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Fig.4 The positional data of stars kept in Datong Tongzhan
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Table 1 The Datong Tongzhan star catalogue and the results of identification
me R 54 NTEFE MR AENSY ERER TR R TREFIRE
JEE SNE B/ G /e 5/° (13784F)
No.l  HR¥F FLAWFE—E K12.70 293 62.01 61.12 ¢ Dra  3.46 0.09
RAX ik15.20  25.4 65.91 64.96 aUMa 1.95 0.07
R 7K15.30 31 60.31 59.44 8 UMa  2.35 0.2
KL #1170 335 57.81 56.98 ~v UMa  2.43 0.16
No.2  Jk3} T #18.10 30 61.31 60.43 5§ UMa  3.34 0.07
N ] #1160 314 59.91 59.05 eUMa 1.75 0.32
JTFH £0.50 33.4 57.91 57.08 ¢ UMa 225 1.15
Bt M7 38.1 53.21 52.45 n UMa 1.8 0.04
No.3 WE BEERILE £330 213 70
No.4  KFH=F NS #109 395 51.81 (51) 51.07 x UMa  3.86 0.14
Nos  WHE  HEERILE £330 203 71 (70)
No.6 R  FEEIHE 3204 23.3 68.01 67.03 o Dra  4.81 1.56
iR e 181 44.4 46.9 46.23 ¢ Her 3.75 0.22
ME_RE 4.1 39 52.3 51.55 ~ Dra 2.36 0.1
No.7 K% ME=A  JE165 37.9 53.4 52.63 8 Dra 295 0.22
kE—E 553.6 33.6 57.71 56.88 ¢ Dra 3.89 0.16
k=R 172 34.9 56.4 55.59 v2 Dra  4.94 0.08
PR R JT0 98.9 —17.59 —7.48 k Vir 4.33 0.25
Nos  ifi M—E JT1.5 102 —10.69 —10.54 AVir  4.56 0.14
B[y 7L0.9 945  —3.19 (3.13)  —3.14 ¢ Vir 4.19 0.22
—E 7U4.1 90.6 0.71 0.70 o Vir  4.94 —0.03
No.9 K 7C1.8 68.3 23.01 22.68 a Boo  0.11 —0.17
[ipe #16.4 70.4 20.91 20.61 7 Boo  4.59 0.02
No.10 £iHig AR #16.7 72.1 19.21 18.93 v Boo  4.16 0.03
RILE 8.3 69.5 21.81 21.50 n Boo 2.80 0.10
[Pz 7C8.2 72.2 19.11 18.84 7 Boo  4.50 0.36
No.11  Z$54#R R 2 JL8.2 74.5 16.81 16.57 ¢Boo  3.80 —-0.06
HALE 7.9 71.6 19.71 19.43 oBoo  4.77 0.29
Noi2 Wi [P 7.3.3 118.4 —27.09 —26.70 1 Hya 4.95 0.13
b2 Jt1.9 116.6 —25.29 —24.93 k Hya  4.94 0.15

15-6



63 % RS N CRGil ) B R FEHESZHINE 2NN E 52 B RN 2
=1 4
Table 1 Continued
o . N % FRIEWN Y T — AR
P o 18 & L5353 IRIB N HH W FE 4 AL s GINAR =
JEEE S B/ R G ARG/ §/° (13784E)
PUrg AR K0 104.9 —13.59 —13.39 a2 Lib  2.79 0.08
N [iip A2 156.9 98.4 —7.09 —6.99 B Lib 2.57 0.05
No.13 IKfE
HILE [K11.1 104.1 —12.79 —12.61 ~ Lib 4.07 0.06
RFEE 5.1 108.9 —17.59 —17.34 1 Lib 4.52 0.06
No.14 K3 RIL IK15.30 925 —1.19 (0.09) -1.17 i Ser 3.54 -0.19
No.15 #i#% A3 Je7.1 49.5 41.8 41.20 ~Boo  3.10 —0.08
No.16 PE%FE  PEFEI—A K3 114.5 —23.19 —22.86 o Lib 3.31 0.17
K2 £0.5 61.1 30.21 29.78 ¢ Boo 2.52 0.03
No.17 5] [lit] =z JL7.2 58.5 32.81 32.34 o Boo 4.55 0.21
gAY 716.4 57.6 33.71 33.23 p Boo 3.73 —0.02
B A K11.3  119.3 —27.99 —27.59 7 Lib 3.60 0.04
No.18 KiF
JEE [£10.8  117.6 —26.29 —25.91 v Lib 3.75 0.02
P dbE— A2 0 68.4 22.91 22.58 i Gem 291 0.01
[ 1.5 70.7 20.61 20.31 vGem  4.10 0.06
N Pi=F F4.2 74.5 16.81 16.57 ~ Gem  1.93 0.14
No.19 15
Uy E JF6.1 7.7 13.61 13.41 £ Gem  3.44 —0.07
HKeElt—2 35 65.5 25.81 25.44 e Gem  3.19 0.07
KA 7.3 68.7 22.61 22.29 36 Gem  5.28 —0.02
BEPU RS AR %0 71 20.31 20.02 # Cnc 5.45 —0.01
[iife] iz 520.1 68.5 22.81 22.48 1 Cnc 5.50 —0.11
No.20 W75 RILE #i0.1 67.5 23.81 23.47 v Cnc  4.67 0.06
KA #0.6 70.7 20.61 20.31 § Cnc 4.10 —0.05
RAETR R”1.6 69.2 22.11 21.79 M44 3.1 —0.23
PEREE R i) 85.9 5.41 5.33 o Hya  4.62 0.03
A M 85.8 5.51 5.43 n Hya  4.23 0.04
BMoA 2.2 83.3 8.01 7.89 pHya 435 0.08
N Je—A2 1.8 83.5 7.81 7.70 § Hya  4.15 0.01
No.21 Mg
=& 1.8 82.6 8.71 8.58 e Hya 3.50 —0.05
=8 13.9 83.1 8.21 8.09 ¢ Hya 3.28 0.06
B lL17=3 6.5 84 7.31 7.20 wHya  5.16 0.22
B iR 9.8 86.5 4.81 (4.31) 4.74 6 Hya  3.87 0.06
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Table 1 Continued
. N R4 ARTE NS LM . N TREiRZE
e o o 1 P 1353 FRIE A A A* E?)j AR g i?%r:
JEREE /R B /R EpiNal 8/° (13784E)
R 20 97.5 —6.19 —6.10 a Hya 2.14 0.01
PEREAE  Mil14 984 —7.09 —6.99 27 Hya 4.97 —0.06
A Mi11.5  101.1 —9.79 —9.65 26 Hya 4.93 0.17
No.22 27§ R £0.9 99.2 —7.89 —7.78  HIP 46768 6.28 0.02
RIL=2  Ho.1 91.6 —0.29 —0.29 71 Hya 4.70 0.10
KIEZE 208 89.9 1.41 1.39 72 Hya 4.59 0.04
HALE £2.6 89.8 1.51 1.49 ¢+ Hya 4.05 0.07
KE k3.2 76.2 15.11 14.89 a Leo 1.32 0.01
(ilk'y 7Kk3.1 78.3 13.01 12.82 31 Leo 4.51 0.12
No.23 ¥
e f 7Kk9.4 78.9 12.41 12.23 p Leo 3.80 0.19
H 2.5 78.6 12.71 12.53 o Leo 3.63 0.07
[T 7K0 103.8 —12.49 —12.31 vl Hya 4.27 0.27
g 29 103.2 —11.89 —11.72 x Hya 5.02 0.09
. R k3.4 106.9 —15.59 —15.37  HIP 49321 6.29 0.18
No.24 iK1
FRILE 7K4.6 100.9 —9.59 —9.45 A Hya 3.77 0.08
HIL=E K85 105.3 —13.99 —13.79 u Hya 3.96 0.05
KE ik11.6  105.1 —13.79 —13.59 o Hya 5.06 —0.13
No.25 K% 1.2 42.9 48.41 47.7 @ UMa 3.16 0.10
No.26  #fg  HPRpEE #o 106 —14.69 —14.48 a Crt 4.25 —0.56
] 20 105.6  —14.29 (13.69)  —14.08 v Crv 2.55 0.00
L. WuEE H1T 1106 —19.29 —19.01 e Cry 3.18 —0.15
No.27  ®7§
K2 246  111.6 —20.29 —20.00 B Crv 2.81 0.06
KRILE 235 104.5 —13.19 —13.00 5 Crv 2.94 —0.03
piel:! 24 104.2 —12.89 —12.70 Crv 4.39 —0.03
No.28 IAkE !
HE #16.6 1128 —21.49 —21.18 a Crv 4.10 —0.08
No.29 K¥ 20.6 110.1 —18.79 —18.52 ¢ Crv 5.17 —0.23

BT A b AR R SEAR I TR A 2 7
(L JR AR — B, #0502 Ui/ —SRIEHESR BLACEE
WHS EAMEB AR ERNINE & AT
EEMMEI (KRG L) BREEIIRZM &R

Gl 22, A SCHLR P (8 B 23 A D7 k08, R AR
I BRI S ACNT,, fEZFAT R R E
2 I 15 18] 58 [ 5 B e I AR ARTY (i AN TR
BN, RJa UBURERS AL, M 224

TRIRGH 7T R, FE RO H AR A R EEE. A0 A A28 TH R Bl T R, HATR R R, JokE Xt 45
RSN A ORI FETHE T, ARSCRIBR T EMBERZE R T 0.5 M FFR. RIEF. BAEIEA, BB I/ESBERI G I R4S R ok,
SACMEA T van Leeuwen FEFHE IEL MK A E K (2007), %% 0] LLNTERR 2R SC & MG E3RIL: http://cdsarc.u-strasbg.fr/viz-
bin/cat/I/311.
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RSB BENRRTEERGD, FEDS H AR
MME D, L3z, A5 2288, = D, — D e
WURZEBI ) A RIE LT, B2 AT DLd it 8 Bt
EZ# AL TR 6, = C +n(Tf — T,) cos a,
HpCE B, REHREWNEN RS WME; —
RARTZIA = n(T! —T,) cos aZR s 745 I FIAEAR
RYLiRZE, n = 0.5567° /A4, &5 % ZEMHKIHE
T, o NTERIRE. MREIAEN(T! — T,) NER,
BITE = Ty, ARSI A A T o S B Wl A AL A
AR 13804F R H L, AR ¥ 11340 14204F [A],
DA 45 [8] B B9 AR, I 1 5 & AR AR 4R 5% Tl
R HEUTU N R 2 b 22 5 SR B
R 4R 2 Bkl & 4k, B DRE R
iR %, RAREARE, RIEAR LR Z U
A H )l 22T B, RN AR R AR R I S B
MMER. BN, BRI FEARN13804F K&
2R P . R2AE SR AR B R ZE W b 45
S, Hodr R4S U I AR AR R AR S () 1378E 13774
P58 5 — M A 53 A0 388 0 0 A 58 4E AR R 1378 4E
4L A 2R, 25 BN BRI — IR R 5L INAZ N
F, WA MR sE 2K, R B EAN137T85 K
IR ZE bR e 22, O] B HE B 25 SR A e RN
At = QUL — 20,85 yr; 53415 1% K H K
R, B A FF13684E, WA IANN (K4
5 BRI T 1368 13994F 2 [H], A i 3%
AL 3.

KXW ERERE, (KFEL) BRHAR
Gt 2 2 °40.06°, B 241 WLIA 276 4 B 0 &R
GriR 2 N3.6', BEHLIR 2 N0.0868° (5.2), bRz N
0.1161° (6.97"). 4n ik i=kG B2 UL £E o [ 4% 4t A&
T AT DL L T A 1, TERARAR (i 1

BR) M (ABAER) |, BRITWZZM (R
Y BR, WIEABXFERIK. FAN, ASCAERT
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Table 2 Analysis of declinational errors of the
star catalogue of Datong Tongzhan from 1340 to
1420

A
1340 0.0601 —0.2156 1378.7282 0.1314
1350 0.0600 —0.1597 1378.6869 0.1246
1360 0.0599 —0.1037 1378.6276 0.1197
1370 0.0599 —0.0476 1378.5432 0.1168
1380 0.0600 0.0087 1378.4433 0.1161
1390 0.0602 0.0650 1378.3258 0.1176
1400 0.0605 0.1214 1378.1929 0.1213
1410 0.0609 0.1779 1378.0438 0.1269
1420 0.0613 0.2345 1377.8768 0.1341
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Fig.5 Fourier fitting curves of declinational errors from 1340 to 1420
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A Re-examination of the Star Observation in Early Ming
Dynasty Based on the Star Catalogue of Datong Tongzhan
—with Discussion on the Changes of Traditional Chinese
Constellations

CHU Long-fei  YANG Bo-shun

(Department of the History of Science and Scientific Archaeology, University of Science and Technology of China,
Hefei 230026)

AsstracTt Datong Tongzhan is a divination book compiled by the Imperial Board of Astronomy in early
Ming dynasty, which preserves some positional data of stars observed at that time. Based on this star
catalogue, a further research is carried out on star observation in early Ming dynasty. Firstly, through a
deep analysis, it is found that this book should be completed between the 4th and 23rd year of Yongle
reign. Then, with Hipparcos star catalogue (2007) as standard, Fourier analysis of the declinational error
of these stellar data is carried out, which suggests that these data should be observed in Hongwu reign,
and reach the highest level of accuracy before the end of Ming Dynasty. Besides, an investigation of the
condition of the Imperial Board of Astronomy in early Ming dynasty demonstrates that the improvement
of accuracy was mainly due to the betterment made by Guo Shoujing on observational instruments.
Finally, the study on this accurate star catalogue further reveals historical changes of the ancient Chinese
constellations.

Key words Datong Tongzhan, early Ming, star observation, star catalogue, ancient Chinese asterisms
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