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Table 1 Angular momentum of nebular disk

Planet m(g) R1(cm) R2(cm) Ac(g · cm2
· s−1) Apr(g · cm2

· s−1) ∆A(g · cm2
· s−1)

Mercury 3.332×1026 4.294×1012 7.2706×1012 9.3066×1045 9.04×1045 2.666×1044

Venus 4.870×1027 7.2706×1012 1.2821×1013 1.7952×1047 1.846×1047 -5.08×1045

Earth 5.976×1027 1.2821×1013 2.027×1013 2.8181×1047 2.662×1047 1.561×1046

Mars 6.421×1026 2.027×1013 2.5327×1013 3.5373×1046 3.516×1046 2.13×1044

Jupiter 1.900×1030 4.6526×1013 1.1669×1014 2.0232×1050 1.9284×1050 9.52×1048

Saturn 5.688×1029 1.1669×1014 2.3667×1014 8.836×1049 7.814×1049 1.022×1049

Uranus 8.742×1028 2.3667×1014 3.6607×1014 1.7584×1049 1.704×1049 5.44×1047

Neptune 1.029×1029 3.6607×1014 5.9735×1014 2.6205×1049 2.514×1049 1.065×1048Z* 1 7rsb	C>&�NQ
?�|,	��i0�|?
��5r��O.
Ac �`x3rrD?��?r��O. Apr. ~>v:T��%Æ�X�Imk,r?
�5 “h� vP5r��OQ”[4]. /�>&� :Z�I1
r�Z /sb	C>&�hKBED?��?r?
�0�|r��O.�(1P (15`).  bH>Zl�hK~B?
��O1P�;GA=L(U1Q�$pL�BE1Q?
��hi�?
�I�^BEr�uJ_5)rpq�E�Ler~B?
BE?
�vN:���b:Iv “P5r��O”;��Im"�4��vP5r;GA=L��1iX,?
�5BE?
��Wb:I “��O1P” ;��Im"�4��gvsf`;GA=L�?
�5X1,>�g(C~B?
��5�5,Ler`�1b^�u7	
�	4Im4�r?
�5*1,u4?
�5Le��b�� (�) ,>r?
�5a1iBE?
�� ^BEr?
�TxZb:���tX1}�m[(~B?
BEr?
�rhTx� (�) ,>r?
�5�



5 
 O+"�o℄*��PX^D`tU� 3871rhTxX,>r?
�5�1_& IbM,<�j-�1okm[(rBEEGND?rBE�D�/��h%?kQ?
�BEr">EG� ÆD?BE�D�kQ �d��
3 ��
�_h�pA~IH?
Zr$�
xD?BE�Dr&�a1b^�v$%Æ-BE~D?�v$%Æ?Jn��av$%Æ-BEav�uu�H-BE~D?:~r$%Æ�~B?
vN/m[5O`�KB`9� 105 AU,T7LeBE?
��?
��81���BEa�Æ��Æb:���`4����G	RÆ 1 ∼ 30 �q?5O`r “�v~D?”; ~D?ÆW℄ED?�
~D?(QN�`O�5�r+IZ?zD?7N� 99% i,r�,�5BED?�
X$h=8`g�H?Jn�&�r$%Æ�~B?
KE�Le�&$�BE?
��?
�7h|8r.K5�r “7k” B��BE “A;”. “A;” ��ÆT�.K��0.K��E?J� “?Jn�BED?”[1]. >/?vKDi>�6{p:�/m[(L�xv*k,�vL��5� �gI?JGjr	C�^[
H?Jn�BED?r:~vH�gD?�9� D?k3
m[�VrpL�
` 10�i,�D?kpL^1krz�11wZsF-�$k?JN�5� b~h�rZ$�?r::h)>�-BEavr&�S�t�AWPy�LPy=�=\tL� 1796z=�=\tLir?
Z�%Æ~B?
KE-n���Le�tx��OPW�hIm	"�4�?
�5r;GA=Ly7=4�rpL3(U;�%�"�4��AL?
av�dI?
1
��Le�?
Im"�4�3w8Eb��r?
a�?
aÆBED?(��Z>$h�/�(Cm[("I�=�=\%Ær�DBEr_�pA�m[(��O�4fkm[,��m[h�zrE�a1PiA�5Zjr*k,�AL>� A=�=\?
Z1);��kQ 19 Gxo 20 GxK� bC_���$h���=�=\?
Z�G�,ÆE;`Ts�qk�.\r4����=�=\?
Z;tv��|� 1973z��`HSr�^|\/Fs�7�Y
YC_;<*[=KPZ�BEQ “/d=�=\C_”. g�^|\ÆQZlm[(��O�E����7�Y
YTs� bC_&1wÆ$hh�R���:Gx�:zd��Aav$1~j-BEavr:~�ih%Æ�~B?
 “h� vP5r��OBEb/?
�”, -BEavu_~ “1wEJ”[5]. ihtL	?
rhIZb%B�X,?
�5-k'/?
�rBE� “&1Lv=f~n>Aq�5Xb#�{b#”[6] BEa�� F��hrsbe_Q b�u� “-BEav”r_~&_hv 200 �z��h4�-BEavr_~�|E��OPWsb��h%?kQm[(BEr">EG�E�r~B?
�tx��O1P�~;?
Le��b;z`�1u�u7	
��7=4�?
BEm[�	4Im4�?
�5n*1,u4?
�5Le��b���BE?
��dZ�



388 y � Q � 52 "tx�+�m[&�z`�S`�hi�m[&��O-?
�5L��~B?
b�Æ��?
�ym[R`�%�tx?
�K4vpL�&EQb/#'E�r`a�`atx��O1P�&5m[Le��b�txu7	
���5�5,Æ
T�����TE 3 /Ra [7], 0Ratx��O1P���5�5,Æ
T�����TED?a (1I/D?=a), 0D?a1watL�+ahRE�D?aBED?��?�tx`a�TERa�hiZ>BErD?�E 3 R (?). �h�?
�r :�TEGDÆqD�T [7]. �RayRa,{�io?
�u	"���,/4�?
�5 (a), Z>BEQ9D?
�-��9D?io-e0
 (�<X?) u�?JI�?
auBEr�S`r?JEÆD?k�D?k$kau?JN�5�BED?��?���O1Pr~B?
��BE?
��?
a��1f�=�=\u$h}kr��O1Prtuh;"�~;��~B?
ImPkyIBE?
a
IBE?
�r?	�
tXaqkQ�b�
4 �$�Æ
.}v��kj\
m�m[(xv5O�5Æ$�3v?\�p7{ (4) `�N89�Zm[('v (p`a�
) >&�7{ (4) 5O`�(q?��?�N85O9�(?zD?�-e0
u�Z?zD? (pRa�
) >&aI�7{ (4) 5O`�(
?�z��N85O9�(X?�g?�9D?
aI ^�7{ (4) 9D?5O`�(66?�46?u�N89D?5O9�Z 4 /`r�?(�>&aI ^	q�(�7{ (4) 5O`�(VH℄�?�N8�?5O9���(�7{ (4) �?5O`�(��Z�N8�?5O9�x�(�7{ (4) �?5O`�(x��1x�℄�N8�?5O9�G�(�7{ (4) �?5O`�(G���G�bNG���N8�?5O9�D?=a7aI ^�(�?=a�Æ A � B � C � D � F 5 /av�7{ B a5O`�N8 C aN
A a5OY,� D aN F a5O2Y,��hZz?�SZm6�er�?=a��,>&��? B a�4�i�?"�2rG�a1i&L� B a7{ (4) i�`�N8i�9 (}� 1). q?=aaI ^��BaN8vYa�x�?=a7 “�Ba�N8℄�I 10 ∼ 20 3Fr �&Sr�5;”[8] , uu�b(SH>ZlQbz?\	av�57��p?
a�5�K4pLTs,�5?
a74raB>4n��j~�v�57�?^�aI>v℄�r2:?\ [9].av�57��I�hrb/<r�/�j/PzZlQm[(xv5O�5Æ$�3rH>�
5 �e� – [ad,

1766 zpA�C�9t�\/LD?Am[r!Av?\� 1772 z�Vx�ll?.q
Xzi_V-MR�nX /?\�DÆt�\ – .q���v;Ya�DÆ



5 
 O+"�o℄*��PX^D`tU� 389

“D?!A�\”. s3D*EpÆ
an = 0.4 + 0.3 × 2n ,,D7e�Æ AU, n *ED?r#M�X?� −∞, 
?� 0, z�� 1, g?� 2, dY�,��1/$
X3D�DQT��v:$�*E?�`_r���v:$�3D�sk�?(�7��-�DQ�d��h%Æt�\ – .q���G�,ÆEb�rklTs�\A$h~L��/9D?�EÆ$huk4�D?!Arb:�^���g

n = −∞, 0, 1, 2, 3, 4 · · ·Ib:$Ær[R�gvam�Crd��ÆZ� n = 3 ;℄�r1Ib.D?��IE�,�.9D?�G�?�W�?1#R /��� 10 /W.<1�v 1/3 1Zl�u�nXj1wDT���r+I/���/Q,�.<�?��71/�?yD?r!Ay /3D?\3<T��$h1r'�x�'�_vU<�6�T�D?��?!A�\�O-_*[?
�rBEEG�?
�I��,>r�1IX,>r��Y_*[?
arBEr$	qD�T�av�57�u� ^T�,��6wO5( ���

� 1 {��T�0t��
Fig. 1 Photograph taken from spaceship

6 �$�gh��.~
y)m[(7v:�?IyDr�E�v:$>%ÆyD�?I%h>r�iI�Gr�/�w�/QT�yD�?�q?v 63 .�?��7v 47 .IyD�?��?v 60 .�?��7v 29 .IyD�?�x�?v 27 .�?��7v 8 .IyD�?�G�?v 13 .�?��7v 4 .IyD�?�G�bIG�?S`r�?�jIyDr���+G�?a ���yD�?�3�
a �>�v:YD�?NyD�?
I3{℄�r�i, :H>eVs%hi�G>�JI �;tr�s��5�5Y>�JI �RCr��ADnz5PyE℄=%Æ� “�b/BNYr	
pÆb/97�5NYr1



390 y � Q � 52 "w��7SY7`N�r	
�v;L/�5NYr9N�s^���7r�5�Ntj℄�Ie�rN�k��b�z~,�jh,{r
J�b�I#RK!')�r”. �h%ÆE℄=r /}�I( r�gigvZl ^ “b/�5NY”I(Q=8r�Z?
a:~L���1i�L b97��5�5Yr>��pL$k1i���av7r?JN�5=E>yD?k	Ri�H�D?k<
E��Z	8�Pav=E>r?JN�5
#D?kIY5NE�Zu8�Pav=E>r?JN�5
#D?kIy5NE�v;�YyNEr?JN�5}kbÆ;�8�G���Ox8�,b��GZgv,br?JN�5�IYD
IyD�&?JN�5r5O �5O`rb�#�YD
IyD�� F�h�LQ��5�5Yr>��Z/�m[(�?�3H:>&�yD�?s��5�5Y>�J �RC�
7 u'm[(Æ�NW℄C_�Ib/T;_rC_G`3u���|E��OPWsbtL<r&��SZ�B_&�T(,)<	

(1)~B?
BE?
�rB_~n�1InÆ~B?
KE;GA=Lux~B?

�$pL��ImPX,?
�5BEr��Itx~B?
��O1P�~;~B?
Le��b;�5�5`�1u�u7	
�7=4�?
BEm[�	4Im4�?
�5*1,u4?
�5Le��b���BE?
��
(2) tx?
���O1P�Le��b;�u7	
���5�5,
T���BE?
a�?
aBEr$IqD�T�av�57��
(3) D?I?
aBEr�?JI�?
a7=8r�S`r?JEÆD?k�D?k$kau?JN�5�BED?��?�
(4)~B?
℄�I��5�5Yrn_���5�5Yn_>KD?ku8av�Y��5�5Y�GZrY5�#xjhr5O �5O`rb�#��5YIYD
IyD� ℄ x � �

[1] \9��K�)�FA0Q����0QM�2� 2008: 32

[2] O+"�yw!DQ�� 1983, 3: 40

[3] b�*�o℄*X^Q (.9). .H�.H0QrUM�2� 1979: 405

[4] b�*�y�Q�� 1976, 17: 165

[5] b�*�\9��9B0Q� 1980, 23: 254

[6] b�*�CoI�y�Q�� 1976, 17: 93

[7] O+"�yw!DQ�� 1984, 4: 133

[8] CoI�YIm��0.�w�9B0Q� 1978, 21: 325

[9] O+"�yw!DQ�� 1988, 8: 68



5 
 O+"�o℄*��PX^D`tU� 391

A Research on the Origin and Evolutionary Theory of
the Solar System

XUE Shan-fu
(Department of Earth Science, College of Science, Zhejiang University, Hangzhou 310007)

ABSTRACT Based on the calculation of the conservation of angular momentum, it is proved

that the angular momentum of the primordial clouds is insufficient. The rotational inertial

centrifugal force of nebula is not large enough to resist the contraction in the inner parts

of nebula. Thus, the nebular disk can not be formed in the equator of nebula. Meanwhile,

the nebular contractive speed in the radial direction is quicker in the inner than that in

the outer. As a result, the center of the nebula forms the sun, and the exterior nebular

material forms the nebular disk because it fails to catch up with the inward contraction of

the nebular material in the inner parts. The fission and drop-out of the nebular disk lead

to the formation of the nebular ring, and the nebular ring forms the planet and its satellite.

On the basis of our analysis, the principal characteristics of the solar system are interpreted.

Key words solar system: formation and evolution


