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51%. 'z�(&:�:T�X\s�Q m���G,TÆ;*�f4 95 ���lFJFA, 56% � 44%. 12 �jj|lFJ^`�&�1 50%. 11 ��j|lFJFA,
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300 � 7 � - 53 �}�S
2S�s���8. 15 �'%)7[r
P�l� (H= 3). �e* 110 �!iS�)
P�;Dao
oÆ= 1 ∼ 3 �� “ry” ��QV�8u
o��'%}W
r;;DHJÆ “l�y”��wP�
l�;;DHJÆ&&�S;+) (kWP�), $e�);+SÆ “`y”��w;D
rHJ�l��HJÆ=�n.�E2^~ ��~^��w�^Æ8 �?	�[7�&�[7mr�=4[7Nr�{G[7ir��!��EYDH;T��%1l�EJ�sÆ"��5y;D��*7CQTS�R3�\�Z
��Æ(
f� “y�rKS”,MwoiW[ro79$9
�P���%��3�o7H�$P�
N
����R3�Æ-
=J�3�
e��[�S
;DMk��MyE�j05*= 1∼3 �S�)
k�;yE_l.�\x)<�Æ`~!i����+ 779.93 d, ~�"o 0.52◦ , �V�"	!i������=9+ 8 d �ho(+ 57.929 d, ~&+ 17.3135◦ , ~�"o&+ 0.299◦�^~�VY� 110 �!iS�)�;D
D>8u^~Yy;2S�05�!iWP��M “S” �M “HS” 
\Y��+"o& 0.29◦ . 0!i379
$�Po��"o&�*v`7$�7 0.29◦+S (���9�9S�W�v��P�l�). "o&}7 0.29◦+)Æ�xMf�WS
;D�_��x�!i}SrXk��W;D
�D:)f"o&�*v`7$�7 0.29◦0k��}7 0.29◦+yEÆ.W)
;D�k�Z8�"o&`7$�7 0.29◦+yE�}7 0.29◦+k�Æ��;D�
Up"�H��oiXbH*��WyEs1Æ6 1 65 {�Kk_s|NA�
Table 1 The statistical analysis of 65 records about Mars’ stay at twenty-eight lunar

mansionsUtY =F_ m�_  G3 {G_  G3 t{ n�{ a{gt 18 7 39% 11 61% 4 1 6�' 8 2 25% 6 75% 0 6 0#t 5 3 60% 2 40% 0 1 1nt 4 2 50% 2 50% 0 2 0|H 4 3 75% 1 25% 0 1 0st 4 2 50% 2 50% 1 0 1>5 3 1 33% 2 67% 1 0 1
� 3 3 100% 0 0 0 0 0�� 13 t 16 9 56% 7 44% 3 3 1�: 65 32 49% 33 51% 9 14 10
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Table 2 The statistical analysis of 95 records about Mars’ stay at twenty-eight lunar

mansionsR!n� =F_ m�_  G3 {G_  G3 t{ n�{ a{U 65 32 49% 33 51% 9 14 10Y 11 5 45% 6 55% 0 6 0;�;U 17 14 82% 3 18% 0 3 0w� 2 2 100% 0 0 0 0 0�: 95 53 56% 42 44% 9 23 106 3 15 {�Kf�_s<|NA�
Table 3 The statistical analysis of 15 records about Mars’ movement into

twenty-eight lunar mansionsR!n� =F_ m�_  G3 {G_  G3 t{ n�{ a{ Vq{* 15 11 73% 4 27% 1 2 0 1

3 r�U���U=}OB�RF�E;��lY	O� “.i-���r�v f3B;1�R'
"Æii��B1����.�`�>Æ?i��M+�o�3
�X��R'}���3i>��|$V�:
�X�-#Æ?iU}��L�}�U`�L�`” [5]. }�"��5yn.;D}-?i7�<�S�)�H�P�l� ��;T.x,?i�$�{
P�Æ1i��.i��ii��?i��3;DÆf!}f
�Mwoi�{7[r�ECV��5��3"i�k4s�
�Æ071i��.i�;D2S,�j05`*"��5y;T
 12 �ii�{� 11 �?i�{E�aoEJ�sÆ�8EJYyH= 4 ∼ 6.= 4 ∼ 5 ���3 “*” 
�_�Q�j�
;DYyÆ� “#” 
�_�w?iEl$EH
;DÆ=� “:” =JQ�;D�R3fUoi{�7`\ir$"�H*:4_l�Æ^~Æ=�S��;D_l�}��`,Æoifk3��{&M�}fk;�`fksT��3+ ◦ . = 6 �;D^�k�^�yE^�w�^Æ= 4 ∼ 6 ��ii{�?i{k�;yE
x)<��05�ii{�?i{
{&\Y�+ 35◦ . {Q${&`7 35◦+k��}7$�7 35◦+yEÆ� 0M� (1) h����E+ 12 u�~�Su 30◦ . (2) 28 r�mrY| 30◦ . (3) E0;Dii$?i{7[r��3
M{7[�\r�3
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Table 4 The statistical analysis of 12 records about four-planet conjunctionsy� FI=F [5] #� qk gl (◦) }' (◦) tY gl (◦) �
gl (◦) [M

1 e+ABk�N)'� 312-09-17 �k 277.2 60.6 o� 281.1 175.2 G{k�ik���} ^k 216.6 w� 300.3ottE
|�
��
2 �A?wk?N���� 394-11-25 
k 221.6 15.6 "� 202.9 242.5 mk�)'�^k�8" ^k 206.0 B� 217.5

3 �I/k2Nu~)'� 407-03-17 ^k 33.3 45.1 �� 353.8 357.5 G�k����^k}8 
k 348.2 C� 7.4�C
x�k��
3* �I/k2Nu~)'� 407-02-22 ^k 17.6 24.8 �� 353.8 336.5 m�k����^k}8 
k 352.8 C� 7.4�C
x�k��
4 �Iwk/N�^{k� 413-05-13 #k 105.2 27.6 n� 71.9 50.4 m)'��k���}8 �k 77.6 s� 104.8�n
x{k�
5 X%��Ak?NC" 531-11-12 ^k 278.8 177.5 32 64.2 229.5 G^�#�{��}8 �k 96.3 n� 74.93M
;W~�
5* X%��Ak?NC" 531-05-26 ^k 85.1 26.8 32 64.0 63.8 m^�#�{��}8 #k 58.3 n� 74.73M
;W~�
6 >��k/NCC{k� ;CC ; ; ; ; ; ; G���Yw
)'x/*t�kk}��
7 }�2UkN�"{k� 757-05-17 ^k 104.3 23.1 n� 77.0 57.1 m)'����^k}8 
k 81.2 s� 109.92R
x{k��
8 A	?kBNd1{k) 815-08-10 ^k 128.4 40.4 n� 79.7 143.1 G'����^k�8�n� ^k 88.0 s� 110.7

8* A	?kBNd1{k) 815-07-26 
k 112.1 27.1 n� 79.7 128.6 m'����^k�8�n� ^k 85.0 s� 110.7

9 r�AkBND^�k� 1126-07-13 #k 168.1 15.2 ; ; 118.4 m)'����{k}� ^k 152.9

10 $�}�AkmNC^ 1321-02-27 �k 16.6 12.8 �� 5.4 348.0 m^k����)'��k 
k 3.8 C� 19.4}8�t�
11 �ekk?N�8{k� 1460-11-12 ^k 223.1 58.8 "� 215.6 237.3 G)'�^k���}8"� #k 164.3 B� 232.9

12 Ark?/kkNb� 1564-06-07 ^k 130.1 5.9 �� 124.8 85.7 m{k��k�)'��� �k 124.2 k� 136.9}8��
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Table 5 The statistical analysis of 11 records about five-planet conjunctionsy� FI=F [5] #� qk gl (◦) }' (◦) tY gl (◦) �
gl (◦) [M

1 �Ak?NAk}8�n
 -206-11-14 ; ; ; ; ; ; Gx{k�� ∼12-13

1* �Ak?NAk}8�n
 -204-05-29 ^k 110.8 23.4 n� 62.8 61.5 mx{k�� 
k 87.4 s� 95.6

2 �+wU�NAk}8 750-10-04 ^k 249.0 34.5 /� 232.4 193.0 m/*
)'T}/6T�� 
k 214.5 #� 261.9

3# ~$/k�N�8h 768-08-17 ^k 135.6 33.7 ; ; 150.0 mAkGm��� ^k 101.9

4 ��Ak/NAk( 967-04-14 
k 10.9 19.0 �� 0.8 26.8 m+�}8�Ctv� #k 351.9 C� 14.7

5 p�kk�NAk� 1007-08-16 
k 159.4 21.9 �� 116.2 150.2 m}2#/g�
�BM� #k 137.5 �� 153.0

6 sI?/k,�N 1186-08-29 
k 186.8 22.6 ; ; 163.7 mDCAkVM� ^k 164.2

7 sI?/k�N�~ 1186-09-15 #k 188.3 7.1 +� 173.6 179.0 mh�.}8+� ^k 181.2 R� 190.7

8# ��m~/k?�N 1226-12-12 #k 321.4 32.4 ; ; 267.7 mu2AkGJ8Md� 
k 289.0

9# �>?�k2N�n 1385-03-24 �k 84.2 56.4 ; ; 11.1 GAkGJ� 
k 27.8

10 Ar/kmN�C 1524-02-20 ^k 354.4 10.6 O� 340.3 342.2 mAk}8&O� �k 343.8 8� 357.2

11 �
kk�ND" 1624-08-27 ^k 161.7 15.0 b� 144.3 156.4 mAk}8b� �k 146.7 �� 161.5
�k�Æ “-” ?KdAÆ6 6 p
IS��
IS��4\<|NA�
Table 6 The right and wrong proportions of four-planet conjunctions and

five-planet conjunctionskk�} Ak�}=F_ m�_  G3 {G_  G3 =F_ m�_  G3 {G_  G3
12 6 50% 6 50% 11 9 82% 2 18%

4 oh[����?=Ow�V�"	.h"s}
�!o7 1281 j�=of 400 yr, M�vh"�G,�D�X
"4��V�"	\�Dn"��,
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�5^~�+"4�J
iH�K�G,;"�3k
�%�+%��%�"%��%��5^~�+�J?i
��Æ,�V�"	J?i>4*�!o
��D;D
oiP�ao8u�EN�8uYy;;Dao2S�MQdE0;D�yED 
��>4s�Æ05,V�"48u. 7 �W�!o
��D
oiP�;D (H= 7). f 7 �;D��



304 � 7 � - 53 ��� 1 �'%S�� 1 �'%S,� 1 �'%S�&� 1 �'%Sf� 2 �'%S"�
1 �ii{7!Æ;D�D, “M” =J
�_�&&�	ij1M'%S"�8u 2 u
(Mi 1 u�MZ 1 u�j=�lV,o�3,\Yy). 1 �ii{ (8u 4 u�Si 1u�j=�lV 4 o�3 4 \Yy). &&= 7 � 1 ��rHAjiMCB'%S�Æw
1179 j 5 M 26 " (�"iM>�"�0iMCB) !iW�r 1.01◦ , o7O9���"o&+ 0, 8uYy;;TZJÆ6 7 �ngY
Nv

�>QE
Table 7 The results of five-planet movement computed with Shou − shi CalendardA#� �$N# kY tY t' (◦ ) R!n� #q' (◦ ) FI=U [5] [{

1179-05-26 kN?� #k 	t 1.01 P; 0 sIBkkNDC)'U	 [K
1217-12-17 ?�N?� #k -t 3.88 P; 0 A�?k?�NdP)' [K;U-t
1397-01-18 ?2N?w #k �t 14.29 `; 0 �> wk?2NuP [K)'U�'C�2�t�
1398-11-09 ?Nk� #k �t 9.44 eq 0.55 �>/?�k?N)'Ug IK
1398-12-08 ?N/? #k +t 4.42 eq 0.49 �>/?�k?N)'Ug IK
1449-07-20 �Nk� #k �t 1.27 eq 0.66 m�?kk�N5Ph IK)';U#
1624-03-19 2Nk� #k 2t 7.89 eq 0.67 �
kk2N)'U# IK
1624-04-17 2N/? #k 6t 0.31 eq 0.66 �
kk2N)'U# IK
1460-11-12 ?N/? #k �t 1.68 eq 0.49 �ekk?N�8{k IK)'^k��}8"t
1460-11-12 ?N/? ^k "t 6.91 eq 0.21 �ekk?N�8{k [K)'^k��}8"t
1460-11-12 ?N/? ^k "t 1.47 iq 0.30 �ekk?N�8{k [K)'^k��}8"t
1460-11-12 ?N/? 
k "t 0.82 eq 0.98 �ekk?N�8{k [K)'^k��}8"t
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yEI�M2SW
Æ 65�'%S1r� (= 1), yEIW| 51%. ��Sf�S�&y
�,�E�M 61% � 75%. �uMSm�Sr��+ 50%. Vu+S"�S{G�E�M 40%� 25%. * 3 ��R ('� 3 �) ;DZ�HLÆ&y�S
:)�}�9�9S�W�v�� 95 �P�l�� (H= 2), yEI!�2SW�_ 44%. V�ii{�?i{
;D�� (= 6). 12 �ii{kE℄_�%�0yEIW| 50%. 11 �?i{3,�H* (���?iEH), yEI2S��`3 18%.h��^;D+CQ3&t,
yE�3
~e�yEIW
�^;D�&&'%Sf�?i�{ (05EJYy�?i�{yEIEHW) ;D�
yED �qY7�gMh� n�$_i�u��.-[
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��D 5MHMh�`~h�"4N?�$��YyP);D.U<
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;D� (= 7), 7MV��58uYy;;D�~
 (0k�), �V�"	�JYy�M;;DZJ
 (&� 1 ∼ 3 �), 8s�8Æ*7�dij>M�7zi'%℄i��{7!r (1460 j 11 M 12 ") 
ii{�V��58uYyM{& 58.8◦ , !i��!rI�[7yE;D��V�"	
�JYy�M&t�℄i�℄i�biW!r�.!iW�r���!r3*�Q�� 3 rs[Æ&tf��"��5y�;D�^
yE���D �H�gM?�$8�YyP)[

Æ0G3��u�MZ�5
Æ05 +;D�
yE��3�R3\D �
(i) "�;DoiP�
;D"�H��Æ3
,"�3
,M�:|3
,7$j;DÆ (1) ,j;DÆ&&a=M�Aj'%S9r (
�
 136 j 11 M 9 "|
�


135j 10M 28").
�
 136j 12M 30"!ifk 146.9◦ , o7d9���r� 96.6◦ ,�&f�℄� 146.4◦ . 
�
 135 j 3 M 19 "�!i 127.2◦o7h9���&XB�
128.4◦ , r� 96.6◦ . f�jhn'%k|d9�h9,\S
P����0Sr�.MS�&Æ (2) ,7;DÆ&&�>1jq'%Sf (
�
 195 j 2 M 8 "| 5 M 11 ") ,Qj 3 M 3 "!id9��fk 201.3◦ , !� 193.7◦ , A� 208.3◦ , f� 213.6◦ , U�S
M!�.HMfÆV&y�1jq'%Sf (
�
 7 j 2 M 8 "| 5 M 10 "), f�j 2 M 8 "!ifk 177.7◦ , o7ho�� (2 M 1 "d9), "o 0.08◦ , Q℄. 177.4◦ ,f� 216.2◦ , 0SQHSfÆD>3MM~1jq'%Sf (
�
 5 j 2 M 9 "| 5 M
10 "), Qj 3 M 21 "!ifk 217.7◦Wd9��f1M 218◦ , 0SfÆ (3) ,M;DÆ&&��h/>�j?M'%Sf (1638j 6 M 12"| 7 M 10") E;+h/>?j?M'%Sf (1642 j 5 M 28 "| 6 M 26 ") �Æ05�8
 110 �'%S (�9S�W�) )1r;D���� 2 �,j;D'%S$)[r� 6 �,j�7&;D'%S$)[r� 31 �,j�M;DS$)[r� 71 �,jM" 3 �p;D'%S$)[rÆf
jM"H�
oiP�;D�5R3�ÆmP�D����E�;�}"ELK*QW���WX�
>p�	;��
$��S$)
j��j��7W�MH�Up"��rXXyÆ

(ii) ;D'%S[r
�DX&R3��
<��R3℄"�"4�J?i����=p�
aQ�ZÆ3
�S
�DX&;+3>�:|�:�Æ&&�	�*>.T?M'%Sf?>:" (
� 754 j), X�1jvM'%S� , A�:b� (822 j),�	.jiM'%S"�:" (1623 j), h/>�j�q|S'%S.�:" (1638 j)��hnf3�W_�
�D(f�D3S�r
�D���fR3y��ezS
�DH�3&tsXÆ,9sDho(~�L 60 d, V�"��9+ 8 d, ho(+ 58 d. f��:��D>3IIY|gk9 (S) 
�D:)�3��!iwd9�h9
$9�D'�Wf�&yezmSfQX�D�0GM%�����H�
2SUU
kWP��f��=
�DTl���gM;D�ly
D s�Æ
(iii) '%P�l�
;D��H�ÆS�9�9S�W�:|ho)�)�f4R3��
<��5tK,�E,�M[
ly
��D s�ÆGgk
S�)U< _�



306 � 7 � - 53 �S;+)�);+SÆ&& 95 �S (�9S�W�) 
;D3 42 �yE�.W 42 �yE�3%^�3Ml�;y (H= 2). &&doH�jvM�0�'%SfÆD>3M+�M (B7g) �0 (
� 306 j 10 M 5 "), f��!ifk 217.1◦ , f� 220.5◦ , !io7�qdo��a)frÆ0�)E;+S
P�l�Æ�3�a}0H1j��'%SAsg0 (
�
 72 j 1 M 29 "|
�
 71 j 1 M 19 "). 
�
 71 j 9 M 4"�!i 212.6◦ , Ag0 212.7◦ . �"o 0.69◦)trÆf!HMS�!�M)�.�MS��a)Ag0ÆW[r
;D��3�l
K;Æ&&���iAjCt'%W9r�Æ 119 j 8 M 19 "!i 101.9◦ , r� 100.4◦ , �"o 0.68◦)rrÆf!
W9r�D>3xM)9rÆ
.[�}�AjiM�O'%W
" (534 j 5 M 13 "). f�!ifk 269.7◦ , "rM? 269◦ , !i 5 M 14 "d9� 5 M 13 "�!i"o 0.03◦ , !�o7S (9) 
��Æf!
W
"xMS
"Æ,�;D$MG,'%W[rÆ�D>3!i
P���!�H��x)kE��xlV,�YyÆ)
l�;y
�3Æ&&��dU��m.jkM�'%ho)�& (325 j 1 M 31 "| 2 M 28 "). _K�+B1�"e-sÆ+�M��1ÆQj 1 M 26 "!ifk 175.77◦�d9� 1 M 31 "ho� 175.64◦ , �uZ 172.8◦ , !i"o& 0.06◦ , !�[7S
��Æ.E0;D
)
l�Æ&t��Æ= 3 
 4 �yE��3 2 �Ml�y�0�S;+)Æf�P�l�
E;�%;��fWE0yE;D�_��_3
}2&Æ
(iv)ii{�?i{;D�R3�Z��
;D<�Æ3
f�7[r�3
f{7[r�3
{7[�\r�3
{7[,\r�3
`0xHf{7CQr�xfliiiX�&&�oE · �5y	K�q��jAMC℄��i�'%����zi{ (1126j

7 M 13 "). �}fk!i 168.1◦ , �`fk℄i 152.9◦ , {&+ 15.2◦ , ��fk 118.4◦ ,M��OHL>
ii{�E0;D{7
rÆW?i{;D��H`3{7,r�.�3{7 3 \r
;TÆ&&o
ij�M?i�{1!.f����L (1007 j 8 M
16 "| 9 M 13 "). 1!xM?�i�a 3 \r�{&+ 21.9◦ , :|Nf����L�;DR��U�M��k�;D�H= 5. 8 �?i{5;?iEH$El� _W��Æ&&	}".j�M�7g?iEl�> (768 j 8 M 17 "). �}fk℄i 135.6◦ ,�`fk℄i 101.9◦ , {&+ 33.7◦ , ��fk 150◦ . H`_H�>�.�[7?i{:)ÆV&���k}.j>�Mt1?iEH7L
 (1226 j 12 M 12 "). �}fk!i 321.4◦ , �`fkbi 289◦ , {&+ 32.4◦ , ��fk 267.7◦ . �DOHL
>Æ���M[7?i�{Æ�M�3
EHxHM{��&&Æ=>�j1M�m?iEH (1385j 3 M 24 "). {&+ 56.5◦ , f�?iEH;D��DMEH�.HW?i�{s1Ænts �ii{l��3�MH;y
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A Study on Mars’s Stay at Twenty-eight Lunar
Mansions, Four-planet Conjunctions and Five-planet

Conjunctions during Past Dynasties of China

ZHANG Jian
(Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)

ABSTRACT There are a lot of records about planets’ motions during past dynasties of

China in Tian Wen Zhi. The Mars’s stay at twenty-eight lunar mansions, four-planet con-

junctions and five-planet conjunctions are studied in this paper with the calculational meth-

ods of modern astronomy and Shou-shi Calendar. The results show that there are a lot of

mistakes in these records. The proportion of mistakes is 51% in 65 records of Mars’s stay

at twenty-eight lunar mansions, 50% in 12 records of four-planet conjunctions, and 18% in

11 records of five-planet conjunctions. The main causes of mistakes are also discussed in

this paper and they are as follows: (1) There is no unified format of date for the Mars’

stay at twenty-eight lunar mansions; (2) There is no unified format of the time duration for

the Mars’ stay at twenty-eight mansions; (3) There are mistakes in the recorded patterns of

Mars’ motions; (4) There are also mistakes in the records of four-planet conjunctions and

five-planet conjunctions; (5) Mistakes were made in editing and publishing.

Key words celestial mechanics, astrometry, history and philosophy of astronomy, planets

and satellites


