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F_Y�#6~�e(kfl
2
Z�#6~��0��~V""-� h6~X���ÆN!��| Sandage (1953) [3] �R
�3�nT
_�xF�<S�F�B,�	F��~V",��#6~�Dieball �( [4] 2005n.�A~) NGC 2808 oI0nT����n
 Carney �( [5] 2005 n.C	V[,�#6~nT��6�e.'��n
 Piotto �( [6] 2004n.C	V�A~) HST nTnv�">AP
 Fan �( [7] 1996 n.C	Vd6~) M 67 0:Tqnv��n
 Lee �( [8]

2003 n.�~V,�#6~�nT�n�
�v�n4_5F� h[��#6~y�CAI�^n{&�℄hD&�K=�q~-,:6q~V"u
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2 �E�X\.��%8�	:jp
yC	V[,�	�#6~0-y~),�gÆ0�?:.#5G�~X1r.#54Y	d.-�Q
V�a�.[,�#6~.,���0yC	Vv*`��vZC	V� nXh
�~T&Q�
vX�~0:y℄h~
YqX�~�℄hD&�y\^Y?
?y�	[,��#6~Z|�	C	Vv,~X II ��#6~�R��

Carney �( [9]1994 n℄p5�	[,�#6~����rv��~g��R����
(B − V )0 $:0�Vfw℄hD&��A~)7�k� (turnoff point) �$:�~)7�k�$:O[S℄p�

(B − V )0,trunoff = 0.615 + 0.209[m/H ] + 0.046[m/H ]2:[JRK�x.nTWN��SYj
℄p[,�#6~�,,nT��6	k��e(k�
2.1 �!4-'

1971n
Bond � MacConnell [10] +L ubvy v:TqV"4_1� F �y℄h�~ (BD

+25 1981� BD−12 2669) y c1 − (b− y) � m1 − (b− y) q:%<��V7�!^d<

-<Y���~A#��
 >�R:[,��#6~
A!p�RzP7�~�*3�<W3-� Carney � Peterson[11] 1981 n�
_`4K
 5 Bond � MacConnell[10] 4_�1�y℄h�~:[,��#6~
A℄p�R�WA8Cq}nT6q}AP��R� CNOdx
Al, Mg, Sr, Ba, :6 Fe Gdx�D&%�℄!wV�A~)7�k��_��~�
BD+25 1981� BD−12 2669�K={&A?: (9±2)km/s� (31±2) km/s 
Y~X I ,zPf�PsB&�7�~,,4%�

Preston � Sneden [12] 2000 n�
_K�na:� :C	V[, 62 ��y℄h~
4_�,P 34∼42�hVq~V"
�-, ≥60% 
0O F �� G �!
,~he�.�vq~V"�Zu<\�R|9u
5�^
v{Cr

0:�}q~ (single-lined binary) ��ROy--$�P4#��y℄hq~:�#6~
nK McCrea (1964) [13] �q~C*3v
.'�
Carney�( [14] 2001n�n5 10�y℄h[~�^n{&�.,~� (B−V ) -fw℄hD&��A~)7�k��_��~4 0.01� 0.13~��10�.,~,P 2��#6~��� (BD+72 94� BD+40 1166)PPnT�^n{&6��1 � (HD 84937)nT�
62�6�
w�Z^5�q~�=P 6� (BD–12 2669
HD 97916
HD 106516
BD+15 1817


G66–30� G202–65):�}q~
u
5� 167∼844 d 
u
v{C e < 0.30 
 〈e〉 = 0.11 �
Carney �( [14] K� 6 ��}q~Y Preston� Sneden [12] � 10 ��}q~?�4�
AP�!q~V"�u
5��v{C6�:7
Xw4_�s� Preston � Sneden[12] � 3 �5�rV 20 d �q~ (u
Qn
	k+aU-R6
Y*3v
Ll) 
 13 Yq~V",�
10 Y e < 0.15 
 〈e〉=0.062± 0.011 �.�P 13 YV"
P e < 0.29 
 〈e〉 = 0.106 ± 0.025 
u
5�:7 167∼1600 d �u
v{CZ�e.'�30F+Qn
|�7�~he��}



� 3 � y�℄���$7��o`B (II) �oU�	 225�q~ e ≈ 0.37 
oWV[,�q~V"

Y℄hD&Ll [15,16] 
Oy	I*3v
HQZZF�1ru
Qn�[�.' [17] �
Carney �( [5] 2005 n�nT.,: 5 �y℄h�#6~ ([~) 
�, 4 �Z�}q~
u
5� 302∼840 d 
ru
v{C��vXwY Preston� Sneden[12] 2000n�Carney�( [14] 2001 nÆ��[,�#6~�����*JAfw�nT^TuVq~V",��#6~� 7Li dx%y5
�K={& vrot sin i 0WVB&�%f��7�~�a��nTWN�nV[,�#6~�70�e.'ZT
q~C�*3v
�4�J~(���x~ (red giant branch, RGB)U,mNKT"
KN*=7�=4�J~<�.u
5�Q^�q~V"
�*3J~9QzH(��x5�x~U,
1%y}��J`x~� (asymptotic giant branch, AGB) U,mNKT"
|2ZFpO,JK)xidx�D��~ [18] �nT���#6~0:�}q~
Oy--!~HQZ M ≈ 0.55M⊙ ���~�

2.2 �IG$m
Ryan �( [19] 2002n�n5 Carney�( [14] 2001n
_.,, 3 ��#6~� BD+51

1817, G66–30 � G202–65 �K=
� vrot sin i A?: 7.6± 0.3, 5.5±0.6, 8.3±0.4 km/s 
��VzP�℄ Li D&�y℄h7�~� Ryan �( [19] +:�.�K={&Zq~C*3v
�Xw�
Preston� Sneden [12] �.,,P 14�y℄h~ ([Fe/H]≤ −0.5)zP� �K={& (�~<W) � vrot sin i ≤12 km/s
 〈vrot sin i〉=10.1 km/s (σ =1.7 km/s)��, 7.5��V 20 d�q~V"
K={&�[r�%0\^WV7��~K={&�[��
P 〈vrot sin i〉=17.3

km/s (σ =3.5 km/s) �N� Carney �( [5,14] �nv
 4 �K=� �|��~ (BD+72 94,

BD+40 1166, HD 84937 � HD 142575) P 〈vrot sin i〉=7.8 km/s (σ =3.8 km/s) 
2=0 10 �q~V"�K= 〈vrot sin i〉=18.7 km/s (σ =10.0 km/s) �C	Vvq~V",��#6~����K={&w�%0\^WV{&� ��~
�Z?:q~C�*3v
��A{5�~<WN*�u"{&�*3v
^�+:y�*3J~N*>nr*3J~�xi,
q~u
5�j�6*
��r*3J~^e�*3eA�yL
q~�RA#
�*3v
xi9gKu
N"3=�:�=N"3
aUf�_L*��.'%Hru
v{C�
2.3 �>"rm
2.3.1 Li KJ

7LiZ41�℄��2��dx
7Li(p, α)4He9H%yB&WV 2.5×106KL{�� 7Li
�19H4�4Fy2�7�~.>&W�L [20]�7Li D&Z.�~.>'H (&�.>�D&
N*(�i&�) �Ps�-:E
�L1Z.�~Cf�_L (*3v
�q~A���~s>) �Ps�-:E
?:�v.'%	:R6_LZN<W�.>�D&�2�P�v.'U%Y�#6~��efl
?y
AP�~<W� Li dxD&Z�n�#6~�e.'�Ps�-<S�4�y℄h7�~ (PsB& Teff <5400 K) ,9gnT� 7Li  I
?:�!�~WiD�.>�	:K<W� 7Li dx���~hLB&WiW��_ [21] ��.�_p1�yVy℄h��x~	, [22] 
y℄h�~�<W Li dx I%y�~(���x~�L��r�R
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'�7��~��x~
95Zy℄h�~
 7 Li D&,�%=j4Y℄n�
log n(Li)=2.2 [23] �

Ryan �( [24] 2001niZ�n5C	Vv, 7Li 4&y5��~
 4 �.,~,� 3 �PsB&q: 6300 K �Xw<\�*3v
.'�!	:
%�~<W Li dxD&[L
nT1�!4_<WPP Li dx��#6~��� [25,26] 
?y
v, 7Li D&4���~$�	:_:�#6~���
k�O
['� 7Li y5��~rZ��t���#6~��Yy�L
 Ryan �( [24] 14_5�y�℄ Li D&��#6~���
�v�~1FZ�nV41>�.'
rHQZ[,�n�y℄h~�Oy	I
 Li D&A��A[,n��y℄h~��#6~�Psrv� Boesgaard� Budge [27] 1988nyd6~) Hyades ,r4_5 7Li D&4&y5�7��~
PsB&: 6400∼6800 K ��A�� Lithium gap �
#Z[ V�℄y℄h7�~�(�

	k
%n���℄y℄h7��~�y℄h�#6~�(q�
2.3.2 �ORVQ

Preston � Sneden [12] 
_.,�℄hD&:7: 0.0 ≥ [Fe/H] ≥ −2.5(C	V|�v~�℄hD&: [Fe/H]≤ −0.5) ��RPL�.,�~|9zP`D� α dxD&�
[Mg/Fe]≈[Ca/Fe]≈[Ti/Fe]≈ +0.30±0.20�. FeGdx
P [Sc/Fe]≈[Cr/Fe]≈0.00±0.25�.,JK)xidx
	 [Fe/H]> −2.0 L
P [Sr/Fe]≈[Ba/Fe]≈0.0
�Z.b��℄hD&
F�.,~�C� Fe Gdx�y
��?�

Sneden �( [18] 2003n�
_.,&z 6�vX�y℄hq~ ([Fe/H]< −2) 
�, 3 �:q}q~ (double-lined binary) 
= 3 �zP� �^n{&
Xw4_�1Z�~�℄hD&�y
�Y?�q}q~|9�y C dx�O,JK)xidx��D
CS 29497−030P [Pb/Fe]= +3.7 �Y^n{&� �.,~-Q
q}q~� O dx1�y�D_p
�1�D	O AGB U,�~�*3v
N_ [28] ��Yy�L
 Sneden �( [18] PPy*�℄hD& [Fe/H]> −2 ��y℄hq~,nT�!w�dx�D_p�
3 �E�Xf8�+.��%8�
3.1 �MNPTLUS.�E! >�~V",��#6~
HZJR�n�#6~I��,t� Abt [29] �
Mathys [30] A?.F�n:d6~),�#6~�q}`�5�n
4_�#6~�q}yF�6℄hD&<�<_pZFf���*
L6_: >�#6~����rv�a��L����#6~����<6Zy~)$: – ~�% (color-magnitude diagram,

CMD) <`���.% 1 �T� CMD ,
Æ`:: B − V :!n
T`::~. V ~��%,SR�NdZ`v~)n:�℄hD&℄p��:d (isochrone) 
℄RNdZ~)℄hD&�9:7� (zero age main sequence, ZAMS) ��#6~����y����_:%,:T�AJLA�℄R:~)� ZAMS :[
SR3[4�:~)7�k��$:��YAJ�_�[
Y~)�7�#Pf	{#
	:�A�a�>L\!�<
 >�
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& 1 ��* CMD =�$7������~�` (&-BKMB)[31]Wf&�TqnvA<eh~SCr ZE! >~),�#6~����,t�1PPeh~SCr 
4����
~),{�_��~TqG6h| CMD �N?nT,
�0n�#6~%�VMcCrea (1964) [13] ℄p�q~*3v
.'�e�#6~�<
 (qWV7�k� 2.5~�) :[
�1F5,0
.d6~) M 67 ,� F 81 [32] �d6~) NGC 2158 ,� “D1” [33] 
�Ry~) CMD <��&o`p7�k� 2.5 ~�

	k�0q~ – q~s>.'`�Z℄ [34] �
3.2 �pe|�

Ahumada � Lapasset [31](1995)(:[Gd: AL95) ,V�3TqnTnv
℄p5C	

& 2 �D
We7�*-�$7�ob~�*o;7�*fi�ob�BJ [31]^'��&9�p
��,p<�7��Y�T'��&9�p
[�,9��p
�/ ��,p<�7��Y

NBs <g9�,/�&9��p
� Nm <g9�,/9��p
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&� 390Yd6~),� 959��#6~�?A��P�~)%zP
��eh~SCr (K�6 (*) ^n{&) 
�#6~�����}706�V�~y~) CMD <��&�`v AL95 �">Xw
C	Vd6~),�#6~na����:<��<J�
na}~)n:6~)eh~na��^2�^�.n� (n: < 108.3 yr) 6,�n: (108.3 yr≤ n: < 109 yr) �d6~)
�#6~na.~)n:6~)7��~naw�AFJA[V��Z. n (n: ≥ 109 yr) d6~)
�#6~na6�#6~Y7��~na�-�}~)n:�^h$	�<G�X�z�Æ�.% 2 �T�℄%:~),�#6~�z�na}~)n:�6�
S%:~),�#6~naY~)7�~na-��z��}~)n:�6��
3.3 �!4-'

González � Lapasset [35∼38] .d6~)k�O
�7��~6T
q~`�54V7�WA8Cq}nT
�R�nT.,&z5Æ0 AL95 ,��#6~����
González� Lapasset [35] 2000n�n5d6~) NGC 2516,� 36�4~ (V < 9.6 mag)�q�q}
.,&�7�~��x~��#6~���� 22 �eh~℄p~)�z�^n{&: (22.01± 0.24) km/s ��*37�~,PW� 26%�q~-,��Rr AL957p�~)�#6~���,
HD 66341� HD 66194:�#6~� HD 66341^n{&Q��HD

66194Z4�W{K=� Be~
vrot sin i =270 km/s
q}� B2
P^n{&6�
:T
q~V"�=0 4 ��#6~��� (HD 65663(Be), HD65950(Bp), HD 66066, HD 65987) HQZ7�k��_��~�NGC 2516 (α = 7h58m, δ = −60◦44′[J2000.0]; l = 274◦.0, b = −15◦.8)Ze�[4�d6~)�4�:W E(B − V ) = 0.12 mag 
{# r = 430 pc [39] 
n:�.n
log age = 8.15 [40] �

González � Lapasset [36] 2001 n�
_.d6~) NGC 3114 ,� 30 �4~`�5q�q}nT
.,&�7�~��x~��#6~����`v~)eh~�[~�C�{&AI
[0! 5 19 �eh~� 10 ��eh~
HW�4�:Aqq~�eh~,� 4��#6~���%#Z7�k��_�~
�, 2 �y CMD <��&E�V7�k�
�	L�R4��K={&`�Z℄� NGC 3114 <_p4F�℄��q~-,
. 16 ��~�^n{&nT%PP�T�{&6�� NGC 3114 �n:: 1.6 × 108 yr 
{#^n
(V − Mv) = (9.8±0.2) mag 
:W E(B − V ) = 0.07±0.01 mag �

González� Lapasset [37] 2002n�nT.,P 3�d6~),��#6~���
�:q~V"��,
NGC 2527–213-7�k�4 1 Y~�
Z4�q}q~
5� 15.06 d 
q~*3- 0.51�1J~�C�{#<\
�YV"�*3v
0��*3J~(�#�7����R� IC 4651-44Z4��}q~
̂ n{&6�5� 8.684 d 
u
#{C e = 0.15±0.03�
NGC 3766-316Z4�q}q~
�V~)7�k��_�^n{&�dAP4_�Z4�#fSq~
7~n:0-~)n��0
!~9gmNKT"� NGC 3766 Z4Yn��d6~)
 log age = 7.35 � NGC 2527 � IC 166 �: nd6~)
� log age A?: 9.00 �
9.20 �

González� Lapasset [38] 2003n�x3=MX�+�n5 2� B �q}q~ (HD 66066A� HD 315031
A?Zd6~) NGC 2516 � NGC 6530 ,��#6~��� [31]) �u
�



� 3 � y�℄���$7��o`B (II) �oU�	 229�1�q~�:ku

u
5�A?: 1.67 � 1.38 d ��O1�7�~Ze
%y H �$?Xm (7~(�#�7�) ���R*3v
 (Oq~KT"^�>|Æp) 
!~)Æ*3(�:�#6~�HD 315031bmZ4Y3�V"
W^n{&�I (amplitude) ^T� 3 �eh�*3:7y 6 ∼ 25M⊙ �C� NGC 6530 Z4Y4n��d6~)
 log age = 6.3 �
Milone, Latham 6��W.d6~) M 67 ,�#6~�^n{&`�5^�nT�n [41∼44] �
Milone�Latham [42] 1992n�n5M 67,�#6~ F 190 (V = 10.95 mag
B−V = 0.22

mag) �q}
 F 190 Z4Y*5�q~V"
u
5� P = 4.2 d ��Zq~C B �*3v
 (�Ry,{ H $?Xm���,{ He $?�R��) �ZN
a�,uy*3v
���
2
�YV"PP
0*3�I�� Chen � Han [45] 2004 n�^�^T A �*3v

(,{ H $?U,) - B �*3v
b\� F 190 ��e�

Latham � Milone [44] 1996 n. M 67 ,� 13 ��#6~`�5^n{&nT��, 3�?={
WL6Æ�Ps�^n{&nTnv
= 10 ��#6~,� 5 �	:Zu
4_�R�:^5�q~
5�:7: 800 ∼ 5000 d � 5 �^5�q~,� 3 � (S 752, S 997, S

1267) zPQ��u
v{C
=0 2 � (S 975, S 1195)�u

w:k��Oy--�ku
q~V"��#6~
	kZ C �*3v
 (,{ He $?�R���,{ C $?�R��) �ZN�=0 3 �^5���v{C�q~V"	kZ�~s>*q~ – q~V"Cf�_L
%�aUK)�Xw [46] �
Leonard [47] 1996 n`4K�n5 M 67 ,uVq~V"��#6~�-,6�	k��e.'
!p�A �*3v
6q~A�F	kZ M 67 ,q~V"�#6~�70�e.'
?:�1.'_L[ZF�A��,kmPy~),�SCoo�V~),nT��#6~�SC�B �*3v
#kL�Z℄ F 190 ��e
?:�Z4�*5�q~�C �*3v
	kZ M 67 ,�#6~��n�4
�~�7
?x
?:�1.'
gZFv{u
�q~ – q~�q~ – �~V"f�_L
%��~s>
	kZM 67 ,�#6~�70�e.'
$��	:YnT���#6~u
J��

3.4 �>"rm,W�H M 67 ,�#6~�dxD&�_:4Yg�� nd6~)
(R℄X M 67
0�l<
�?.y
. M 67 ,�#6~�nT�n1Z[�W�[z���
1991n
Mathys [30] . M 67 ,� 11 ��#6~`�5q}nT
�Z#.�,� 2 �

(F 153� F 185)`�5Z%�D&AP�% 3℄p5 F 153� F 185ZdxD&Y
,D&�-�
A?O�{�N{k:\�|%,JR	:����1��#6~� Fe Xdx (Na, Mg,

Si, Ti, V, Cr, Mn, Fe, Ni)D&%y ±2)
,D&:7h�Fe D&Y
,D&fYL<
�℄
wV Garcia Lopez �( [48] 1988 nL M 67 , 7 �7�~Æ�� Fe D& ([Fe/H]= 0.04) �� Si D&0\^WV Garcia Lopez �( [48] ℄p�D&� ([Si/H]= −0.20) � F 153 � Ca �
Sc D&v�
?:�Z 1 � Am ~ [49] � F 185� Sc D&v�<\�
	k1Z Am ~
�
F 185 � Ca D&
w:
,D&
,,Y Garcia Lopez �( [49] ℄p�7�~ Ca D&4%
([Ca/H]= −0.10) � 2 ��#6~� O D&Y Am ~�JA!w
�V�℄� A ��~
WVf�PsB&��x[�~ (magnetic stars) ��R� C D&1�V M 67 7�~���3



� 230 ���������E���a��������� 24 |�dx (Zn, Sr, Y, Zr, Ba) %`D 0.5∼1 dex �

& 3 M 67 - 2 ��$7� F 153 � F 185 [eyE'Z�-E'�.� [30]'/
}�P}m�C��> F 153 � F 185 �\fzF(
< 1 ,�1Y<X�KDa [30] ,�< 5 � 6 
A?℄p F 153 � F 185 1��#6~Zdx�D&� (Table 5) �_:Q�
�L℄pF�!��~� CNO dxD& (Table 6) �
Shetrone � Sandquist [50] 2000 n�
_`4K℄p5 M 67 ,�#6~�7�k�O
�~�dxD&APXw
iZnvI< 2(�KDa [50] ,�< 4) �sy�0
Hobbs �Mathieu[25] 1991nAP5 4 ��#6~�W:6q}
�, 2 �Z[,��#6~ ([Fe/H] ≈ −1.4) 
=0 2 �Z M 67 �eh~�Xw4_ 4 �.,~�q},%L6�T� Li I (λ 6708) �}d

�x��^�℄p� Li D&<
0\^�V�#6~�y~X�gR Li D&� Pritchet � Glaspey [51] 1991 n14_ M 67 ,� 7 ��#6~%�y\^� Li dxy5
-[,|�� A ��F �7�~� 30%�Pritchet �( [52] 1993n`4K4_� Li D&vW��#6~
℄hD&1vW�2 Li dxy5��#6~
�~℄hD&�yf	��S6
�:7:� −1.3 <[Fe/H]< +0.4 �



� 3 � y�℄���$7��o`B (II) �oU�	 231�d 1 F 153 � F 185 ��Æ��5v?#k
&snB [30]
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3.5 �
��4o4)�p{�7Cj=1�#6~y~) CMD <�y����_ (4V��V~)7�k�) <\��#6~��y	::�~V"�1Aq}ea4Y4�eA [53] 
. n�~V"N�\^�,rWJR,: M 67 :,�H�#6~.V"1Aq}�*�Jk�
Deng �( [32] 1999n: M 67 :.,
[{`�5�#6~.~)k}AI (spectral
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energy distribution, SED) Jk��n
N� BATC (Beijing - Arizona - Taipei -

Connecticut)Tqnv� Girard�( [54]

1989 n�eh~SC�nXw
 >5
M 67 ,� 24 ��#6~
I% 4 ~)
CMD ℄R<�,�N{nv��L Kurucz^�l�nTÆ���#6~ SED 
℄p�#6~,,Qn�'Hq}
LG��~~X (simple stellar

population (SSP)) 'H^�h|~),s�#6~�0��eh~� SED 
%
5Yj5�#6~.~)1Aq}�	kJk���5�#6~ea�~)1Aq} (ZNd) Y SSP 'H^�℄p�q}
(}Nd) P
�Y?
�1Y?N�<_yI0��)B^:7
�#6~Q~)
SED \^���% 6 ℄p�Z Schiavon

& 4 �e7�* M 67 � CMD [32]'/��:�,gj��Pe[aw�,p<�^iF(_r��<e�̂ S>�j<�,/��&9��TS>�j'{�,,~��5� AGB �
�( [55] 2004n�
_Xw
,: M 67 :.,
O%,JR	:��
�#6~.~)1Aq}Jk
�
��5�#6~�~)q} (�d) \^6�
Balmer d�&�A
2
	I4v62�℄h}d�

& 5 Deng �) 1999 o^q�e7�* & 6 Schiavon �) 2004 o^q�e7�*
M 67 2Br~ [32] M 67 2Br~ [55]�a;C_�Ua;< AB ��
H!"�� '/Pe>UQR�&9�fb�s��
ee>l�H!gC/'/�U
 >U�A�&9�fb����,3Cs�
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4 �E�X�C�+.��%8�C	V�A~)�℄hD&0|9�Vd6~)�4��℄hD&Q��F$\&L�
�J%<��S<_�4rZ~)p_!��tzA��:% 7 :,
y�A~)� CMD<tzA�	:4�!C��#6~�y��_

q&WV�#6~��1Æ�[
�#6~.�Y�~V" SED �JkAF\^
�,Z~)"-�(��30!��

& 7 ��B�* NGC 6229 � CMD [56]

4.1 �g{ygyE�C4oj (HST) �QL&(R	:bA
R�A8�A~),{�_��~eA� Piotto �( 2004 n+L HST-WFPC2 emnTÆ� 56 Y�A~),
 3000 ��#6~�Tqnv [6] 
�Y~),�#6~nay 40∼400��C [57] �Piotto �( [6] 2004n�
_�x~),�#6~naYtzA��~na�-� (FBS ≡ NBS/NHB 
 >:~)�#6~�f.wC) ��#6~�CAIT&AP5�#6~naY~)��N'Q3�C�lV�% 8 �T5�A~),�#6~�f.wC FBS Y~)Pq& Mv(<%) ��{T& ρ0(,%) 6s>SC Γ∗([%) �C�lV
Xw<\
�A~),� FBS 0\^�V[,��
Y�~�s>SC,,Ll

9-V~)Pq& (�~P*3) �,V Piotto �( [6] �nv
 Davies �( [57] 2004 n3x�H5�A~),�#6~��e.'
+:�HQZ�~s>�q~(�g�_L�Xw�.WT&�A~)
goq~V"�K"(�y�~0yCzaw8� h[KW8
�n+�14�Q�*37�~yYr*3q~V"�za,�$��,4�r*3J~
AY=04�r*3J~3xh
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& 8 ��B�*-�$7��g/xD (FBS) Z�*Qr' MV (=) ��|U' ρ0(-) �t?TD Γ∗(\) �D�mW [6]H!';�>H!��}V(

}5P� log ρ0 < 2.8 �P}5P� 2.8 < log ρ0 < 3.6 �KM�� 3.6 < log ρ0 < 4.4 �P}m� log ρ0 > 4.4 �
}m"�>��Æ� (post-core-collapse) �,


& 9 �\d 1 Gyr -G /(�f�$7��obZ�*Qr' MV �D�mW [57]�e<u��g�+�e<s�*��g�Pe[220)�S�
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r	:�*q~�R*3v
�L:
Qr*3J~b�(�e:�#6~�% 9 <T'H^�>|�Xw�Æ`::V"Pq& (P*3) 
T`:Z�#6~na�s>.'�e�#6~L�d<T
q~V"(��e�#6~L*�d<T
Nd<T11.'�0&L�%,11.'�MX��%.H~)Pq&MV = −8.8 mag 
Piotto �( [6]6v�4~� (MV = −8.8 mag) K�A~),��#6~Ae1Z
A?Yj�R�q&|n
Xw4_1YF�~��Ch��#6~zP1�F��q&|nF� (% 10) �

& 10 �G �� (MV) �Di�$7��r'}oG� [6]

4.2 �!4-'T5~[ (.�A~)) ,�q~V"y�Y�~V"�"-�(�xi, (Ff	30�N:
�	:Y"�A~)��
�xiE$ZFmxi [58,59] ��A~),�q~(�	ZF�3��b���
.r*3 X Adq~�~ZMn~� B ���~
	"1&��#6~�a��T�A~),q~V"�(k70P31� (1) ^n{&6� [60] � (2) �	Mq~ [61] � (3) �	 CMD <z�V7���37� (Tqq~�) ��11<6.nT�0�
W [58] 
f-�[
� 3 1<6F�3NnT
#Z,VG�WN�/o�A~),�q~V"1#k_:�~A8
�q&rZ1��~�q&���?y
CMD<q~�7�0&L	G�'Z:�~7�<1��*3�~�q&��
9-�~7�qW 0.752 ~��
Rubenstein� Bailyn [62] 1997n+L� 31<6AP5�A~) NGC 6752,{�_�q~-,�nTnv�K HST-WFPC2�+L Monte-Carlo<6^l~) CMD<�q~-,
��F��q~*3-
Xw℄p��#k�_h (r < 11′′)�q~V"-,	� 15%∼38%
�.07�_�4-,F%WV 16% �
Bellazzini �( [63] 2002n+L HST-WFPC2 �nTnv
PL Rubenstein � Bailyn [62]

1997 n�<6AP5�T&�A~) NGC 288 ,�q~-,
4_~),q~V"�knAIa*3AW (mass segregation) sHJk
� (�T&�A~)� King model ,{u&
(concentration parameter) c ≈ 1 
WT&~)P c ≥ 2 
 M 3 P c=1.85 [64]) �



� 3 � y�℄���$7��o`B (II) �oU�	 237�y~),{�_ (r < rh 
 rh ≈ 1.6 rc Zq&��~)Pq&4#u�#k) 
1F��q~*3-
q~-, fb 6�:7: 0.08∼0.38 �1���\�q~*3-
 fb �[	k:7y 0.10∼0.20 �C��Zy~)07�_ (r ≥ rh) 
95F��q~*3-
 fb ,rV
0.10 
[	k��: 0.00 
FfSq~Ogoq~V"7
�

NGC 288 ,��#6~-,
W
Oy	:�\�1y�1�T& h[goq~V"	:KO(�
�q~(��e�#6~�.'K6ÆJAPs�
4.3 �4E�a��nT�'H
_<\
�#6~��e(k	�%A:1!�*3v
 [63] ��~s> [65] �11(k%	
%_LZN�W{�=
1PPPs�.'!�N"3
'H^�℄p�xF�~%y��7���b�/Z
`,L6(��e�#6~ [66] � Sills �( [67]

2005 n�
_�.�4I��p54�	k�Z}(k��#6~57�S1q*N*0n> (outflow) .�~N"3�A>_L�

& 11 �%; – %;& [68]/R�D�, NGC 6397 /pVpw (
}m") [ Kurucz )I_� (P}m�) �E����Pe>URuC(h!�_��
e>U>X4/h!�_�

De Marco �( [68] 2004 n,V HST .�A~) M 3 � NGC 6752 � NGC 6397 , 6 ��#6~�Aqq&T3
+L Balmer �6�9℄�&b"5�#6~~5q��y�� 6��#6~�q}�0L�tL'"z� (non-LTE)��~��^�`�l��1L Paschen0�} p�~PsB&
��~� Balmer �6f.V℄ �PsB&^Æx�

�1

Balmer�6��&#kL���5~5q BalmerqJ�10S_ea�̀ �l��De Marco�( [68] `4Kb"�#6~~5q��yHQZ41|9_p
.% 11 �$: - $:%^T
#Pdv7p53XMU�_��#6~O%nT��P~5q�1~5q.�~$:�eaPP&�~7p3X�_
	:QL�PsB& – �<W3-�^�.�.�nv`
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nT<�	~5q�<6	:�x��#� (low-ionization) ℄h}d�I0q}nT`��"2 Porter � Townsend [69]2005 n+LW{�=��#6~�q}�l�nTÆ��
Balmer �&
4_�4�&1�	:L0�}�exi,�F�4C (oblateness) 6F-'� (gravity darkening) sHZ℄
AF�0~5q�ea�Pl�#6~~5q�yYH
a�,PP H�y�4�<
nT�vbPuL-
?y�0bAl<nT<W�`��
4.4 ��3pe�3�nT�n<\�~�0n�A~),��#6~zP\^�n~),{u5��X [70,71] �~),{�k
LC (relaxation time) 0\^rV~)n:
?y�#6~��1,{u5_pHZ"-�*3AWsH_L�Xw
�1u\�#6~�*30�V�0n�|���~)eh~�_:�4G��CAItB�416�
(RyN� HST .~),{��WB*.~)07�nTnvL
4_�#6~y4v�A~),&kn�AIh_\^�qG (bimodal)Xh�. Ferraro �( [64,72]1993 � 1997 n. M 3 �nT
 Zaggia �( [73] 1997 n. M 55�nT
 Sabbi �( [74] 2004 n. NGC 6752 �nT
 Ferraro �( [75] 2004 n. 47 Tucana�nT�
�4_�#6~f.wC (RBS = (NBS/N tot

BS )/(Lsample/Lsample
BS )) y�A~),{�y\^�G�
y,�kn{#u�{[L
�yb�kn{#u (�V 20)�#k) %x{<G
h_�3YG� (% 12 �T9:4,) �

& 12 ��B�* 47 Tuc(O|l) � M 3(�|4O) -�$7�g/xD (RBS)'�*lo�BJ�� [75].VqGXh��y
(R`℄j��Z��ZH=?F~),F��~T&��_OF�.' (07�_�goq~V"(��hL�_��~s> [72]) 7
�#6~��e�
Bailyn � Pinsonneault [76] 1995 n℄p��#6~'Hq&|n1�nVh0�_�F��e.'��Z
1~)07�_��#6~�nVgoq~V"
�R (�#6~) HQ{9
L�~),{
?:�A~)���k
LC0rV 1 Gyr [77] 
�e:Z℄~)07�#
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Sigurdsson �( [78] 1994 n�p5 M 3 ,�#6~qGAI�=41Z℄��R+:~)�P��#6~%�eV~),{
xO"-�f�_LZF�9�- (recoil) 4A�F�#ku�q<Y�#k (rc) �_h��#6~OV*3AWsH%
�
n~),{
?y
%~),{�#6~nap_G���#6~)Æ�9�{&r�
%VÆro
1r�0r^�LC
L
|2
%~)07�#6~na�=4YG��
Mapelli �( [79] 2004 n+L King model ^l 47 Tucana ,�#6~�"-�(�
4_#������~A�L6NWnT���#6~�knAI
,�007q~V"�(��[��^lXw:� 47 Tucana ,nT���#6~P 25% �eV07�_ (30∼60rc)
HW 75% �eV 0.5 rc :7�h
a�9n_L	�6�q 1 σ �:7��#6~knAItBqGXh�4_
L8:�n�A~),�#6~��e.'��54Y�x�wÆ�1ÆLF50q
�1�A���,�9g+�N:�A~),�#6~AI�|9Æ��

5 ���X.��%8��~VZ\6�l&Xh�,,h|�d���~V (dwarf spheroidal galaxies) Z~V,[��eA [80,81] 
PvE$YC	V,[4��A~)zPf
�q&
	"��yl&<0\^�V���,~V),��~V%zP�.,��#6~
�n3q: 102 ∼ 103 3; [82,83] � Leonard [84] 4_1BBoRq~-,: 50% 
q~ – q~V"�s>	:ea�!V",�#6~Pn� 10%∼20% �
Lee �( [8] 2003 n.��~V Sextans � VI CCD D&��4_5�,Pq 230 ��#6~
[~K%#P 3% �~V��57 R = 100′′ �:7hPP4_�#6~� Lee �( [8] K Sextans ,nTÆ���#6~.,�q&Ae1Z
�n�R��CAI
Xw4_4�#6~ (21.1 mag < V < 22.3 mag) -��#6~ (22.3 mag < V < 23.0 mag) zPbW�,{u&�% 13 ^T5 Sextans ,�#6~�knAIÆ��Æ`::~V#k
T`: N(BS)/N(SGB) <T�#6~na��x~na�-�
~�:7 21.1 mag < V < 23.0

mag�	:4_�#6~1�., (N{k�)� N(BS)/N(SGB)PP\^�kn6��X
�#6~�knAIY�x~JAfw��4Xw<\ Sextans ,��#6~eAY n�A~)�℄fw�=0
4�#6~� N(BS)/N(SGB) &knAIÆ�Y��#6~P
�Y?
4�#6~� N(BS)/N(SGB) }~V#k�Ah\^[L�X (W,{u&) 
y R > 1000′′��_� N(BS)/N(SGB) 
	k6:℄n�Lee�( [8] #℄p5 Sextans ~V,F��_�F�~�:7�#6~�q&|n
Xw4_hL�_ (R < 11′ 
 21.3 mag < V < 22.9 mag)�q&|nY0L�_ (R > 11′ 
 21.7 mag < V < 22.9 mag) P
�Y?�hL�_��#6~0-0L�_49�<~�
hL�_�#6~q&|nF��wC (0.71 ± 0.11) 0rV0L�_�wC (1.05 ± 0.20) �
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& 13 ����W Sextans -�$7��loBJ�� [8]�a;<�Y$m�Ua;<�&9�p
��y�p
�/ ���;8 21.1 mag < V < 23.0 mag 

Lee �( [8] yAP Sextans ~V,�#6~��e.'L!p� Sextans ,�#6~�q&|nYC	V�A~)�#6~q&|n�4~LAzP4 �fw��� Sextans ,{�_�q&T& (0.002 L⊙/pc3 [80]) o�V�A~),{�_ (M 3 �,{�_q&T&:

3200 L⊙/pc3 [85]) 
,{��~s>SC�V"�"-�(�10o�V�A~)�?y

Sextans �#6~�*3AWsHw�FHQZ~V,{"-�(��Xw�=0
C	V�A~),�#6~f.wC&~)kn�6�	:4�!C�<)~)��#k (rc = 25′′,QI Ferraro�( 1997nD� [72] ,�% 8)
�46��Xy Sextans,4)�#k (rc = 16′.6)uV"� Sextans Q����#k6�.,��#6~:JR�n���#6~�knAIÆ��d55+
�Æ�0MV�A~)�

Carrera �( [86] 2002 n℄p���~V Ursa Minor �TqAP,
+L�{O
 18′�_�nTnvÆp�#6~�tzA��~na�-� FHB
BS = 1.8 
\V Piotto �( [56]

2002 n℄p��A~) 0.1 ≤ FHB
BS ≤ 1.0 � Preston � Sneden [12] 2000 n℄p�C	Vv

FHB
BS = 4.4 1��C
	:_:����~V,�#6~�e.'�Q��

Monkiewicz �( [87] 1999 n.��~V Sculptor � HST–WFPC2 nTnv��n14_5�3�#6~��y
�"><
g℄pz�na�_�+:~)�{�_y CMD <
V = 22 mag O
�_��#6~HQ�nVq~A�
2A�
��~�e�ZN��~V,�#6~��n
_
#�0bZ%�^�%:JRb��'ZnTnv
�LAP�#6~�	k�e(k�
6 �RY��5_:�#6~�n_ANj��3LA
,DYj�3�:�#6~�nT��
&�



� 3 � y�℄���$7��o`B (II) �oU�	 241��CAI�q~-,�℄hD&�^n{&�K=��F��~V" (C	Vv�d6~)��A~)��~V) ,��#6~�<_p�z�nT��YV"�"-� h6fH��#6~7
�e.'�Sfl
?y
APF�V",�#6~�nT��
1Z�n�#6~�e.'��~6q~V"(��:6�~V""-� h�~X h�Ps<6�4�C	Vv*��#6~0<_:^u
5��ru
v{C�y℄h�}q~
!~Z4���~��1 h[��#6~0�eV RGB U,�T
q~V"*3v
�d6~)��A~),�#6~�nT��<_Æ-QS6�d6~),P�3��#6~,uVq~V"
zPF��u
5��F��u
v{C�F��K={&��?y
d6~),��#6~H�nV01F�.'
&�T
q~V"�*3v
 (A � B � C 3!) 
1&�q~ - q~V"�s>A��.n�6,�n:�d6~)
�#6~na.~)n:�eh~na%FJA[V (% 2) ��Z. nV"
�#6~na}~)n:�eh~na�Ah$	�<G�X��A~),��#6~|9zP
W�,{u&
�ZN� HST .~),{��WB*.~)07�nTnv
�#6~&�A~)kn�AIhqGXh (%
12) �~),{�y\^�G�
y,�kn{#u�{[L
�yb�kn{#u (> 20rc)x{<G
h_�3YG���#6~yZ!�~V",�|9�yu\�RZ�~6�~V"(��`12"ZN��~(�'HL6b"�Ry~) CMD<��&
(�~X�e<6PP&z�R�ea
oR*3|n�*qlVu\�R.~X1A��Jkx� · · · · · · �P�v%<\
lV�#6~
JR�0�	:�n�#
0�,V,D�Yj��#6~AI|n (% 2) 
�#6~Y~)P*3�lV (% 8) :6�#6~�q&|n (% 10) 
g�<JR	:}Ej>*�~X,�#6~�na6~�AI
AP�#6~�	kJk�f�*/�
[1] z^��,�&9�8�,3Cs�
+� p� 2005 �DV13IG�(e�/v��pv��G	
[2] Stryker L L. PASP, 1993, 105: 1081

[3] Sandage A R. AJ, 1953, 58: 61

[4] Dieball A, Knigge C, Zurek D R et al. ApJ, 2005, 625: 156

[5] Carney B W, Latham D W, Laird J B. AJ, 2005, 129: 466

[6] Piotto G, De Angeli F, King I R et al. ApJ, 2004, 604: L109

[7] Fan X, Burstein D, Chen J S et al. AJ, 1996, 112: 628

[8] Lee M G, Park H S, Park J H et al. AJ, 2003, 126: 2840

[9] Carney B W, Latham D W, Laird J B et al. AJ, 1994, 107: 2240

[10] Bond H E, MacConnell D J. ApJ, 1971, 165: 51

[11] Carney B W, Peterson R C. ApJ, 1981, 251: 190

[12] Preston G W, Sneden C. AJ, 2000, 120: 1014

[13] McCrea W H. MNRAS, 1964, 128: 147

[14] Carney B W, Latham D W, Laird J B et al. AJ, 2001, 122: 3419

[15] Duquennoy A, Mayor M. A&A, 1991, 248: 485

[16] Latham D W, Stefanik R P, Torres G et al. AJ, 2002, 124: 1144

[17] Webbink R F. Highlights of Astronomy, 1986, 7: 185

[18] Sneden C, Preston G W, Cowan J J. ApJ, 2003, 592: 504



� 242 ���������E���a��������� 24 |�
[19] Ryan S G, Gregory S G, Kolb U et al. ApJ, 2002, 571: 501

[20] Barrado y Navascues D, Stauffer J R. A&A, 1996, 310: 879

[21] Thorburn J A. ApJ, 1994, 421: 318

[22] Pilachowski C A, Sneden C, Booth J. ApJ, 1993, 407: 699

[23] Spite F, Spite M. A&A, 1982, 115: 357

[24] Ryan S G, Beers T C, Kajino T et al. ApJ, 2001, 547: 231

[25] Hobbs L M, Mathieu R D. PASP, 1991, 103: 431

[26] Glaspey J W, Pritchet C J, Stetson P B. AJ, 1994, 108: 271

[27] Boesgaard A M, Budge K G. ApJ, 1988, 332: 410

[28] Luck R E, Bond H E. ApJS, 1991, 77: 515

[29] Abt H A. ApJ, 1985, 294: L103

[30] Mathys G. A&A, 1991, 245: 467

[31] Ahumada J, Lapasset E. A&AS, 1995, 109: 375

[32] Deng L, Chen R, Liu X S et al. ApJ, 1999, 524: 824

[33] Xin Y, Deng L. ApJ, 2005, 619: 824

[34] Leonard P J T, Fahlman G G. AJ, 1991, 102: 994
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[38] González J F, Lapasset E. A&A, 2003, 404: 365

[39] Dachs J, Kabus H. A&AS, 1989, 78: 25

[40] Meynet G, Mermilliod J C, Maeder A. A&AS, 1993, 98: 477

[41] Milone A A E, Latham D W, Kurucz R L et al. ASPC, 1991, 13: 424

[42] Milone A A E, Latham D W. IAUS, 1992, 151: 475

[43] Milone A A E, Latham D W. AJ, 1994, 108: 1828

[44] Latham D W, Milone A A E. ASPC, 1996, 90: 385

[45] Chen X F, Han Z W. MNRAS, 2004, 355: 1182

[46] Leonard P J T, Linnell A P. AJ, 1992, 103: 1928

[47] Leonard P J T. ApJ, 1996, 470: 521

[48] Garcia Lopez R J, Rebolo R, Beckman J E. PASP, 1988, 100: 1489

[49] Lester J B, Lane M C. ApJS, 1987, 65, 137

[50] Shetrone M D, Sandquist E L. AJ, 2000, 120: 1913

[51] Pritchet C J, Glaspey J W. ApJ, 1991, 373: 105

[52] Pritchet C J, Glaspey J W, Stetson P B. ASPC, 1993, 53: 179

[53] Gunn J E, Stryker L L, Tinsley B M. ApJ, 1981, 249: 48

[54] Girard T M, Grundy W M, Lopez C E et al. AJ, 1989, 98: 227

[55] Schiavon R P, Caldwell N, Rose J A. AJ, 2004, 127: 1513

[56] Piotto G, King I R, Djorgovski S G et al. A&A, 2002, 391: 945

[57] Davies M B, Piotto G, de Angeli F. MNRAS, 2004, 349: 129

[58] Hut P, McMillan S, Goodman J et al. PASP, 1992, 104: 981

[59] Meylan G, Heggie D C. A&ARv, 1997, 8: 1

[60] Latham D W. ASPC, 1996, 90: 31

[61] Mateo M. ASPC, 1996, 90: 21

[62] Rubenstein E P, Bailyn C D. ApJ, 1997, 474: 701

[63] Bellazzini M, Fusi Pecci F, Messineo M et al. AJ, 2002, 123: 1509

[64] Ferraro F R, Fusi Pecci F, Cacciari C et al. AJ, 1993, 106: 2324

[65] Sills A, Adams T, Davies M B et al. MNRAS, 2002, 332: 49

[66] Sills A, Lombardi J C Jr, Rasio F A et al. ApJ, 2001, 548: 323



� 3 � y�℄���$7��o`B (II) �oU�	 243�
[67] Sills A, Adams T, Davies M B. MNRAS, 2005, 358: 716

[68] De Marco O, Lanz T, Ouellette J A et al. ApJ, 2004, 606: 151

[69] Porter J M, Townsend R H D. ApJ, 2005, 623: L129

[70] Fusi Pecci F, Ferraro F R, Corsi C E et al. AJ, 1992, 104: 1831

[71] Bailyn C D. ARA&A, 1995, 33: 133

[72] Ferraro F R, Paltrinieri B, Fusi Pecci F et al. A&A, 1997, 324: 915

[73] Zaggia S R, Piotto G, Capaccioli M. A&A, 1997, 327: 1004

[74] Sabbi E, Ferraro F R, Sills A et al. ApJ, 2004, 617: 1296

[75] Ferraro F R, Beccari G, Rood R T et al. ApJ, 2004, 603: 127

[76] Bailyn C D, Pinsonneault M H. ApJ, 1995, 439: 705

[77] Djorgovski S, Piotto G, Capaccioli M. AJ, 1993, 105: 2148

[78] Sigurdsson S, Davies M B, Bolte M. ApJ, 1994, 431: L115

[79] Mapelli M, Sigurdsson S, Colpi M et al. ApJ, 2004, 605: L29

[80] Mateo M. ARA&A, 1998, 36: 435

[81] Grebel E K, Gallagher J S, Harbeck D. AJ, 2003, 125: 1926

[82] Carney B W, Seitzer P. AJ, 1986, 92: 23

[83] Mateo M, Nemec J, Irwin M et al. AJ, 1991, 101: 892

[84] Leonard P J T. ASPC, 1993, 53: 186

[85] Harris W E. AJ, 1996, 112: 1487

[86] Carrera R, Aparicio A, Mart́ınez-Delgado D et al. AJ, 2002, 123: 3199

[87] Monkiewicz J, Mould J R, Gallagher J S et al. PASP, 1999, 111: 1392

The Status of Blue Straggler Studies(II): Observational Properties

XIN Yu, DENG Li-cai, LIANG Yan-chun

(National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China)

Abstract: The observational features of blue stragglers (BSs) show great differences among

the different stellar systems, such as Galactic halo, open clusters, globular clusters, and dwarf

galaxies. These differences reveal the distinctive formation of BSs and the physical conditions

of the systems and their stellar populations. Therefore, studying the observational properties of

BSs could be an effective method for studying the formation mechanisms of BSs, the evolution

of single stars and binary systems, and the dynamical evolution of stellar systems.
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