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SS433 �aS|`�-,.
($-a#�;^r
$-� 210093)���SS433 �J_q'78-�r3)96�W50 �+(RrH��:x�� 20 	� 70 ,
� SS433 ri����i�V�>1�ms
V
�rG0�Qps�+r�6�J�;u�f���mym�GV�7qAr7�q&��Z=�m℄m�h`r���0\%osGV SS433&4r���*t�,1�S SS433 ri���Z6�r8|℄V��� SS433 rf�'|�:%�/rL,Z6�r C�3�GV SS433 &4r\}a3JsF YtM�X ℄ Q�96fa!� SS433-W50 �D��P[�6�H��:x�tU
Y�P158 � P162.4 ��� vyOqf�A

1 �L��)l Stephenson Y Sanduleak U 1977 +*�q+��0 � SS433 
y 433 W_ [1,2] �*XU^&p�_ W50  ��EK�aT 1033J · s−1 �+0q#p{ l=IYK 5��
X p|5�qK�aT 1029

∼1030 J · s−1 [1,3] �5�E�(aT 1033 J · s−1 [1,4] � SS433 
 Xp|�� (OZ�5) �A6C>�
����T^_T*F(
 >� [5,6] o�`� [7] �
Fabrika Y Bychkova(1990) [8] o_T%?�-*
 >�l
`��|6C>�
\lF�!q_�o (10∼20M⊙) 
��AK>�T7?q�Q� OB � [9] �A � [7] �WR � [10] �
SS433 HkK^q0	
8T6Æ"�^l 0.26c(c T�I qK") q5��5�*8�z�aT 20◦ q5�)� [11] �'?aT 162.15 d ���qOn'?T 13.082 11 d [9] �2T67S��IOnh��ÆI�q1}�q'?�k6Cyq,�y�'? (6.28 d) [9] �
SS433 
�ES6��l5� I?l&>e�q^&_ [12] �l X p|�K YeI5��I?lr_o8Te;YW;q>|� Kotani u^ (1994, 1996) [13,14] l X p|5�I?lr Fe � Si � S � Ni � Mg � Ca � Ar u℄!q2�_�p|� Gies u^ (2002) [9] Y
Filippenko u^ (1988) [6] lK YeI5�I?l H �He u℄!q�p|?| Ca �Fe �
O qv�_�p|� SS433 3
S68TF?m�qe�3pq^&_ [10] �l
S6��I?l5�X'QG��9w:w~jIPq^&_�HY�?[�x*q'?�;�qK�� rVnl�2005-10-09 � ~[nl�2006-06-07\_zh�P�AYD#r&<.� (10573009)



� 46 �������9�\�!�*�t������� 25 ;� >|?U�aE�l^�qM�F/�
W50 
67a_q (2◦ × 1◦) �[^&p�_�*l�j��TFq�BX SS433q5���6��HY$_T
 SS433 qEu� ��~tqG��9w�*l�j��kq 2 7p��8T��3q�B [15] �$_T
 SS433 q5�X'Qq��e�~jIPq�Q�

W50 
8Z
3�f�YEA�G��9wq0	�e>E27�*Nd=TqG��9wZ�� W50 j�qp��8T�<qp�>�aF(X'Qq�>f\l~jIP [15,16] �lK 5�� W50 0xTvU3�B [17] ��H�
vU3�B�XU5�q)�5&�leI5��A5���FI?l6
eI�� [18] � Wang u^ (1990)[19] _T�
eI��_9�
X SS433 q5�~lpq� W50 l X p|5�q#p'�f�'��wq�B
\l 2 7��� 2 7�QxUeIYp�#p�fqN[ [20−24] �%?W�*q#p
[#pl
�[#p [24] �o�
[#pY�[#p2\ [22] �
SS433(W50) q9_�El\l8�_q
��_�q�Ql 3∼5.5 kpc ��� Dubneru^ (1998)[15] >RÆ W50 'Q�>fqI?olr�>fq2�"��kSI^p?1��olr SS433(W50) q9_aT 3 kpc � Blundell Y Bowler(2004)[26] >Rh����#Qq5�h�qOw2XS VLA(xFp|�) I?olq SS433 qp��'��ol SS433 q9_T 5.5 kpc � Vermeulen u^ (1993)[27] >RÆ SS433  qp�EKqI?olq9_T

4.85 kpc(�l 2.2.1 � I85$n) ��E�=�qI�I�U;Pa 5 kpc q9_�y 2 y�+0$nFU SS433 q6
[|`2��R SS433 qh���Y5�q7{\U���SS433qe�3p?|9$7?�.qK+�>RÆ=Tq`�YI?�Qq�i�
�N"Q SS433 F(q�BC�y 3 y�QrgEFU�6{[q%3 6
�TF�q`2�2Æ6
[|`2IQsL�
2 �HW SS433(W50) s℄~b4H, 20 �+U�SUI�Yx�I?q�s� SS433 q�5�I?�Q3aE�*�eFU*q6
p%��Ye`s��`X\l8~g_q7W���t��&|$n9�[|`2q%3)s�
2.1 SS433 R�Tg}ZieRj�dmg}

SS433q'?�h�+0�R 3$�~5�q)����qOnh�Y��Æku1}�q'?�k6k�qy��h���<�q?��+087K >|q'?�e;YW;��
<��R5�"� β = ν/c �)�� θ(5���XOn<�����q��) �)�)I� i(
|��XOn<�����q��) �)�'? Pprec ���Onh�'? Porb �)�~T 0 q�G t0 �>EPOn~ ϕ Y)�~ ψ U0	 SS433 qh� 3- (85qy�SOn~<�) �)�~ ψ F?0�T ψ = (t− t0)/Pprec
[28] �On~38TZ q0^��)�~qy|Plku1ÆI?�qz�H_�~e;�W;w�5�q
�"��BH_��On~qy|PlK ��Æ���~i�H_�K >|qX;F?Ph� ��q<�0�T [28]

z1,2 = 1 − γ[1 ± β sin θ sin i cosψ ± β cos θ cos i], (1)� �γ = (1−β2)−1/2 �t. 1�2�1ÆMUe;5�YW;5���0��q
�2 �5�



� 1 � 
�.� SS433 &4r�*t 47��TF(UUe;oW;3-�>E�_9���UUe;3-q6�JTe;5��|6�JTW;5��7?I�?oqh� ��q<��TB1�Eikenberryu^ (2001)[28]q�QT�β = 0.264 7±0.0008�θ = 20.92◦±0.08◦�I = 78.05◦±0.05◦�Pprec = (162.375±0.011)d�
t0 = 3 563.23± 0.11 �|I�Sh� ��lF?G#QA)6
TPq<��
��p�q��lI�q
�"�T (65 ± 3)km · s−1 ����Yku1q�On"�T (168± 18)km · s−1 �K ��q�On"�T (45± 6)km · s−1 [7] �S��p�q 2 >�qOn"�lF?Mo 2 >�q�o'� Hillwig u^ (2004)[7] Moq��� (�Rku1) XK ��q�o'T 0.27 ± 0.05 �K ��q�oT (10.9 ± 3.1)M⊙ ���� (�Rku1) q�oT (2.9 ± 0.7)M⊙ �

Brinkmann u^ (1988)[29] A�r5�w9SUP�q��Z�CyqEKq[,k�)�	tEKl,kqRL UU^l92�_<b�lA�rI�RL 5�e�q�57{�[Vk	MYC5q�[\Ug�)�olr�$EK35�q<�%9���9_q,k��$��$JT7{\U�����q��X6
P�q�d<�TF�
5�w9e�q��� N0 YZ� T0 � X p|5�F� R∞ � Fe K |�o Eline �e�&{� ṁ �5��( Ekin �
2.2 SS433 Rw�so5�
\lUkup� e�&{q6$&0���e SS433 aF(l\lA)qe�&{���
_�o��q�!�ku1q1!�On<���qe�I�u�*�Æ SS433qI?��Y,k3B8&0qIP�AN�x�GRr5��
2.2.1 � �

SS433 \l5���qF?M�qe�3p�
Q_T5�q#p
�[q?8�"#p�!ÆP#pq0	;�T 1018 Hz(ÆMqK>(oaT 4 keV) �?8�"#p0	;�q0^�T [30]

νm
∼= 3 × 106γ2B⊥Hz. (2)A B⊥ 
W�b�j>"���qXDF��PXDF�T 3 nT �F?Mo5� �>q��9H>aT 1 × 108 �)�?8�"#pq2(�>q���T

t1/2 =
5.1 × 108

γB2
⊥

s, (3)Fo t1/2aT 100 a�w��>��`�UW50 q+z (a 104 a)�HYF?H�lW50 8TM�q�>/d��50M SS4338TF?M�qe�3p [24]�5� 2(�>q(o(T�9�? Xp|q����QS�_9�`?�(q��\l [1,24,25,31] �(?5�KBq�(Ye�&{�=�.^�Begelman u^ (1980)[32] q�hR5�q���)��Q0^lI?lq>|q�o�5�qe�&{�MgGR 10−5M⊙ ·a
−1�Kotaniu^ (1996)[14]>R ASCAqI?olr5�e�&{�qt{T 10−6M⊙ ·a−1 �Safi-HarbY Ögelman(1997) [24] 	�W50((
S SS433q5�X'Q��$�q~jIPCyq��H W50l X p|5�q#p
[q (<7 ROSATY ASCAq�7)�SY)�E#Qy55Eq"��2G#Q5�q�(Ye�&{��)�E#q5�e�&{�aT 10−6
∼ 10−4M⊙ ·a−1 �Marshallu^ (2002)[33]>R Chandraq X p|qK>I?ol5�qe�&{�aT 1.5× 10−7M⊙ · a−1 �King u



� 48 �������9�\�!�*�t������� 25 ;�^ (2000)[34] >R��,k`�E# SS433 Eqe�&{�T 7× 10−6
∼ 4× 10−4M⊙ · a−1 �GRr_9�I�(SI?E#olq5�qe�&{��HY�$X5�8Ta2q�(�
 SS433YW50 q&0(_�e5�qe�&{�l SS433 Eqe�&{� (wq'gF(27
H_�

D 1 � VLBI J� (4 990 MHz) r
SS433 rFL4f�4q [27]

�E=T7mqÆ70��l5� aF(�SEKe� (�C 1) �TF[zY�PqI?:tT�VLBI 4 990 MHzqI? [27] �VLBA 1.6, 4.99 GHzqI? [35];

VLBAY VLA 1.6, 5, 15 GHzqI? [36] �K I? [37] ��$EKe�
"JT
5�%uo�
l�BIqN[ SA)s�Cy��El7�X�[ VLBI I?
(4 990 MHz) U��5� q�$EKaF(
X SS433 p�2lpl6Bq�O�_aT 100 AU(a 1015 cm)[27] �=0``GRr5�7�qO��35
���$EK$XF(
l5�&NCyq�e3JTTF(l=_q7�5���J�qO�kCy�7?EK��q�6aT
10 d(
C 1  q B Y D) �e
"8T7'?�l7JT�

Vermeulen u^ (1993)[27] q>I 	�rEKY5�8T~?q"��C 1  q�|5
Sh���#Qq5�qOw�M/�*XI?lqEK3e�3pOw&℄o~gU�E1
�/O� (1015
∼ 1016 cm) 5�q"�`X
SK �p|?oq"� (a 0.26c) �)�	�SK >|I?olq5�"�TEK"��SI?lqEKh���5(olEKh�q|9_�kSI?lq�9_E#Q SS433 q9_T (4.85±0.2) kpc �X Blundell Y Bowler(2004)[26] ;Qq�Q (5.5 ± 0.2) kpc ��,�

Vermeulen u^ (1993)[27] qI?�Qlw�Ql SS433 q5� �m\l67_aXU9X� 250 AU Uq(YqkN (lT679X�a 30 AU qqkN7
aW�) �EKlYN[�wpq�lYN[qI�$"+���EK�{�)�_T�
l9X� 250 AU ?I\l67lV$_�o>��!<�qN[�EKl�6N[$"=[7{k�EK+���H#�{�[K>q�iF��lK 5�EKq�oYQxq;��0``2Up�5��_a�6>q5��6 0.6 d 5nCy67EK [37] �l=�qO�k3I?lrEKe�\lqÆ7� Chakrabarti u^ (2002, 2005)[38,39] _T X p|q
�.K+ (100 s qo�) 
SEKCyq�
Q�
�/�!ÆEKCyq;�l02o�� Chakrabarti u^
(2005)[39] lH,)�q�Æ SS433 q�5�I? �lp� (1.280 GHz Y 610 MHz) �e



� 1 � 
�.� SS433 &4r�*t 49�I�K � X p|5��I?lr_a��"o�qK+�)�_T�$K+
SUTEKe�l5� V4KBq�SU �q(_N7
�QEK3e��HYl975�
(ÆMU5�q7?O�) 8T_�~?qK+�. [39] �)�SeIYp�5�q��'NMQp�5�qO�X1^olq�Q3a�, [27] � Chakrabarti u^ (2005)[39] _T�$O�qEKe�
SU2 (<) � qy5�jCyq�
Q)�qI|

Wq�!Æ�oF/q`2
k�1lq~Æ_O�qEK (a 100 AU o�) lw
S�$�O�qEK (Sp�5�I�a�U 0.1 AU) l=_qO�k7{�K�l
X�O�qEK8T7?qB_�

Chakrabarti u^ (2005)[40] I?lqp�O2q(o' X p|EKq(oa� 2 7o�����CyU X p|5�qEKl 1∼2 d qV4RL =0Vg�_9�(o [40] �
SS433 
�ES6��I?l&>e�5�q^&_�lK YeI5�I?lr

H � He u℄!q�p|?| Ca � Fe � O qv�_�p| [6,9,41] �l X p|5�oI?lr Fe � Si � S � Ni � Mg � Ca � Ar u℄!q2�_�p| [13,14,33,42,43] � Namikiu^ (2003)[42] lI?l SS433 k�q Si � S |>EQxl�eq5��� Fe � Ni |>EQxl�Oq5���TF(�� Si � S |qCyN[l Fe � Ni |qI��|I�S X p|K>I?l�x Fe ℄!q��``GRrZ* �� [44,45] �
Namiki u^ (2003)[42] l X p|5�I?l Si � S |qN��w�U Fe � Ni |qN��)�	��
>|qsN+0
S5�qdI�=Y�NKBq�SYolr5�qz��ÆU Fe |aT 2◦.1 �ÆU Si |aT 0◦.8 �2ol Si |CyqN[l_U 1012 cm(a 0.1 AU) qO�k�5�`
7�q (z�a 0◦.8) ��/qO�=0GRr Sf1q����BnKq�\7�qO��Xku1�3TFqO�M/`�U���q�n��2�aT 0.1 AU qo���UHTF(q7�s�M/
XD�A�l`�78T/zXD�)�_TaF(BW8 SS433  q���
 >��|I�

Brinkmann u^ (1988)[29] lA�5�q�"s���31lXDM/
HF(qs��
Q SS433 q���
`��!Æ5(�"�T�ÆXDnl5�7�Y�" B8&0IP�|I�5�"�>E
>RK �p|q'?�e;YW;U?��?�q�Q
'�7Wq�,UTÆ70�� X p|5�q5�8T=_q"� [13,33] �SU X p|5�q#pCyU=�B,���qN[�HY�/qI?�QBW8%8_���9_qp��5�TF(\l�"�
Eikenberry u^ (2001)[28] fP 20 +qF?I?�7ol5�q"�F(\l+k

(�3F(
5�q)�~Xh���T:_nKq) �)�;Qq"�
ku�q+kk�5��pN�2q+k�H�k�5�"�q+k�
2.2.2 �*�

Filippenko u^ (1988)[6] lI? SS433 K YeI5�>|q� �B���xrlW	 kF(\lq P Cyg �>|� Gies u^ (2002)[9] lK 5�3I?lr P Cyg �>|��aF(
�!\lqÆ7�
Fuchsu^ (2004)[10] >RÆeIK>q*℄ol���!e�&{�T (1.43 ∼ 2.19)×

10−4M⊙ · a−1 �A�r�!q7>g�q�
g��6��vT (4.7∼7.3)×10−5M⊙ · a−1 �



� 50 �������9�\�!�*�t������� 25 ;�e`X2U,?S Chandra Y ASCA I?E#q5�qe�&{� [14,33] ������>R�!��&{qe�aTF(=0GRr5�qe�&{��
2.2.3 ���

SS433 q|6$e�&{q��
1!�ku1��Cy1!
bA��q�eQ%lUa%[I?kUN��!Y1!��!X5�l��� (�!
9�?�q�5�
7�q) �'?� (5�q'?+0
)�'?��!
Q\l'?��MXOn'?~F) �"�k (5�
~Æ��q��!
�~Æ��q) �T�wqN1�e�!X1!lI?ka%N��
Gies u^ (2002)[9] l SS433 qK K> �xrn	|G �h?
��"�;�qK� (W	|G qK��"�aT −30 km · s−1

· d−1 �AH_"�^l −539 km/s �e	|G qK��"�aT 92 km · s−1
· d−1 �AH_"�^l 1 234 km/s) �)���$K�"�T1! qEK�Mg/B��$EKXk�1lq5� qEK
7?q�5� qEKq"�X5�q"�~,��1! qEKq"�aT 1 000 km/s qo��SU�!Y1!lI?ka%N���dqEK3TF(
\lU�! �1!q#p\l7?��O�qK+� Gies u^ (2002)[9] 1QF?qK+ (��?o�) F(
SU1!%u�Bq+kKBq��!Y1!~2Cyq�y5Y��qOnh��TF(N�l1!q�B��
q��O� (8qo�) kqK+F(
SU1! qEKoy5KBq�

Gies u^ (2002)[9] 1Q9_ku1�,q��1!�Æm�>q#pTAz���_O�kqm�1!�Cy H �He �Na u℄!q_��p|�1!�S 2$K��X1�W�qM"!�ÆMU_��p|q|G (2"�K+:w) �X1�<�q
"!�ÆMU_��p|q|� (v"�K+�
) ��ÆU"�_��p|q>�
aK?q�
2.2.4 ��Æ!��)�'+&�X��On<���<�qe�I� (�JOn<���qe�I�) =0$bUb�qI?(Æ�� Blundell u^ (2001)[35] >R VLBA I? (4.99 GHz) ���lrOn<�qe�I��C 2 
)�olqC��6�C #!��'sq#p~TOn<��

D 2 SS433 r VLBA 4.99GHz D� [35]



� 1 � 
�.� SS433 &4r�*t 51��qe�I����j��ksFq�B~T5�q#p�)�	�I?lqp�#p
SL�#pCyq�lt�On<���e�I�q"�Yz�?| SS433 9_qKPt�>RI?lqp��oG#Qe�&{�T 10−4 M⊙ · a−1 �=TTRq
�
Q?G�� �g5\l�$I���})�;Qq+zYt�qOn<���e�I�q"���$I�xl
Ul^ W50 q#!)#�|I�XC 1 Z �C 2  3\l*5���qEK3e�3p�
Paragi u^ (1999)[36] >R VLBA Y VLA1.6 GHz �5 GHz �15 GHz qI?3olrXC 2 Z qC��)�_T�$On<���qe�I�F(
>R��p� qy

2 T5Xa|)�q�7R�El�TFUOn<���e�I�q85q`�"��l SS433 aF(l\l67'sq1�AO�`_U�-ku1�x�F?^l��qOn�2H#1kTOn<���qg	1 [14](�C 3) �Kotani u^ (1996)[14] 	�
SS433e;��q5�q X p|�K+0
S/'s1nKq�H>R's1qe�3p"�X��On"�?o��E#ol's1nKqe�&{�aT 10−8

∼ 10−7M⊙ ·a−1,

Fabrika(1993)[46] t�r1qz�Y*g	1��e�3pq"��2HA�r��%�2q+k�E#Q*g	1��qe�&{�aT 10−4 M⊙ · a−1 ��X Blundell u^
(2001)[35] q�Q
6�q�F��On<���qe�I�+0
*g	1��)�q�

D 3 ��.lv2�(t2�h
2r�CD [14]

Dolan u^ (1997)[2] I?l SS433 l UV Y U 5�q:�qX��X I-B 5�qT�wq7?�)�I?lq:�
SX5�_5W�q��kqe�Cyq�HY�$X��qB1aF(BW81\l-O��X Kotani u^ (1996)[14] ;Qq1qC�
6�q�Ck(�� SS433 qe�&{F(+0�R?t�$���5�����!�ku11!�On<���qe�I��1!F(l�RX1W�Y<� 2 7��q1!�l9$e�&{�� ��TF(\lEK3e�3pqAz�5�qe�&{F((wa�q69��eSU5�"�a_�HYA�(8T&0qxX�
2.3 SS433 RpN�+ HT�wqd<
X 3 $'?�h�~FqK+�5�q)����qOnh�YOn�qy��� 3 $�+q<�=0?o�T/W�l 2.1 � =T/���d7k6��
��{ /�|I�$�+�

Revnivtsev u^ (2005)[47] ol SS433 qK+�.XK+F�qFp ((d4?�>�F<�A[ C (6)) �)�_T SS433_9�qK+U_U1���>qv;��
Sku1qr�Vg�.<�q�2;��
S~M5�#pNqO�<�q�SUK 5�+0q#p



� 52 �������9�\�!�*�t������� 25 ;�N
ku1�� X p|5�+0q#pN
ku1&NY X p|5��K Y X p|5�8T~,q2;��0�ku1Y X p|5�8T~,qO���X)^q��
6�q [29] �
2.3.1 X "(����#
�	

RXTEI?l X p|5�q�.a 100 so�qK+ [48] �Safi-HarbY Kotani(2002)[48]_T�$
�.K+
SU >�x#kuq7_��nKq�HY�� q��aTF(
6C >��Nandi u^ (2005)[43] o_T�$K+
SU X p|#p0R��_C��SU��_Cq7_��o��!qZ�nKq�)�lI?lr�$
�.K+%On~q+k�e��k��$+k27a�w��o/Bq
��$K+q�.X
Chakrabarti u^ (2005)[39] I?lq5� q
�.K+q��O�a�,�
Qk�n$K+
?6$Z�qK+�!Æ370SK+
SUEKe�KBq�
2.3.2 �� �%����

Migliariu^ (2005)[12] >R Chandraq�7l X p|5��xr SS433q�$K+�F?K+[C 4  F?���QU�/BSC 4(a) � 4(d) I�A)q�%Cq)�~_56��HYF?p%0S)�~qN��

D 4 Chandra J�r SS433 r X q}� [12]C 4 
 Migliariu^ (2005)[12] �Qq SS433l8qo�kqK+�)�ÆC q 2 7^qN[�1�#�o��x*�q�o�T�wq+k�2H~j��\l'N�C
5  q 3 %C�6q���1T 2 d �>R�
I?5oll8qo�kqK+�
Q_T 2 7^�N[��\le`lp�!ÆS 2 7N[�K+q'Nol(�q"�T
0.5c ∼ 0.6c�GRr5�q"��$X Migliariu^q�7|,m (�T 37) �%?W_(�q"��e
G5�"�q(�
TF(\lq�l Sco X-1 Y Cir X-1  5I?lrZ qx� [49−51] ��H SS433 aTF(5
67X Cir X-1 �EZ q_ [41] �Migliariu^ [12] _T5� F(\l5v� A � B � 2 7N[l X p|5�qpqF(
S5v q7?9�nKq�7\l��qe`lp�� hXk�1lqEK3e�3p~6��el�0)68qI?Æ-�FU�$(�qs���El�T}^�Bq"��
Ql'gqI? �(DÆ� SS433  W�\l�$G5�"�(��!�
�EkK^q�



� 1 k 
�.� SS433 &4r�*t 53�

D 5 SS433 m X q}6�9rp�rL, [12]

2.3.3 ���
$���$
Gies u^ (2002)[9] >R RXTE/ASM ?| Yuan u^ (1995)[45] >R Ginga I?ll

SS433 �qRL Qxy�Z��Cherepashchuk u^ (2005)[3] >R INTEGRAL I?llO X p|�RL �K+O|27JTÆJ�lO|kz��8T'jq�B��XE^I?lqy�Z�qx�
6�q� Gies u^ (2002)[9] lI?lr,��x��y�Z�
SU��h��Æ X p|7B�qC5H5��Kq��$x�F(nÆ;P�q��W���5ubU6�qhB�,��
SU�!Y1!92�KrXU 2 >���,�qÆ X p|_q~inKq��

1!\lqTkÆ7�E�� SS433 q�+QA
 X p|5�q�+�ÆU%3 SS433 X�Nq��
�E&0q�lI?t#l7(D�- SS433 qX�NqKPt��F(
%3 SS433 X
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2.4 SS433 ieR^WC 6 ;Qr SS433 5�q�B�BC (P SS433q9_T 5 kpc) �K.)kq�B
?Æ���;Qq�?^�TdXq9 SS433 �q9_�C .Qr SS433 q6
0	O��Tr'��?�.QrK��K8�,.�2�8[dX��B9?|i��(ÆMq9_dX�

D 6 SS433  C�CD [29]g5�qO��U 1012 cm �� Brinkmann u^ (1988)[29] ;Qq7{\U5���qp%O�ot�XI?
_5~&q�l�6�� �g5�qO��U 2×1011 cm ��5�+0l X p|5�#p��gl=_qO� >R[,k�\U?|&�[Cy�5�qI?0	�,?I?=00��g5�qO�^l 4×1014 cm ��5F?I?l8T'?�X;qK �p| [9] ��g�5�n0e67&�[RL�gO�^l 1017 cm ��&�Cy X p|#p [52] ��EÆU&�[q85s�l7JT�&�[q(_aF(U?5�q�(�O�GR 1018 cm	a 10′′ 
��5F?�l Chandra I?lq X p|� (�C 4) �HF�q`2l 1012
∼ 1015 cmq�Q�l/�Q�#p+0U?Uku1���Y SS433'QqI�N [6,7,10] � Dolan u^ (1997)[2] Pekq`5#p��U*℄ SS433 qK Y=IK>�olq`5�2Xku1�2~g�
Q�� q`5#pU?Uku1�o��lK �=I5��ku1
H+0q#p_���q#p+00xT6
kÆ|�SU�6�Q%u8T'jq�B�A7W��'�_�l�6�QlF(\l8�FqeI#p��K67eIN [10,39] � Brinkmann u^ (1988)[29] l/�7{\Uq5����5/�r�6�QqTFKP�_T&�[N[_a
l 1013

∼ 1014 cm �21Q&�[F(T 3 $���
1) U?5�w92;#pqK��_���0�_q#p�o�
2) U?5� "�Z�Cyqy5Vg���0�_q5��(�
3) U?5�X'Qe�q~jIP�)�I�Uy 3 $���� h7((
:��l_a 30 AU U�lp�5�\l67q
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�.� SS433 &4r�*t 55�kN [27] �leI5��aF(\lZ�aT 150 K qI�N [10] �� Paragiu^ (1999)[36] o1Ql�6O�kF(nT6713kÆN�l Vermeulen u^ (1993)[37] I?lqEKqK+O| �
Q	�EKY5�8T~?q"��!ÆgEKpqlHq��(l^qN[ÆMqO�3
U
�6qkNqO���EKlCyg�upq�Xgk���H��O|�w�Sn��� h�Æ�rla 30 AU UW�\l�/67qkN�$X��$���7aW��e�6�Ql
�o)68vd%3q�|I67�T&0qN[
l 1016
∼ 1018 cm q�Q��dM/
+0q&�[N[�e=0GRr�E VLBI =I?q
D�EKl�6�QSU}:q7{\UF(=0�{��6O�DUUU VLBI Y2�-�q X p|I?=I?lq�Qq �N[�$XlGR

1017 cm qO�k� Chandra q X p|I?=0F?�-�e`X%?��%3&�[qRL��El�TX�~Fq'�T
�q�Q�SU/�Q
 SS433 X'Qe�~jIPqF�N[�
&�[q+0N[�ÆU%3 SS433 
�E&0q�y 3 7�oF/qN[
 1010 cm ?&q�Q�SUO�=0�U 1 K��~�
>R Xp|M"K+U%33~�Q%��EI?lqH��.q Xp|K+
l 100 sqo� [28] ��6N[M
5�Cyq�Q�
 SS433 +0q(_N�d<
�EkK^+Lq�Fo�El�TUqI?���
3 �G![vN?[I?l SS433 '?�;�qK >|?U�lxl=0T�, 30 +q���lY?��%88[I?���"�s�^�l SS433 q%3��Pora�T
�qKQ�e
��'Æ�6p�q��p%��Y<�l\lz_q
F��3w�r/p�(�Sq�*&bY&0q%3
��k�=0$nr SS433 H,q6
%3[|��Æ�
%3[|��UÆ SS433 q%3Mg+0�R?t����

1) e�3pq%3&|Mg�lEK3e�3pk�F?q (_a�7d)VLBI qm�I?
�E(0q��ÆU%3EK
"8T'?��EKqCy�5�
"\l�"�8T&0qBD�gX>RI?lF?olOn<���e�I�q:t�
2) %3�++0l X p|5��d�

�.K+�G5�"�(��l
y�Z�Y,�����0>R)68I?UW_�0�ol'�WGq�Q�5�0m�qI?�YI�Æ
�.K+YG5�"�(�q`�"�3
�E�oF/q�
3) %3 SS433 5�q�BHTBDqx�
 1012

∼ 1015 cm Y 1016
∼ 1018 cm � 2 7X&�[~FlqN[� SS433  q&�[x�
%35�X'Qe�~jIP%oq/%��o)68%3�7RSU&�[N[q'j��)�I?Y`�"��'�Q%��EHUqI?��
fP VLBI �7R�0=Fqi���UI?Y%3=_O�&q�B�E�� SS433/W50 p�
_
��,qm�OZ�5�6�
�'S6I?l&>5�2l�5�T�*I?:tqOZ�5�
%3ku�2"5������3pe�X'Q��$�~jIPq7F�oq/%�Æ*q)68%3(;85e` q��{[bU�qs\�=xYKQ�
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The New Progress on the Research of SS433

LI Jiang-tao

(Department of Astronomy, Nanjing University, Nanjing 210093, China)

Abstract: SS433 is a famous high energy source in our Galaxy, W50 is the supernova remnant

surrounding it. Since the establishment of the kinematical model of SS433 was suggested in 1970,

this system has drawn more and more attention. Multi-band observations have been carried out

and a lot of data has been obtained. But until now, there are still a lot of debates about the

essential nature and parameters of this system. For example, the nature of the compact star, the

type of the mass donor star, the acceleration and collimation of the jet are not quite certain.

In this article, recent progress on the research of SS433 is described. There are three main

periodic motions of SS433, the precession of the relativistic jet, the orbital motion of the binary

and the “nodding” of the accretion disk. In section 2.1, more precise parameters of kinematical

model from recent observations are given, also the thermal expanding and cooling model of the

jet is introduced, which is often used to explain the X-ray emission from the jet. The mass loss

process is a very important problem in the study of SS433 and other X-ray binaries. In section

2.2, different kinds of mass loss process are discussed in order to explain the mass loss of SS433.

The mass loss rate of stellar wind from the mass donor star may be higher than the mass loss

rate of the jet. Disk wind is a little more complicated since it may contain two components, wind

vertical to the disk and wind parallel to the disk. The outflow parallel to the disk plane could be

observed directly from the high resolution radio observation. From multi-band observations, one

can conclude the structure of the disk in different scales, this distorted structure may be related

to a lot of observational phenomena of SS433. Since the spatial resolution is limited, variability

at different time scales may be the only method to study the fine structure of the central region

of SS433. In section 2.3, the problem is discussed, as well as some hot spots like short time

scale variability, energy flow with velocity larger than the jet velocity and two kinds of eclipses

(secondary eclipse and additional eclipse). Finally, in section 2.4, the structure of the jet from

the recent multi-band observations is outlined.

Key words: astrophysics; SS433-W50; review; microquasar; supernova remnant


