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1 �?��$B Sandage [1] 1953 xj#8�; M3 �m}7j��?�6��5X5jju?�;�#8�;���a�℄���a2� (��7�Ke�) nP���?��LC [2] �j%B –��6 (CMD) C���?��j��
'SLL,�k� (turnoff point) C=��/k�'S���wHaX�q+�H}M+���YRj/��-����Z'�t.�A�<{�e���?�
���?�j℄���a2���8�jGaO�BL��e9m4'�xgHm�/O
,a2�&&�'����'�
Uqm� o��?���e4'���/<{eH o��'� (%�}�'�) 4��a2*3'����$.�� [3] �e#[3a?6��'O�AN3�-Yk�[h~��p'#��e [2,4] �%���g
�}�E�X�OB����4��
�i�H��UHl1"g
�*$[h��?���HnP���a�a3� obO;b���?���e�tH3"(��7[dj/1[��a2����?�/�t�℄LG/�e9m [2] ���'�g
7H��?��tde����e#&�TX [5] ���tdj 3h�?�Z'�9m����/�tdGh"�p(�
�'�4S�,�nf"\��� [6,7] ��� �a|{�2005-08-12 � �g|{�2006-01-25hnÆy�vBC0��'`?/vk (10173013 � 1033360 � 10403006 � 10433010) ��;L?/vk
(G19990754)



� 130 �������(�P���
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 50 x� o7j�nP��IYw)Gt
hQg
 [8,9] �<HnPC
p7j�;�����e#&��IC/UH{�JiH}�(�q7��rKX��$�!��~5"\,�nf�rj->J�(� (;X��2��yV�b`&OD�) )-11G"�nP�[;b���?���-�8XL,�k�'S��Z�����Qd��Eq�OD�TX�%d}�a2�N�3$���a2��1�e[ [10∼12] ���e(��6snHi�B
�6e9"�[e}�EX�OB
���-tq%}�?� [9,13] �[2�V�����4 [14] �}� – }��}� – ��a2q�OD
���4?� [15] �=��?�d}�q�OD�TX��qd o}�a2rKq�ODxg�M��P��/d o}�'�2�[��a2'�Ct�$.�� [16] �=��?��℄L���4�X�F����47Oj��[2'S [17] �2~"�le���?�b
 o��6!d���4W^�b`E$W^�[2�V���q�ODTX�3[U"�O��� [18,19] �'�a2�?�(�O�4(�TO���?��/F�/d oa2&&�'��H}=9��.��E�jq�OD���?��j���a2��3��) o�Ct�.Z���?���-�L,�k����� GL>&
NOD
x�[a2���'S�nP;b��3z��a2���?���I);jmbhaxa2��r2�&
�~">&OD
����r2jyB/H o�[a2�&&�'�!d3*}�G+bw�5X o}�a2�+#iVU"����F�>&a2��-�R (mass segregation) jy4|�-���>&�7�*3U"�)�G{{��<��O{/V���?�j℄�G/x=�G/�
a2���8�j�H℄a2fm31[G:�j�1�e� [20] �[a2%B4��+�q
t-�I (integrated spectral energy

distribution, ISED) j�A4�-��+bhqC [21] �~" ISED �4�/2i��'��K�e (evolutionary population synthesis) =9!m3+y [22] �.O,.^H+"/SB
���?��e(�g
�[e}�a2�X�OB
���-tq%}�?�(� (�6X) [9,13] �[2�V����4(� [10,23,24] �%�}� – }��}� – ���4 (�>X) [15] �?_mGY�tE (��X) ��.�m�d���?�j��a2��";�dq2L,�k��d�j CMD C�L��5??h"'�
H
��2/Yw�~��I��e(���d~�(��ODYwOa2'�8��h"L��L�=^3"3-��O�3<� (;a2�'�8����[+����4SF�}��-/�}�t�#m�) 
Uqm�
2 ���)� —— �/vs���A�}�E��-tq4}�?�37Oj[e}�a2��[e}�a2d�+�A�x�
e�>&q�OD
��t[A�7O*4�X�OB�}�a2���X�OBxgd�'�S	�1�A�jRO_"�?MX�jr�Z�9�Bx�1�A��%+�A�g/jRO_"�eeg%R?M!?��GYk}�a2,
��?��e�'S (;=�a�g [25,26] �u?�; [8]) ��[+1 S��6emgH�_m}�'�g
4}�a2���6$.�[}�'��e��?��(��
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2.1 ����fx��)O+A�/J�2�g2Q:a�I}�a2�&&�U"�j~[Q:a��+A�q2k��DKA�j\t�Cf&�A�&G�
^�9o=x|�xA����pA��e�OH���r��2L~"MH��g
�O_mg<�3}�&GH}$&�"�(^�7�
^��
^HVz[�W1[�
^)2�L�
|z�h1ZzÆ��
^~+A�OexA{6� jh�qU�~[U�dHr�Z�9��qUr��
^dH9℄�/dO_^���%G�+['SdHO_"�i�.D�O_"#m<�e^mB
Eggleton [27] �

rL(q) =
RL

a
=

0.49q2/3

0.6q2/3 + ln(1 + q1/3)
,^� RL dO_"#m� a d+A��E�x�� q = m1/m2 d+A��-/��|��'��I�,�����7O��r4:�d H G1�-Ee He ��� He �+��1"g+V�����q 4�GT"� He �l��%R�z���M!�},�ax�u�V0'��}�a2��A�/d1-��h1A�'��jRO_" (9℄�
^) ��zV9>�b
V�}�Eq}℄b
X�OB�[e}�a2E�X�OB�^3"3-�w#)zL+�A��8��2LT"�tqxg�1�A�j'�xg�#+�zjRO_"�X�jr�Z�9�24��1�A��GL,��t�f&�B2�.xO_"Bx!���#q2L!�wHq���P&-��t
��#V9m
x!�eN��e2!��2�1[�#'|—— \+| (tG�e
G.") �/�i.x\+|q:�#R�E�s�&OD+L{~P&-�M!&K��t.Nx!��i��nP;b�[e}�a2��j\+|���?�&G/�j�&|

[28] �73+�A�)UHjRO_"�=1�A� (";n
���u���u��) �j
���EX�ÆR (10−5∼10−6 M⊙/yr) �8�H|K�X���!��;w,��-tq�F
��!��G4PC\l�}�a2
:8�eeg%R�
1955x�Kopal [29] 6+A�dGjRO_"H3t�M[e}��H 3 �� (1) GqU}��+�A�)UHjRO_"� (2)#qU}��1�A�B+jR%9�jRO_"�

(3) qU}��+�A�)B+%9�jR℄B�O_"�}�E�-tq (n*�EX�ÆR) �,Kd�FH1�A�jRO_"�~�t7Oj (2) � (3) �[e}�a2r�}��X�OB�
�t�f&&��jx�+(o�q4(o�A��;^B+�7O4��<{
}��[}�EX�OBxg�25X.xnP>5�[��?��e(��m$.�Ssd�}�'�g
�6O
 Pols � Marinus 1994x�bO [16] �
2.2 ��v\�[e}�E��-tqd�}���1�A�'��zjRO_"�MX�.xr�Z�9�24��1�A�C�\+X��A�=�j,��GL\+X��-qC�Mj
CMD C&,�xC'��X�OBxg MN H X���A���'S�
�A�j,�C-A�VE\L/��-��.,����McCrea [13] L 1964xmg7;3,�d�u��[e}�E�-tqYw�?<�m�-tq�e��?���-Cn�`XL,�k
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�u������� 24 y���� 2.5 mag �i��K�nP����?�)J�~1���
/H"A��.��(�b
Fj�
1984 x� Collier � Jenkins [8] D Monte-Carlo =9gw3�x�K�}�a2�'�4�t�e��?��g
�g
k℄DK%z 50% �}�a2 [30,31] �}��-/NDL

Trimble [32] 1974x7;�bO����D,�j�u�V0jRO_"��-tq�gwYw�8
h=|C�x�;����?��eL}��-tq�n��gwYw���?�wH�\t�&� (100∼1000 d)��jx�+Z? (≤10 km/s)�/)OnP&.S� [33,34] �=DK=|Hh�����exg��=|C Algol (�?
) X}� (eclipsing binary)/"4q+|zND�,Oe�j+Æ�px=�L 1000 Myr �=|�;�H 10%∼15% ���?�8rL#qU��-tq8��~1Yw/jq�g+COnPJ� [35] � Collier � Jenkins�<�3��?�2�; u � b � v C0+�q+�Ct�YwO M67 � NGC 7789 �nPYw/
Ue�5���?��fm�\�ae�A'S (2200∼4000 Å) q�K��B-��OH�\�a�A_ (UV excesses) �℄�1�

7 1 �$9�<�℄'�~�b3�.ur�f�����(�:n [36]

1994 x� Pols � Marinus [16] /-D Monte-Carlo =9�M oi:2<3x�u?�;��[e}�a2'��~1bOLU3�H,��-�L 2 M⊙ �[e}�a2�<�W��+�A�|'���[�8��<��8M��?�r�H}�EX�OB�TX�
�D3 5 "G/�
�[e}�a2�� 4 "��-tq7Oj,� (,��) OG/�
!



� 2 � ��Q������!pk9 (I) ��f)� 133��� He �������A�64M�� (stripped) ,���E�� 5 "�D�d+�,���E�?� (?�(�Mj 2.3 X�^H) �X�OBV:G 3 [G/Oz��� ζad � ζth �
ζL ��X�>;_{3"
�3&�	�"
4X�OB"
e,�#m��-�4�F�
ζ = d lnR/d lnM � Pols � Marinus M<�YwOnP [6] /S���2x= < 300 Myr �;����?���zi�&.�� (X��2��jx�+Z?) )OnPS��
}�
2��x= (300∼1500 Myr) �;����?���1��-tq(�V9[h�nP���

2004 x� Davies �5 [36] j[h=�a#8�;����?�V�7t3}�a2�-tq�e��?���I��X7H�#8�;�X�4SF�l 
�Yk�|�-}�a2����1�A�-1��-S��,��)��~���-,��
	'��},��jRO_"�MX�24�|�-!�C�[!�\e1���?��;6 1 �_����
1 � 2 +6`w1���-,���<+�|�-,��he�}�a2�&� ���1��&�7O��}�a2�,���
�-H 1.5∼3 M⊙

[37] �� 3 6`w��-A�'���u�V0�jRO_"�}℄7OX�OB�� 4 6`w|�-A�$�X��?6q�L��-��,�nf�V:'�H��?���dGL~"(���j�1-[2�l����?�ziN�.FL�[+�l�<H��?��j%z��-,���}�a2�an�e��5j'��},��
2.3 ���WemL}�?�(��5H�-��IbO;bW UMa (��R W 
}�) a2 M!?�H1��� [38∼41] �Qa2HqU}��+�A�)jR℄B�O_"��eeg%R?M!?��
di��UH��'�g
�6_m+�A�~}℄qU�M!?��+KX�xg�~"?�q�Mh�jB+qU�W UMa a2��X�G!�Bx,��
�!��X�-,�B+\l%+}7OMqU (deep contact)�7+A�61[q�.�V:7Og� [42] �~[xg7O�(�jj?G!o��H�t�d�qU (shallow contact) �1[C�q��qUxg�[|�-A�Bm�X�|e!�jM!?�TX�A%RC��1"=^�+�A����'S�6j 1"����-��%R�}�'��(� [43] �M!q�22�1��~""
e�|�-A�Bm�X��-(Aj?�TX�rK�
dVIl""����-A��X�M!) (Aj?�TX���'S�V9MBN� He W�t��?�TX�;^ [44] �<{�qU}�?�TX�;^ He B+.bh�LG Benz �
Hills [45] L 1987 x_m���- (|�-) ,���4�Yw�

Benz � Hills [45] �Ywh_�+���-,����4�
��4TX�X�B+|e!���4TX�<�;=,�$�}℄'��
���zÆgwbO [14,19] &.G"3���4
�X�|e!���t��5 xL7H�4TX� He B+HÆaUe�4�,��� He HÆ�/qd��~+"G/(� (qU}�����4)
����?�� [?�TX;^���B+HÆB+G/�~q�6.xW�B+�[� o��?���t�e(��{A�G/(�
��?�/ Ct?�TXj�; CMD C�L��";;^ He W�qB 
�G5b+eN�[��j CMD C�L�4���xu?�;�5��qU}�9�)d W UMa a2��&� ≤ 1 d [46∼48] �Eggen�
Iben [5,49] �bO
h+�,��Le� W UMa a2�.xÆRP&-M!?��e��?
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~"(��t�jLx=_x 1.5 Gyr ��xu?�;�6%?�V:O�;x=21�
Mateo �5 [9] 1990 x2�_v#8�; NGC 5466 � 9 �.&���?�4�� obOH}G+3}�?�(���� 3 �d&�
. (0.298∼0.511 d) �X}���A 6 �dQ&� SX Phe (F�R SX 
) 4�� 3 �X}��� 2 �d W UMa qU}���A 1 �d&�
.� Algol 
#qU%GqU}��.x!�a2�+"G/�V: τmerge (`wqU}�?�H��) � τBS(;���?��,�nf) �Mateo �5w�3 NGC 5466 �nP����?�zi�/Æ τmerge/τBS e��L�j%M.�e��?��qU}�ziO5j�e��?��qU}�zi�/ (Nmerge/NBS) �NDj+Æ τmerge ≈ 5 × 108 yr [49,50] ��
Æ τBS ≤ 7× 109 yr � Mateo �5M!_m NGC 5466 � τmerge/τBS ≥ 0.07 �OnP_m��YÆ Nmerge/NBS ≈ 0.084/S����QH 3%∼15%�K II ���?�vLqU}���-�L 2 M⊙ �[e}�a2
p{�H}�(��ÆRP&-67O?� [51] �5��IC
p_mk℄&�|L 2 d �}�a2�<{Cw?�(����gDL�x%��x=����;�~O Eggen � Iben [49] 1989 x�YI1���}� Mateo �5 [9] 7H�WW?��e���?��dX��2#�M�B2�+

vrot,max �`� 200 km/s �?H�t<�2ÆR�-X� [38] �
nP��I o;b�X�B2���A%R 
	�-e� [52] �2� A �C G 
����;^2��j 5 × 107

yr �~ 150∼200 km/s N� ≤ 30 km/s �
2C
���4�-�L 2 M⊙ ������+eN
S [51,53] �~1�+��-V:;b�w NGC 5466 ~-�a2�S�H 1% ���?�dX��2#�~1YIOnP&.S�� da Costa �5 [54] 1986xnP� ω Cen 6 ���?��qUH7jX��2#� Chaffee � Ables [55] 1983xnP� M3 �� 5 ���?���/UH7jX��2#�
HnP;b� M67 ���3��?�)wHSX�B2�+ [56] �hp��UH7jqU}��M��Mateo �5 [9] �7H�X�B2���?�
�twHh�B##&���5��tnP��AC0�7Io [57] �W UMa }�wH/-����jx��u?�;��j13���?���6j�AC0-nP��}�?�(�V9[h~-���?� [58] ��xu?�; NGC 7789 �/H 3 ���?�wH�A7Io�
3 �Æ��6�D�4(��e��?��&p�d[2�V�l�";���� (post-core-collapse)�#8�;����[+� 105 � /pc3 [59] ����4SFB/
X��1[.�D�d��42y�G/� Hills � Day [17]�Benz � Hills [45,60]�Lombardi �5 [19,61]�Sills �5 [14,62])MbOa<3+�,����E��4� 1991 x� Leonard � Fahlman [15] j[h#8�; NGC 5053 ���?���e(�V�><3}� – }��}� – ����4(��
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3.1 �^� – ^�z!�� – ���4g
7H�+�|�-��q��e7O�4�
�+���q�22?M!7O?��~1xg!HX��B�?�TXH1���-�iO���M+
X�X��2�j����zxg�7t��u�V0�Gy�}�N���2�+�M!l��PM�mjj��?��L���� – ���4g
G Hills � Day [17] j 1976xm}!m�?j��9Ux�zÆgwbO�)�
�7t�e^H�^H9uH�;��bO�

Benz � Hills [45] 1987 x!D 1024 [%A� SPH (smooth particle hydrodynamics)=9 [63]<�3��Yh�?gw3+���-,���E��4��XG�D��B2�DK��j�4�wHq/��-�[+�I�D n = 1.5�3=#g
gw��rKYh�<H n = 1.5ag�`w|�-,���5�#8�;��a����e�)G|�-,��,
�Ywh_�2� (head-on) �4TO��80C�
�x
L�4)=x�X�X��B�5���4�+~ 0 qC���;^�9�+� 2.3 +V��Boe��-ÆR�~ 0.1% qC�
100% ��=�4Oz�qC�0C�+��B
���-ÆR) eN�
d2���4���4OzUeG4 (grazing collision) V��-ÆRbhq���4Oz p Ge^";�

p2

R2
min

= 1 +
2G(M1 + M2)

V 2Rmin
,^� Rmin d+���OH���4��M|x�� V d���4�+�+����1}�eV
�t<>&ODyPH}�a2�?j���h[e��7O?��G4�
��4TXB+!���V:-$���?�TX��,�V�����e�d|e���1ETO� He j!�����;^�[��G5b+I|�?�TXa1�a��
6���� – ���4g
9�)G"�4TXB+|e!��YI�

1992x Benz� Hills [60] K2G��-,����4b
3gw�~}%AzqC� 7000[�Ywh_��4t-�~?�+ (Vd) �G2��4V� 1000 km/s eN�G4V� 150

km/s �=|�-��-1[��)�� Vd �j2��4VN� 600 km/s �+�,���4V�GL0C~?OD�q�� Vd  ��4�+ (V ) CP5CP�=�47Oj1�,���1[���E� Vd  � V CP5eN�� V > Vd V�|�-��6sx��-�e
�9�G 7O>&yP�=+�,��GL�47O?��|�-,�� -Aj��-,��������-��X�-|e!��TX8H1�N He �,�����V:7O4��
d�~"�4
���-ÆR^|L��- (�[+) ,���E��4 [45] �G4/G ���-��-ÆR4�4TX&G\+|�mj�#8�;��+�,���jq��e
(7+}���E�x�|L�X#m��� 2 +) �"�e�M <b`&K$�e}�a2�� V > 150 km/s V�b`&GiH}�<{�#8�;�����4a:8
���?��5�~"?�G C�#8�;���&&����

2002 x Lombardi �5 [19] b
3 SPH >KzÆgw�2|�-,����XND n =

1.5 � Γ = 5/3 �3=ma [64] �2,�k�Oe����ND n = 3 � Γ = 5/3 [65] ��X><S4- A = P/ρΓ �?M��k℄YhGr�A`wHS4- A q/�=VR�?j�4xg�:DW[%A�S4�MS4- A q/�B#W8�L/1R�6{:D?�T



� 136 �������(�P���
�u������� 24 y�XrKX�!�xg�GL#8�;���+Z?��
Æ`H 10 km/s �^|L,���;^��9�+ (` 550 km/s) ��#8�;r�{�3z,��)GdX��2#�<{�
Lombardi�5M�4t�K<H�Xo
t.�~/J��4�L��?�2DK��A��X�D�-ÆRj+��L��E��I�(	+���MAR�B#R8wHq/�S4- A �~5�6b
T"�?��M!� Lombardi�5_m�Ywd��Xot��4
���-ÆRG _xa2G�-� 8% (}(ot��4��-ÆR�O� Lai �5 [64] 1994x�bO) �hp~1�-ÆR
|�
2:D�L���W�j?�TX���I8?Z$.� Lombardi �5 [66] rj 1995 x�m����4TO���?���A%RUHbh�
He W�qB��'/UH�- H 150<��X7H [19] ��4xg��0CC3Ga�6Ct?�TX�Yh���6Ct�?�TX'�xg��2B'M+�6 Mturnoff ≈ 0.8 M⊙�#8�;H"�=+��4�L���-/�L 5 �p&.Gt�e��?��<H�4V9TOXL,�k��-����/- Sills �5 [14] L 2002 xb
3 106 [%A� SPH zÆgw�6<�#8�;�+���-,���E��4�K���-H 0.6 M⊙ �_vB+ Z = 0.001�x=H 15 Gyr �jx�+H 10 km/s � Sills �5<��m�2��4G j�4TX;^TO_x 0.004 M⊙�2B'��,�;^2B'H 0.02 M⊙

[67] �|L 0.01 M⊙ �2B'V9H}R46���W��;^B+�5�y�EÆRP&-(� [68] ,.2wH1M2B'���H}�<{~[1|�2B%R/U_=�4TXUHH}�y�E(��ÆRP&-��A�<�h_�6��^�?2� (off-center) �4)V9j�4TX&G�e�&|�73d��4Oz��4TX8jX2�"
e��,��UHH}�\+|�" (disk-locking) (��ÆRP&-�=X��2���&GH1[ 0.01 M⊙ ��&|�5���.xyV��&|)U�mTP&-q�6-24�|C�?j"e� [69] �

7 2 ��S℄,}�#~AeHII~�Q'.�S)� [59]

(a) �7UZl	L8D�*�u/� (b) �7UZ=_3	�6�
Zp�E4^-~�$�B��pVJ�E^-~�$�B
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2001 x� Sills �5 [70] r�m�=UHH}%RP&-�(���� – ���4g
�TX jUe,��xg�a2a	�4�1GT"?M!
7�`.V9b
~,�}℄�'��
d�nj 1986x Durisen �5 [71] q�m�1[X��2�3=# M�AR�X�|�1[|C�Ae��1[T"�
?)2d�'#�~1xg�,Kd�2&t�>&t�/F β ≥ 0.3(Sills �5 [14] 2002 x�Ywd β ≈ 0.045) �;{X� β Æ
�tq7h�B#&���2GT"��
� 2005 x� Sills �5 [59] M2~1U"Om[h�~}�X� o2yd#8�;�G��-,���E�?2��4 (<a2�7O��2��4�9F
|) �\+|%X�AxB (outflow) �"}�tGH}��B�4TX�P&-q��X7j+"(�)�[�4TX%RJi�P&-�(	�	T��,�?}℄'��6 2_m3 (a) �4TX'�t.� (b) ;^2��4��

3.2 ��� – ^���� – ��z!
1983 x� Hoffer [72] mg!m}� – ���}� – }��E��&&�q�OD
�t
���E�ex�mT�~"mT�t
����4��7H~�td�;��e��?��1,H}9m�F�d�[+�#8�;�<H���j�-�%z,����}�a2�
1988 x� Leonard � Duncan [73] !D N #zÆgw<�3x��;����-��t-}�a2�'��Ywh_�qCa2��Yk}�/"�q�6qC~�;�X��9����zi�~"X��9���,.G}� – }�a2q�ODTO�5��9����+���}�t��+� 2 +�=}� – }�a2q�OD�TXUH7O�9�q
�t�e��?��}x� Leonard [4] 7;3#8�;��4(��e��?�� oYw��^M Hoffer

1983 x��I [72] OH��?���t�e9m�1�?	b}� – }��4(�j�[+�#8�;�aCH}�G Spitzer � Mathieu [74] 1980 x�bO����.�;,���Yk}��/"x�
10% ��;��'S�}�a2/"q 
	CP� 50%∼100% ��}� – }�a2��4W^d�� –���4W^� 100+ [75] �}� –}�a2E��q�OD�
����4��H~�)U#3}� – }�a2Eq�OD�TO�Yw�7��E�ex�mT�
���?��?TO��?��=?�TX$�Ji��9�+�?�;>&V�qeHV����?��~�QdV���?���℄�1�=�;,���Yk}�/"H 10% ��4�FqH 1 } /108 yr �}� – }��4TO�����9�+�� 100 km/s -8�p 108

yr �qH1���?��6^��; 10 kpc �
1991 x� Leonard � Fahlman [15]  o3�[+#8�; NGC 5053 �}� – ���}� – }�a2Eq�ODTO��?���t(��`t NGC 5053 �>&
��X<��m�&�_x 100 d �}�a2�Eq�OD�?�TXMH�tAj NGC 5053 ��}� –���4TO?�TX�}F.bh�L}� – }�a2�= NGC 5053�'}�/"�� 100%�mT�;�nP����?�H 28%∼50%dG}� - }�a2�4fm��=�'}�a2/"eN� 50% �p}� – }��48�fm

9%∼18% ���?��~12<%zb`K$}��<H}� – }��}� – ���E�q�OD�
�#8�;�[e}�a2��e�~-�[e}�a2�'�e W UMa qU



� 138 �������(�P���
�u������� 24 y�}��?M!?��e��?��
1992 x� Leonard � Linnell [76]  o3u?�; M67 � NGC 188 ���?��t��4�e(���X�,.YIH�G,��Le�}� – }��}� – ��a2�E��4V9[h�;�nP���H��?���t[h` 10% ���?���IC���?���-Cn�6d,�k��-� 4 +�
~�.}� – }��4xg� 4 �A�B+?��5��HA�)wH,�k����-�~d1"1|SFbK�}� – }�a2q�OD�M�t�xgd 4 ����� 1 �-�N 3 � ma2��I��Y�t�[QN 3 ����� 2 �<�4OD7O?��� 1 ��?�yPj?�TX&G��e1[\&�}��jG~"9m�e���?��3z8rL}�a2��?wH\t�&��}��-/�DÆ q ≈ 0.45 ��3z q > 0.45 ��FjkOVdX��2# [15] ��;��?��EG/���r+/�D}� – }��4(�b
[h�}�a2E&&�q�ODTO�?�� <H1���?�}� – }�a25$�1[:��+ [15] �<{�.&�}�a2�E��4�t<Hu��:��+
���?�ja2��I�Z?�
\&�}�a2�E�4TO���?�1 wH
X���r+�<H~"a2�4TO�:��+.Z
|�; 1 � 2 �>_m3��?�nP��OG/�e(��E�qU}��e(�OG/nP���E�ma�~��6~m�}� – }��}� – ��a2�E�q�OD�.d�;'�xg�$.LeK����?�� W UMa qU}�)�6.x~"(��e� V 1 �qt}��Zi��
Y���k_b	 [76]oQlz g�	) �	�0wt �	B� sL"� �	 – �	�7�[J�N,6=_%( f f f f fWdizX f f f �v f4�-��A	 f f I f f�z	= W�%�l I f f f f

Li X��8 I f f �v f`y 2 ,l��0��A	 f I I f fY^(��	1# �v �v �v �v f�z	= ,G2v	 �v �v I �v fH1� �s, f I I I f�/(��	1# I I f I f3	�M�[�	 I I I �v �v;[��C, I I I I �v�\ilz�{k 1) 6.0 6.0 5.5 6.5 11.01� 1)�fÆ=J 1 ��IÆ=J 0 �2\��vÆ=J 0.5 �,\��vÆ=J 1 
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m��_�Zi��
Y���k_b	 [76]oQlz Zl
4 R(0�T g�	) �	 – �	�7�z	= W�%�l f f I f�z	= <z>℄g�	 I f f fH1z>�z	= <z>℄g�	 I f I f�z	= 4℄g�	 I I f f,8 0.5∼1.5 d ��	 f I I �v�z	= ,G2v	 I I �v f�\ilz�{k 2.0 3.0 2.5 5.5

4 �HZ�wF.O�`w$�H��?��e(��i�mL��?��e(��3��I,.2�j}�'�4��Eq�ODxg�[e}�a2E��-tq%}�?��[2�V����4�%z}�a2���E (}� – }��}� – ��) q�OD
����?���VIl"(����?���exgDD!�=��Yh�!���#�h>���HÆ�X�O-�R4�%����q+ ( �-) �H}M+�Bt�+�2B'M+���W�!�g+��)H�t<{7Og+G��4��5�~"4�/ Ct���?���<���a2�*3'����";�&&�'����'��+�q
�����<;{��I℄���a2���?���e(�4q��'����n3��'�.L�U"A�aH:;�d������YIj℄���a2 (%��a) ���DGaJ4��e�%�K��=^�U"�5���tJ4�a��#���~5Oa2����exgHm�";��B��Eq�OD���?��e#&tGfm��a�nP���#tfm3�/"�~�.jG/&&��le2��?��e(�4q�'���� o��.d��&&�zÆgw��[�Xp���
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The Status of Blue Straggler Studies(I): Formation Mechanisms

XIN Yu1,2, DENG Li-cai1, LIANG Yan-chun1

(1. National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China; 2.Yunnan Obser-

vatory, National Astronomical Observatories, Chinese Academy of Sciences, Kunming 650011, China)

Abstract: Observations and theoretical studies show that several different mechanisms should

be responsible for the formation of Blue Stragglers (BSs). This is true even within a single

composite system. Nowadays, some popular mechanisms for the formation of BSs are: mass

transfer and coalescence in close binary systems; stellar interactions in dense environments; and

stellar coalescence caused by stellar resonant interactions in binary-binary and binary-single star

systems. Meanwhile, BSs could be found almost in all kinds of stellar systems. They play

important role in the dynamical and chemical evolution of stellar systems, and have great influence

on the integrated spectral properties of stellar systems. Blue stragglers are useful tracers for the

study of binary populations, stellar content and stellar evolution in composite stellar systems.

Key words: astrophysics; blue straggler; review; formation; close binary system; stellar collision


