(?�7fH.It93�rRf�^?A9�LarsenR Richtler [20,21] Æ3 21 0�℄�W�,fHr 500 �0�$goSf"t�E3y�
TL(�wi/ TN) 7fHtm
G4 (I7Gk Sbc p Im) 59eLyPtW9r�Y��9�7 Kennicut R Chu [39] t�gW� (� 3 � r\�2M���tuÆ3fHtI7�GAu) �

! 3 �)�	8gIJ8Hl�u:I [21]

5) Æ3{?fHBx�goS�$f"H�t�^�;Æ3�d�Y��7f fH (A
M82 Rv�V�fH NGC 4038/4039) r�Gf"L�[��nWt*?9��_��v�aIfHrgoS�$f"t1Æ~ifx9f –12 mag �($VHr?��gtmFf"�VC 3 mag �m(�af fH (Av�V�fHx) r�Gf"t~i?�Bs_�aX
MV = −13 ∼ −15 mag �
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1980 �� Freeman [40] L/9 LMC rt�$+�f"t�rr�[�	3\nL LMCrmRtYGH�L$VHro/�R�
[yP�L$VHry`eLYG�$f"�[�;Cp�"3�q73$rv%��VkUl3��P�Gr��xtf�^? ((A^?Sfp 10 mag mX3LM) `sÆYGf"t9�?;CY`���0Y0>��*uN,`);C�
20 d� 90 �j|� Figer x9 [8] N,I7;�/A%t�`);C	Z�L$VHre%�;CpX 2 0�I�$tf"��qt�+$e.C3 30 pc ��^3 2∼4 Ma ��oSdg3 1 × 104M⊙ � Figer x9"H�Lt�Ea<3� >Y 2 0f"toS���Kf"oStz
�m9g9�f=+�f"�"3L$VHre!OGPHt�,M�qk[=|(��
2000 �� Knödlseder [9] N, J � H R K 6�t 2MASS `);C	Z�xd�'X�� OB2 fb�6`p�� OB2 toS (4×104

∼10 × 104 M⊙) �t� (40∼150 M⊙ · pc−3) Rg_ (�?�& 6.4 pc) ��<3Y3[f�0�$t+�f"��9ffb���� Clark x9 [41] y;��qN,L�� (ESO) ��t?}R`)tC?R?�;C��RX$VHrt~�0Kf"Westerlund 1(Wd 1) �(f"kNf.Westerlund [42]3 1961 ��Rt�73����Yr�23 α1900 = 16◦41′.0 � δ1900 = −45◦39′.8 �(-:t
V 6�^?hC3 −12.9 mag ��qLf"�-b<[gC 200 09�tR>f��r 95%vrL"e.9p 2′(2.9 pc) t�2���gC/ 50% t9�R>f73�&C 25′′(0.6 pc)t�-�2+ Clark x9t�'�Wd 1 p	
t.I9KH 5.5 kpc �oSC3 105M⊙ ��^3 3∼5 Ma �5#<3�9�f+�f"t T���
5 �oTT�g����fHrgoS�$f"RKf"t9�R��qtmRqnw�L℄f�ert�,R|7DBD39q�9��.3;C	ZWo/U��~~fHt*?2(Æ#K��ax�tL�>�k�5o/+1/)^�mXio//s�lt5��~ Æ/9>��a~��vt<^f�

1) {?fHrgoS�$f"RKf"H�/�Æ3�dt�^�;�YxyL,kfHr�YGf"59fL}�b�[2℄f!�mRHVrnWt��qkN9�L{��t[�����wWÆ(Æ�=t�b�Wx9|GW[B�Y��7f fHm5UfHr�Gf"tmR*?9��aXP5fL��9p 1 × 103 Ma t[��nWt��#[9�7fH�tW�,/9�
2) AgfaIfHifW�,fH�~~fHrgoS�$f"tmR`b7℄fmRtl�rt"W9�℄fmRbD-�YGf"tmR`b�D-���v�;C3yfHrgoS�$f"t�;7fHt Hα vV�eAW�l�� Hα tvV�9�5�3℄fm



� 1 � U3W�hpT	%g#SLg# 19�R*?t}w2j�_��v�AG�� ΣSFR 3fHk7vr ((Ap
kpc2) t℄fmRb�O ΣSFR 7f" U 6�t(?� TL(U) e�/�ÆPtW9r [21](� 4) �

3) f fHR5UfHrYGf"tmR�[9�if}w�1R℄tu
r*?��LaIfH��/9�eL�6WRgoS�$f"t���"a�7�℄fHtW�,�wfH�eL![t{?t�6��9fWRgoS�$f"t ! 4 �l8ws^gnS ΣSFR 8)�	 TL(U) f�u:I [21]*�����-t℄fmRb?fmRYGf"�*tth$���Y��7+�f"mRt*?W�l [43] � >Æ-℄fmRb7WRgoSf"RXe�t-�BJQHi9f[)^�mÆa�"�[X�a�hqn [21,44] �
4) ℄XoS)�/ 2 0~�"}d`9q6`Ya�$tgoSf"R�Et+�f"e�t�e9H� (1)kNÆ/afHBx��rtgoS�$f"toSOu�7E�+�f"H�V
toSOuWGz��-/ua�;tmb�"�RXe�9�eL}w�e9H [20,45] � (2) ��t�'�R [44] �'fH4�9�fHr+�f"H�t V 6�?�

LV �7r	-:~�sF� σ0 e�eLWoPt�grW99H��3yYw9H*5f��t�*(7+�f"t��/9��):9|rg=�goS�$f"�L"H 12 Gat{��ea��v�k3R[7+�f"H�Gzt LV − σ0 9H [23] �"a�/9<3�/t (mXkNf�r�=�) goS�$f"�9�eL 10 Ga m3Jt[��5�v�e3��L9�fHr�;Cpt+�f"�YGgoSf"/9�f�E+�f"t T���5,��h+�f"o'vt��>� [23] �Æ3�9}�Bx�goS�$f"RKf"A�QX�w7"�tmFf"�+�f"�wfbLroJ�59�t℄fv"�Yaf9qÆ�A�9�t~�="� >;C	ZtuSRoS>��$R�-�Jg4��L9UB�mÆ1f"�=�5t<^RÆf"J��P}�etJg�'=O9���ax�>� ((A℄fmRbRgoS�$f"mR`be�t�LQH�YGf"tmRR�e7~~fHt9H��w�q�!eL�6Jt[��9&(�5�v�e3	Zat
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Massive Young Cluster and Super Star Cluster

ZHAO Jun-liang

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: As astronomical observational technologies have been developing, more and more

massive young clusters (MYC) and super star clusters (SSC) in different galaxies including normal

ones, starburst ones and mergers have been found, some properties of which are different from

either open or globular clusters in the Galaxy, mainly their ages being significantly younger than

those of globular ones in the Milky Way galaxy on one side and they being obviously more massive

than open ones on the other side. Up to now, at least one SSC has been found in our own galaxy.

The main observational characteristics of MYCs or SSCs are as follows� 1) They are young

and massive star clusters. Usually their ages are several million years, the oldest ones of which

are not over a few hundred million years, their masses are 3×104
−107M⊙, and the range of their

effective radii is a few parsecs to 20 pc, even a bit bigger. 2) The distribution of MYCs in host

galaxies is quite different from one galaxy to another. In some galaxies most of MYCs are close to

the galactic centers, and in other galaxies they have been observed at places far from the centers.

3) A bright compact nucleus can be easily observed in some MYCs and there is no obvious nucleus

for other MYCs. 4) The numbers of MYCs in different galaxies are of significant difference, from

zero to a few dozens, even more than 100. 5) The distribution in ages is quite smooth for spiral

galaxies, being not the case of star burst galaxies, in which MYCs are apparently formed in a

relative short period.

The formation efficiency of MYCs is in close relationship with star formation rate(SFR) for

both normal galaxies and interacting ones, and the higher the SFR, the higher the formation

efficiency of such clusters. So far as the evolutionary significance of MYCs is concerned, MYCs,

at least some of them, are possible precursor objects of globular star clusters for some reasons,

which can be used to explain the origin of globular clusters.

Since observational data for MYCs or SSCs in galaxies have been obtained are limited by

now, some important problems for such clusters remain to be further studied and solved, such

as what is the intrinsic relationship between the SFR and the formation efficiency of MYCs, is

there some relationship between the formation and evolution of MYCs and their host galaxies,

and weather can MYCs exist for long enough time to be finally evolved to form globular clusters?

Key words: astrophysics; star cluster; review; massive young cluster; super star cluster; Milky

way galaxy; galaxy


