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L.

Overview of the ancient Chinese
star charts




1. Overview of Dating Methods for
Ancient Star chart




Date of T¥F>KCB1 (Kitora Astronomical Map)
is not yet confirmed

An astronomical map drawn on the Kitora
Tumulus. Discovered in 1998 and excavated in
2004. More than 350 stars in 74 constellations
are depicted, centering on the North Pole.

Kitora Astronomical Map Dating by M. Soma(2015)

o AP

Date: AD300x90 years
Place: Latitude 33.9 £+ 0.7°

Dating by T. Nkamura(2015)
Date: BC80=xaprox. 40 years
Place: There is no necessity to
regard the latitude calculated
from the internal and external
circle as the latitude of the star
observation site.
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There was no dating method for the ancient Chinese
star charts
® TR&NXAB 2B is a star chart carved in

stone that was created in the 4th year of King Taejo
and the 28th year of Hongmu (1395) of Yi Dynasty
Korea (1392-1897).

® According to the inscription, the original star map is
believed to be from the Goguryeo period (668
AD).=As a result, it was thought to be the original
map of the Kitora astronomical chart(700AD).

® The tale inscribed on the inscription reads, " When
Goguryeo was attacked by the allied forces of Tang
and Silla and fell, the stone carved star map was
sunk in the Taedong River. However, a rubbed copy
was handed down, and there was one that was
presented to Taejo when he was enthroned, and that
rubbed copy was used as the original drawing"

» Some researchers suspected it was a fiction based
on political background, but until now there was no
way to ascertain the date of the original star chart.

(R 5K 5 B 2 B (R 3))
RS A2 R E R )
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Incorrect dating of M'#&—+ A #EBd4 (Koshi Gettshins)

F¥&+ A AR (Koshi Gettshins) End of Kamakura - Northern and Southern Courts period Private collection.

This is Japan's oldest star chart, created around AD 1100, and consists of two charts: the North Pole chart and the
Middle sky chart. This manuscript is fro e first half of the 14th century and is a copy of a star chart handed
down in the family of Yasuyo Tsucpkrikado, who worked as a professor of Yin and Yang. This painting was
stored in Tokyo Tennichikan, b was destroyed by fire in the Tokyo air raid on April 25, 1945, and only a few
photographic prints remap~The grid refers to graph paper made from longitude and latitude lines, and the title

Mr.Imoto* :average 1101AD (Vernal(Z5.9° ):1548 Autum(£3.9° ):654) Corrected 330AD (Vernal:620 Autum:39)

*: Without correction. However, the average year remains the same.

Dating by equinox

Z18 (Kui xiu) (HR215 34 An)
Year RA( ) | Vernal equinox
1548 5.9 7 -5.9°
1088 0.0
620 354.1 78 +5.9°

78 (Jiao xiu) (HR5056 67 a Vir)
Year RA( ) | Autumnal equinox
654 183.9 ATE -3.9°
347| 180.0
39 176.1 AafE +3.9°
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Dating methods of ancient star charts and targets

I Existing Cart l
Relative dates by comparison among the star charts

Absolute date by precession (@@)

transcribed transcribed
star chart star chart

dates

p
G . \
Same Iﬁ|

1st edition

star chart ||

®D
S Abso(lute dat)e by precession
Target 2017'paper | 2018'paper | 2022'paper
MDShape of the constellation | Date of the | @
. transcribed

@Name of the constellation ' star chart @
(@Position of star (right ascension) |/ Date of the @

.t o Observation
@Position of star (declination) for the position @
®Position of star (bth) of the stars O
@Vernal & autumnal QQUiHOXQS Date of 1St A(w/o correction) O(w correction)
(D12th order (12 signs) edition of chary O

| Each star chart has two dates. | 2023/01/21




H 2. Style of Chinese star charts H




Measurements of star positions in China
east direction i F3 7 4
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Chinese constellation system

Han Jin Tang Song
/R =H Z/mdeE BE ARk R Ju/BH
| |
3 systems ' Upper limit of — i?EE%: in chlargée of
[ LR ] ! the observation FRSKFIRA TR oOUronomy, calendars,
: E1-F3¢T rituals, the drafting of
FREEER) | ( Integration of . national document.
3 system and : >
[ HE ] made star chart :
GCLEEY) |
B(7) K (283constellations 1464stars) | From I3 KKk,
|

hE-28@-AE R —A-20H

12 Organization of constellations
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$% 322 2 (Senrakshi) in the 5th century [Northern and
Southern Dynasties] made copper celestial globe

FRuTEES(424-453), KBS -BEZ (wrs5r0) M REANR. k- B-A=1f,
AB=K.MEEEZ2E. 1((FERIRXXE)

qﬂm i ( T +§§ T e B W (M EREBRS)
TERTTI S as

13
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r+S5K 3B (Kitora Astronomical Map) is also a star
map after the integration of the three systems

The Kitora Astronomical
Map is also composed of
three constellation systems.
=3Since the star chart
depicting the constellations
of the three systems is based
on the star chart after Chen
Zhuo (end of 3rd century),
this period is the upper limit
of the estimated year.

O -H.& i e ‘- #&iﬁﬁﬁs Ff/;\f@ J HE
/ ;':

Others:A K
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Differences Between Chinese and Western Star chart

® Features of Chinese Chart: «Many constellations and stars.
*no classification by star magnitude
*many faint stars of 5 to 6th magnitude
® No bright star near the Pole, the ancient Pole Star iIs a faint star.

15

Chinese constellation

Western Constellation

(M A AEE) (FAlmagestu)
Number of constellation 283 (+235) 48
Number of stars 1467 (+532) 935
1st mag. (>1.5 mag.) 16 20
2nd mag. 61 62
3rd mag. 149 159
Ath masg, 352 359
5th mag. 518 (west+220) 299
6th mag. (<5.5mag.) 371 (west+330) 36

2023/01/21



Style of Ancient Chinese Star Chart (1/2)
Circular Star Chart

Circular Star Chart Centered on Pole Star

Sun at the winter solstice i+ phr e I (Naiki, Inner Circle):Range always
(@Z70° ). visible from the observation point

No classification by
Equator star magnitude in the
Chinese star chart.

N B (Gaiki, Outer Circle):
The southernmost point visible
from the observation site

4 2

N A Ecliptic: path of the sun
1! aﬂs W‘l W cliptic: path ot the su
........... 5 1355 5 ﬁmﬁ

16 T ABY T P nagy g ] L rrriaioress R
_ 2023/01/21



Explanation of inner and outer circles

A star never sets
on the horizon

Stars on the horizon

Celestial sphere

~

-

the horizon
17
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Style of ancient Chinese star chart (2/2)
Square star chart

L Naiki

(Inner Circle)

Circular chart inside
the internal circle

Square chart from internal
circle to external circle
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Example of Square star chart &+ H B

The angle from
the North Pole

12th order line (every 31.5 degrees): Based on season, later changed.

i a5 ?vr " “ ne 3 N iy :
B e i e U
--=2 ‘ B o= [1] 7
g [ e :1"
2 ] g Inner
i Circle
1
14
1o
: :
T § Equator
‘.'".,- ,?Rﬁ

L (915°)

e

§ LW :

Outer

R Circle
=5

(148° )

28 constellation line:angel from leading star = Little influence of precession

19 (Total lange is 366 degrees in this chart.) Observation site : 35x360/366=34.43°
i &1 TR K BB 2735 (1991)p.39&D]  2023/01/21
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BB 3% (Yangcheng, Reference site of Calendar)

Observatory of Yuan Dynasty Instrument for measuring shadows
at Yangcheng (34.4° N, 113.1° E) at Beijing Ancient observatory

[https://zh.wikipedia.org/wiki/EFK &D]

B 4K 7] B9 A X6 B v R

= (About 60km southeast of Luoyang)
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H 3. Introduction of ancient Chinese star charts H




I+ A A B (Koshi Gettshins)

P+ AR is a star chart handed down
in the Tsuchimikado family. It was
transcribed from the original by Abe Yasuyo
around 1317. It was destroyed in an air raid
in 1945 when it was on display, but the
photographs remain. It is a star map that

remains as it was at the time of introduction.

¥

B

ey

AT 4TS

(7173 (1997)p.38-39

Pei Xiu 24—2A1A) fthe Jin Dynasty prodced a ria rhap.
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MM IR E 15 R

(Constellation map of Takamatsuzuka Tumulus)

28 constellation map drawn on the
Takamatsuzuka Tumulus. Excavated in 1972.
28 constellations are drawn around the
constellation of North Pole and the P4#§.
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r+S5K 3B (Kitora Astronomical Map) (1/2)

An astronomical map drawn on the Kitora Circular star chart drawn based
Tumulus. Discovered in 1998 and excavated in on TR FA AR (It is drawn
2004. More than 350 stars in 74 constellations reflecting the grade of brightness )
are depicted, centering on the North Pole. (283 constellations, 1464 stars)

Kitora Astronomical Map
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rbS>K 3B (Kitora Astronomical Map) (2/2)

The constellations
. around the outer
circle are not drawn.

In-correct ecliptic
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Correct ecliptic

Inner:38.1°
Outer:44.5°

'0«—The old man's star is
forced into the map.

2018/08/17 ver.15 (c)S.Takesako

OO A - ‘A. N A o ' A ;'l,
Two maps are R = 7 b -~

aligned with Spica. et et
25
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1 map)

1Ca

1 (Dunhuang astronom
In 1900, a large number of documents were discovered in the Dunhuang Mogao Grottoes (17
caves), and British explorer Stein bought some of them and brought them back to the British

Museum (1907). This map was included in these document. It is a celestial map of a square star
1, and is divided into 12 degrees according to field theory(4-5®%).

Needham, who discovered and introduced this star map, estimated that it was made around

940AD, but he did not show no evidence.
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P X S B is similar to T+ A A

27

i1 HER I (SHRFEB)

[http://www.atlascoelestis.com/Dunhuang%20V11%20sec%20base.htmik]
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Wrong Constellations in FEE KX EH.

« The constellation of T RE | is 'fil% .
 There is name of 'BJPf 1, but constellation figure is missing.
e The constellation of T K—<X—1 is THE .

'?5(%35)’(.41 o T AERS

28 ' -
[http://www.atlascoelestis.com/Dunhuang%20V11%20sec%20base.html kD] 2023/01/21



Xl ] (Tenshou retsuji bunyanozu)

A stone carved star map made in the 28th
year of Hongmu (1395AD) in the 4th year
of King Taejo of Yi Dynasty Korea.
According to the inscription,”When
Goguryeo was attacked by the allied
forces of Tang and Silla and fell to ruin
(668AD), the star map was sunk in the
Taedong River. However, a rubbed copy
was handed down, and there was one that
was presented to Taejo when he was
enthroned, and that rubbed copy was used
as the original drawing™.

P

Inner:37.7°
Outer:33.1°

BV R 1y
l‘,;}.. PN

"

(TR&FIR S B 2 B (301 AR A2
FEH B EmEE TEREDOKEKE (2002)p.18 &V
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dJ (Su Song Star chart)

<V~
2%
Pa

FERRX

FER SR CBy is a square star chart created by

Su Song, an astronomer from the Northern Song

dynasty of China, and was published in the book
around 1090. It is said to have been drawn based

on observations made during the Yuanfeng era

T3 8 % 3% 21 published in the Tianyu era
(1078-85).

o
™

[FehE D2 B kLB RR (1987) p-232-2344¢9]



PR K OB (B4 K DCEd)
(The Suzhou Astronomical chart)

Based on a star map produced by
Huangsu of the Northern Song
dynasty around 1190, this star
map was created by Wang
Zhiyuan in the 7th year of E#h
era(1247). It is also estimated to
be based on stellar observations
made during Jc&era(1078-1085).

e




IT. Dating of original star chart




H 4. Dating by constellation shapes and names |




Dating by constellation SBBERE ) (Leibizhen)

(Tang dynasty or Song dynasty) (1/ 3)

The feature of the star charts after the Sung
dynasty is that the TS BERE | extends to the
B $8 (Xu xiu). Discovered by Mr. Kiyohiko
Ogawa (1932) by verifying the records of star
occultations.

ey

.

i
ﬁ
l .

D

From the 11th century onwards,
the "SR E" replaced the "SBEfg"
in Chinese records of occultation
of star crimes. The record in Japan
remains "Crying Star". Goryeo

records contain a mixture of both.
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Dating by constellation I'S2BER
(Tang dynasty or Song dynasty)  (2/3)

[XETEATZRIGE)  TERNRCEICR

B Xu
f8 xiu

f& Wei

f8 xiu
Tang Dynasty star map Song Dynasty star map

because it is in the Wei xiu. because it extends to Xu Xiu.

35
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Dating by constellation S8 BER

(Tang dynasty or Song dynasty)

}\(

T2

36 X : % 44

(3/3)

.ﬂ ()%: ) (The Dunhuang Astronomical map)

-

“

.:M;zkmza;om * R RSN A RSEAN

TR K [ XY 2 B

3
7

e

%
Ve ven
% 4K A-9
o A4
¥
LA

The range of 12 order in
the figure on the right is "8
degrees of ZLfE(Nu xiu)"
to "15 degrees of f& & (Wei
xiu)". The range of the 12th
order of this star chart is
the same as the value of

TBAC & #E.

It is unknown how far the

SEBERE extend. But since the
shape of the constellations is
similar to T#FHA AR, it
IS judged to be a chart of
the Tang Dynasty.
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B R XEI01 2RO OB

The 12th order of the "Dunhuang Astronomical Map" is based on field theory
(43 ¥F3%) and is similar to the 12 signs in the West. Also, its range is the same
as the value of TBA G & #84. It differs from the value in older documents.

=t Is presumed that this map Is after the Tang/Kaiyuan period (713-741)
when TBAJE G #E 1 was written.

2 | o | s | tog | TEAXE | MrSEGEENY) | BEXXE(ER) | ZEAGER)
R | ®A | R | ®A | @A | #A | @A | #&A

11 | 2R | 22 | B | sz | v | soE | w7 | som | x7E | s | x7E
12 | m#w | x®E | 7 | w8 | mi5E | %8E | @158 | %8% | fl5E | k8E | flsE
1 e [55FiS £ £16 EAE 1£16 ELAE 16 EAE 16 ELAE
2 | mm | 9 | r | =52 | mem | =5% | mem | =5% | mex | =58 | ®em
3 K 3455 B BTE 211E BTE 211E BT7E 211%E BTE £211E
4 3 ¥ I\t EA 212FE H15E 212FE H15E 212FE H15E 212FE H15E
5 | ma | mE | % | swem | mem | siem | mem | e | memE | e | meE
6 | mx | x2 | & [ wom | mE | wmom | muE [wugr;r: RIGE | WOR | I6E |
7 | e | ne | B [ RIBE | BIIE | HISE | B11E || BIE | BLE | BE | B1E )
s | m2 | me | R | mE | B0E | prE | B4E | BRE | B4F | BLE | B4E
o | xk | me | m | m5E | Bom | B5% | BoE | E5x | BAE | B5E | RoE
10 wAR NE = ElOfE//il-ll(Z)fE E10E A11E E10%E 111E E10E A11E

Same as TRAc ikl Differ from 7th century document.
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Changes of constellation shapes over time(1/4)

Same shaped Middle of change S h
FRIE1(Yi xiu) - 0T ame shape
Shape of (3 divisions) (3 d|V|S|pns) .‘ (3 Connected)
M 5
o\‘<:>/_. =4 g :
G\O\oi\o‘;_o -9 % & hl G::—- ‘l"‘/wA o

[FhT7RIXH] T A ER] TEaR R aER] TBUR RSO TRy e @] [z ]

Shape of r?iiﬂ; (Tian Yuan)
Middle of change Same shape

—

¥+ H X ] ke R 31 ] [RESNR G 2IK] TarE 2]

38 Direction of change
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Changes of constellation shapes over time (2/4)

Shape of FR¥FE J(Tian jiangjun)

Same shape (horizontal direction)

Same shape (Vertical direction)

[#&+ H X ]

BRI

[RE5R
sar Al

x %X
A
PEEE R

4By

!

[ R3]

Direction of change

39
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Changes of constellation shapes over time(3/4)

Shape of FH4E1(Jin xiu)
Same shape (No Horizontal line)

Same shape (Two Horizontal lines)

rEE EEEER oK o]

Middle of change

Dne Horizontal line

Mg A A

e
ey
Y, L%
b 2
O~ » v e :
" 2 AR
s S , ¥ >
. &
*

FRGIIK

Mac2X] TR RS ]

sa APl

40

Direction of change
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Changes of constellation shapes over time (4/4)

Shape of T8 (Gui xiu)

Same shape (Cross)

Same shape (Square)

O

[t
EmEX]

FHcta R ) O

~a o

p_ \R -

Y b TR THREER] TR R
I KX ]

>

41

Direction of change
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Dating by the shape of constellation North Pole(1/3)

The Pole Star was not " &”, but changed along with the movement of the North Pole.

& b.d o5 "'.
5.6 /,\2_3:5 ..50 . _ 6.1
””””” N M s p-7 5.8
et & B.3
-7 \\\\ 3.7 .llj_ﬁ '-62 '65 -62
\ :
.
,,,,, P e St e A
e 5.0 (Little bear) o
NPiie L o 47
6.6 8 !
y 244t1E &g >°
:H:*'EE(HR424) 02;59
g \ J (BHt)
. 6.3 5.6 z300
N Jtim 2 (HR4852) || ki@ ZE (HR4893) 63 b sy 0 42
Wrongancient g (@g->T-mits) || (&/E=>R/%) o &
Pole star
o
5 a .-
Y tof t?{S | 58 ° ':13255'3 i
: ovement ornor ore -
H‘ p = 1000 . -6.6
100 58 e @ o P ST @
. = b.5
.5.5 1000 755 sap E X
6.0
6.5 .5 d 6.1
tiEE (HR4927) : S 3 o
(btR) (&#=%) A 53 b —

Note: Base of star table of 'SKY2000 Master Catalog, Version 51 (2006). up to 6.6 magnitude,
Sky at AD300. Number on the star is magnitude. Orange points are place of pole at that year.
Declination scale interval is 2° . HR number is number of I'Bright Star Catalogue. 2023/01/21



Dating by the shape of constellation North Pole(2/3)

North pole at 300AD (%)

-~y
Sy
~~
N

| ] - ,__};f. ,,.
Const - S
North Pole:5 0 ! ;
HR 485
1
1

North Pole at 1100AD(%R)

star

03)

The 5 stars of constellations
North Pole are in a straight line.

43

The 5 stars of constellations
North Pole are aligned in a
curved line.
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Dating by the shape of constellation North Pole(3/3)

5 stars in stralqht Ilne 5 stars |n curved Ilne

I RGN
582 14 ]

" %7 KX ]
Not a star of | _A&™ 3
constellation ]
North Pole _’O e
ggv (S |
5&'. g | Mot
£ 'l";?: e
44 & ¢
o i 2023/01/21




Tail of ¥F#8% (Xuanyan) and /% (Guan)
of M A AEE] )

1# on other star charts
are at this position

The composition of T+
J #£ B 1 consistent with the
description in TBA7C & #&J

gy i.n_ the modern chart.

HR3669-5.3 82n2 HR35E-55-?'2 6302

L /’,4

572-4.3 650
HR3550-5.4 60 HR348

3# *

& BAJC & 8 (718~726) MG 2 IH SIS, 4RIk B L84k U &£ | (reference[43]p.767)
iR, BREM& M L, §RLRE R MG (reference[43]p.764)
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Changes in constellation shapes over time

46

Charts in Tang Dynasty

Charts in Song Dynaity

< > <
: BT BBRE >> | BE XRKIUIK BN
nstellation| o v ks i
Constellation) yopm | EmE | XxXB| XXE AH2E Xx@ FoeH
5B BE R : (Around 700AD) : :
Leibizhen] Kisyuku kisyuku | kisyuku |kyosyuku| kyosuku
. 3parts
18 (vixiu | 3parts | (3parts) | 3parts (tentacles) Integrated | Integrated | Integrated
Kih W+M _ _ Hexagonal | Hexagonal | Hexagonal | Hexagonal
(Tian Yuan) +square | with 4line | with 4line | with 4line
kﬁﬁ Horizontal — — Horizontal | Vertical | Vertical Vertical
(Tian jiangjun)
H:1E (Jing xin) | Non (None) | None None 1 line | 2 lines | 2 lines
S8 (Gui xiv) | Cross CroSS | square | square square square square
(ot . line line line line curve curve curve
(North Pole) (HR4852) | (HR4852) | (HR4852) | (HR4852) | (HR4893) | (HR4893) (HR4893)
1 (Guan) North of . _ Northeast | Northeast | Northwest | Northwest
= tohen Wi of BIE | of BIE | of BTE | of BE

Orange:Beginning of Tang, Yellow:Tang, Green:Song

2023/01/21




a7

The shape of the constellation of the
Chinese Grave Chamber Constellation Map

onstellation figure
ceiling

[The Grave Chamber is
underground down the stairs]

[ 2% - g I BE 52 ) (1116, refer to p.53)

[https://new.qq.com/omn/20211210/20211210A00LMNOO.html&D]



Grave Chamber Constellation Map (1/6)

Astana Burial Mounds in Turpan | | I . 5 I___II k 1 I

65TAM38 (Middle of 8 century)

® H1H: letter U
® FH:1E: 1 Horizontal line

® SfE: Square

[ S T o B oy R X B $kap.42&D)]

48
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Grave Chamber Constellation Map (2/6)

[$8 %2 2 X]1(900) [ 7Kk BB G2 & [X]](901)
REBERKEEZEHN | % o
5 (007-978 , : PRI
( ) \\ i \ 7 ; : 1\\*1' .._,‘ b -—)
® RTH: Integrated ) - o '
® F18: No Horizontal line Lp XD SR
® 18 : Square ' : \/ 5
A slightly older than . ) {? %
FREMR 2B 2B " -
N ~=
49 (R PE )

[ 3 2 T o [ oy R OB 8% p.47 0] 2023/01/21



Grave Chamber Constellation Map (3/6)

BEIFREKEZEN
B8k E (907-978)

o B1H: 3parts -

® J18: No horizontal line H-Il""
® H1F: square

(78 2 o K 48] E-EE

50

(North Pole) 2023/01/21



Grave Chamber Constellation Map (4/6)

FuA - % 52(907-923) « FALELZE(924)
BT R R R I E&&‘E (8634 —923%) 2 %,

https://www.163. com/dy/artlcle/ e
DVAG6F2HV0523G0SJ.html ==,

P4 -
ERNHME

® RTH: 3parts
(with tentacles)
® H:f&: One Horizontal line

® SifE: Square

51

[FEEE - TR H AR B il BE R i 25 B 3L RS B1p.208&D] 2023/01/21



Grave Chamber Constellation Map (5/6)

52

TS5 HE R A 5 L

P

ERES N EREE e

® =T Integrated
® H:1E; 3 Horizontal lines
® 518 : Square

= O it B 3 fn



Grave Chamber Constellation Map (6/6)

53

(iRt PR 2RI (1116) (R4S EEB](1117)

® E1H: 3parts .

® F:1H: 2 Horizontal lines e LR EEE X

® f&H: Square (R BB RE T EG KRB O#p.7&D)

® \Western 12 signs 2023/01/21




Tentative restored map of EHIE & IR

[Current] Q ‘\mo
¥ O. &~ )

(HB2928)

0703/0\&0\.
[Restored map] D‘h
& o

BE BE KE ERE B BE HE

O : Remaining stars

@ : Added stars
—— : Remaining line

2023/01/21



Changes in constellation names

gkt (Gu o) =TAH ) (You qi)

[R&EFIR B ZK ]

55
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Changes in constellation names
K& (Tian shi)= B, (Shi

56

[#&+HEX ]

[REFNIR DB 2]

[ R 3T

2023/01/21



Chronological changes in constellation names

57

St<ar Charts and Documents in Tang Dynasty

In Song Dybasty>

> <
BE w7 OF mmie s KRR B BM RS
&% AR ool | (18~720) RXE | ABZE | SA% KXE  KXHE
SRHE | SR | Ik /ME | VUSRIERE| S A A AE  AE
(Changes corresponding to [Z2 1)
ARR| RR | RR AR — AR | KRR 73 73
(Pronunciation is same)
A= (c%rﬁerrepgse%ent A= RE RE RE KR KE
by ##5FE*)
X (Cgagger]&e%ggeﬂgm PSS S B S S S
by‘ 3 *)

* %35 (taboo): Prohibit the use of the personal names of the emperor and his relatives.

2023/01/21



taboo related tol#+ A (B

® B3R (taboo): Prohibit the use of the personal names of the emperor and his relatives.
® &M is an important factor in the dating of ancient Chinese documents.

(L2 FPEE | compiled at the same

status of taboo of T#¢7 A HE X

58

time, has replacement to TEZ | TRl ). RE>RE RKi=>XKE +HAEA
sy 53 _'j,. "\ 3*\"‘ sS” ol e
N 4
IR
B[ mi- FiH(618~620) Rk Tae [ THFAERS
& prohibited. TE ] was transcribed
| AR -t K (626~649) is not prohibited. | during this period.
1 1| _ (618~649)
B - ZFEiR(649~683
H( ) BE1 Nk TR
All prohibited.

2023/01/21




taboo related to MBIE X X HJ

The "Dunhuang Astronomical Map" is also presumed to have been written in the
period of King Gojong (649-683), based on the character of the "E" (reference
[46]). However, the character that is avoided is not the star map, but the cloud

(weather) forecast part.

= “BE(Tiger)” and “Ji(Yuan)” are used in star charts,
| think that they were copied from different originals.

FE

e

1 - 2= (618~626)

I}
¥

H W 5 T

XR5R - F it B (626~649)
v
o Fih(649~683)

Ny AR NRRN:Y
D {5 Fl HIBR

[http://www.atlascoelestis.com/Dunhuang%20V11%20sec%20base.html kD]

59

E{CF MY
B £

2023/01/21



The scroll containing B8R BAJ consists of two parts

60

The Dunhuang Astronomical Map has a title that has not yet been deciphered. In the paper
(Reference [45]), for example, it is read as "The interpretation of the dream and thunder sutra one
volume, and there is an interpretation of "The interpretation of dreams and the book of lightning".
—=The person who copied "Dunhuang Astronomical Map" did not speak Chinese as their native
language, and made many mistakes. The title of the book can be read as TEER 7EE—%&]
(Detailed Interpretation of Celestial Phenomena and Cloud Divination). The first half and the second
half are connected without any context, and are probably copies from two books.

= Second half: First half:
Y Forecast by heaven Forecast by Cloud

& i < a P
g,\ L B @ ‘ ‘

—) 1 % K 122 = | Nh |
Biie % e Sil s ] ;
- Vi @ 7 ® oy & : | |
=>—- ‘ RS .J(f? ’gz.§ |ia..§5‘ % AR %% S xR R
22 ] = =~ . Wiﬁ:&w{ * & ﬁﬂ§ 2 2 Al g Esle A A
%0 o ey TR S o 2% fg s, |ewx, =%fien gl
S 2T A S s SO TR s TR £
e 7 BET MR | & Fap t an | AklE A FRZ iz
ot SEC R s ¥ , oS T oy
% & R ¥ 7] ne e TR e
—_— g — i LTS s DS o (2 R nis s Tex i
o ‘ ag § % g2 T oeid o L XY
s e Lk e s et S
X F P » B = | g R
. g {‘\ I“'M% | $ R "EP"%‘
S Rt § iE Mg kR 2%

- ;

Recovery from the error [http://www.atlascoelestis.com/Dunhuang%20V11%20sec%20base.html k] 2023/01/21



Date Estimation Results Based on
Constellation Shapes and Names

Related document Ancient Chinese Star Chart
BE-FBEEXXEG48)| | BT AEM(618~649)
— Based on taboo.
BA G o 8 (718~726) AR E 1 E/* > % X B(7005)
I I {Chart of Tang
. Xl t D t
Value of 12 order is same> axgaii.lz (800 ﬁ) ey
REINR 7B 2 B (900LR)
% . ia{gk(%*) Similar to chart of Song Dynasty
The author is said to be *'Tan I =
Yuanzi of the Sui Dynasty, but the ﬁﬁ%i(1086~93 kﬁ)
name of the constellation was I Chart of Song
around the end of the Tang dynasty. - Dynasty
iR PN K 3L (119068)

61
2023/01/21



. Dating of the Observations
and 1st Chart




“ 5. Dating by the star positions “




How to use the least squares method
for the Western star catalog

64

Observed value(a,,d,)

Change the year of calculation
and use the year with the lowest

e error as the estimated year.
! Diff of Y
: declination, -~ _
IShortes _.~~ Movement of stars by precession
| angle 1 -7
i 2% : :
Diff. of -right Theoretical value(a,,,) a:right ascension

'

|
1
I
: ascension
¢

e

e
e

o :declination

In the case of the Western star catalog, since the right longitude is the absolute
value from the vernal equinox, the year that minimizes the error in the
following formula is the estimated central year.

*Declination method: AL=) (8,-6,)°

*Right ascension method: AL=} (o,-0,)?C0S?d,
*Declination and ascension method : AL=} ( (6,-6.)* + (0,,-0..)> C0S? &)

2023/01/21



How to use the least squares method
for the Chinese star catalog (1/2)

: : Change the year of calculation
Leading star 2 Leading star ] and use the year with the lowest
Ovserved value(a,,,d,,) Observed value(ay,, 6,,) y :
o— O —-—mmmmgmmmmne error as the estimated year.
Width of house(S,, )= (t,-0ty,), -~ | Diffof .

. . e
declination, -~
'
P '

Width of hogse(’slc)z (Ope-ty) | _-”" Movement of stars by precession
- C

L '

o= 232

Thegretical value(oy,d,,) . Theoretical value(o.,,5;)

/, s
- -,
P -,

In the case of the Chinese star catalog, the right ascension is the
angle from the leading star, so the absolute position in the right
ascension direction is not determined. The right ascension direction
Is compared by the width of house, which is from leading star to
next leading star. Declination is the same.

The year that minimizes the error in the following formula is the
estimated central year.

*Declination method: AL=}" (8,-6.)?
65 *House width method: AL=} (S,- S,)?

2023/01/21



Example of least squares simulation (1/2)

66

Residual error(° ) = root(AL/(n-1))

1.8

1.6

1.4

1.2

0.8

0.6

0.4

0.2

I+ A Bl 5 (Calculation by 28 Stars)

Declination
method:
417AD % 57.7(c)
(Residual error:1.21° )
House width ﬂ
method 464AD + 168.5(c)

(Residual error:0.76° )

100 200 300 400 500 600 700 800
Year

2023/01/21



Example of least squares simulation (2/2)

I3 +> K 3B (Calculation by 28 Stars)

10

Declination +
House width
method:

Declination
method:

549AD % 268.4(c)

Residual error(° ) = root(AL/(n-1))

House width (Residual error:5.58° )
method —
-732AD £708.7(c)’ == Yo
(Residual error:2.99° ) <= level of error

0
-1200 -1000 -800 -600 -400 -200 O 200 400 600 800 1000 1200 1400

g

67
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How to use the least squares method

_ for the Chinese star catalog (2/2)

Even in the case of the Chinese star catalog, if the right ascension can be
assumed, the year that minimizes the error of the following formula will be
the estimated central year.

Declination and ascension method: AL=> ( (8,-9.)? + (0,,-0..)? COS? J.)

Method of MR. Tsugo Nakamura (28 constellations bootstrap method)
(First, assuming that the right ascension of the first star is 0 degrees
(reference star), calculate the right ascension of each star. Let Year, be the year
that minimizes AL;.

@Next, let Year, be the year that minimizes AL, with the right longitude of
the next stellar leading star at O degrees (datum star).

@After calculating 28 constellations, the average of Year, to Year, is taken as
the estimated central year.

Since the bootstrap method is not used as a calculation method here, it is
called the declination/estimated right ascension method.

Note: The right ascension of the reference star has a true value of 0 degrees,
so the error is 0.

68
2023/01/21



Example of virtual right ascension (F#+ A #£ 1)

69

Size of house Declinati

B4 HR FE2 BILE FBE | | REHRRQ) | REFRER) | IREFKRZE(3)
2 5056 | 67a Vir 12.00 93.00 0 354.00 345.00
7T 5315 | 98« Vir 9.00 90.50 12.00 0.00 357.00
& 5531 | 9a2 Lib 16.00 97.45 21.00 9. 0.00
B 5944 | 67 Sco 500 109.00 37.00 ) \_ 25.00 16.00
i 6084 20 0 Sco 5.00 110.0 42.00 \\30.00 N\ 21.00
= 6247 11 Sco 18.00]  123.00 47.00 35.(

5 6746 | 10y 2 Sar 11.00]  120.00 65.00 N Second reference star
3 7039 | 274 Ser 26.000  117.00 76.00 64,00 55.00
% 7776 | 98 Cap 8.00]  108.75 102.00 90.80 81.00
& 7950 | 2¢& Aqr 12.000  105.50 110.00 98.08 89.00
i 8232 | 228 Aqr 10.00]  101.00 122.00 110.00 101.00
= 8414 | 34a Aqr 17.00 98.50 132.00 120.000 \  111.00
= 8781 | bha Peg 16.00 83.25 149.00 :

BF 39 88y Peg 9.00 82.75 16500 | IIrst reference Star
= 215 | 34 And 16.00 71.25 174.00 162.00 153.00
B 553 68 Ari 12.00 76.00 190.00 178.00 169.00
= 801 35 Ari 14.00 71.00 202.00 190.00 181.00
5 1142 | 17(b) Tau 11.00 72.00 216.00 204.00 195.00
2 1409 | 74¢ Tau 16.00 75.00 227.00 215.00 206.00
5 1876 | 37¢ 1 Ori 1.00 83.00 243.00 231.00 222.00
2 1852 | 346 Ori 10.00 92.50 244.00 232.00 223.00
# 2286 |13 Gem 33.00 68.00 254.00 242.00 233.00
] 3357 | 316 Cnc 3.00 67.00 287.00 275.00 266.00
i 3410 | 40 Hya 15.00 81.00 290.00 278.00 269.00
=] 3748 | 30a Hya 7.00 95.00 305.00 293.00 284.00
E 3903 |3901Hya 19.000  100.75 312.00 300.00 291.00
& 4287 7a Crt 18.000  101.00 331.00 319.00 310.00
2 4662 | 4y Crv 17.00 98.00 349.00 337.00 328.00

2023/01/21




Simulation results using each estimation method

70

Standard Deviation from estimated central ( o, year )

900

800

700

600

500

400

300

200

100

o

The declination and estimated
right ascension method is a more
error-free  estimation method
than the declination method.

House width
method

Declination Declination and estimated
method right ascension method

Declination and right

ascension method
—0

+

1 2 3 4 5 6 7 8

Residual error(° ) = root(AL/(n-1))

2023/01/21



Estimated years of ancient star charts by
various estimation methods

[—

Star chart with the smallest error

The error is large and cannot

be used for estimation.

/

Declination House width Declirl}gﬁif%s%e%sé’{(i)%lated

Charts Center | , X | | ®TTOT | Center | o | TTOT | Center |, o | ®TTOT

year | (vear) | (o) | vear |(vear)| (o) | vyear |(year)| (o

ﬁ?ﬁé 4171 51T 1.2  464| 1685 08 336/ 625 2.33
ARINR2HZH 472| 182.8 38 -18 459.9 2,0/ 375 118.8] 4.49
SR XH (%) 549 2684 5.6 -732 T08.7 3.0 445 1915 17.29
ﬁi‘ﬂ?ﬁ)‘(k 1108 114.9 24| 1018| 501.7 2.2| 1124 88.6| 3.33
BEERX \\ 1087 149.1 3.1 947 95.2 0.4/ 1080/ 83.8| 3.5

Song Dynasty star charts are consistent with the presumption of

""observations during the Yuanfeng era (1078-85)

71 Note : *For the Kitora astronomical chart, 3-range stars with large errors have been corrected.
See the papers for the data used.
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6. Dating by the vernal and autumnal
equinox (ecliptic)




Dating by the vernal and autumnal equinox (ecliptic)

winter solstice

The eccentric circles in Chinese
star charts are drawn with the
same diameter as the equator, so
the vernal and autumnal equinoxes
are not 180 degrees apart. (@)

must be shifted for correction.
(¥Note: Kazuhiko Miyajima (2019) points out|  autumnd Lator
that the ecliptic in the Suzhou astronomical equinox

map may be in 300s AD.)

vernal
Center of equInox
ecliptic

(Unit : western degree Summer solstice
B Vernal | Autumn. | Diff, | Correction | vernal equinox | Autumnal equinox |average
B zZE | AB | ) (° ) 4558 | year e year year

R KB (*) 3.6 54| 168.2 5.9 9.5 331 —0.5 386 359
REFNRAEHZH 3.7 5.1] 169.2 5.4 9.1 363 —0.3 370 367
BTFRAER (A% 2) 5.9 39| 173.1 3.4 9.3 347 0.5 307 327
BTAER (KD 59| —T7.9] 184.9 — (presumed mis transcription )
X oRXHE (R#R) 3.7 19.6| 163.2 — (Not estimated due to large error)
The ecliptic drawn in the 300s star charts were passed down to Song dynasty

2023/01/21



H 7. Dating by 12th order (12sings) H




Datlng by 12th order for ¥+ H ££E

> }fE(Dou xiu) 22.5°
» BC163

® Mr. Osaki's estimation

two epochs

—Mystery of TH#+ A

"field theory™ and cannot be estimated.

75

® Center of 2% is winter solstice

» 12th order:BC190+21
(Including other season)

» Declination method: AD500+50

» Mysterious star chart which has

X 1

There was a reason for this.

Note: T#F B #ER | is the oldest star chart drawn in the 12th
order of the seasons, and the other star charts are drawn in

2023/01/21



The position of the winter solstice in calendars

/The position of the winter solstice at 348 (Dou xiu)

Eiﬁﬂﬁ@@/ HEE 210° LOE) | ARIE| TERAXEE

B | mER | 20 |ERE|HEE | JEE| B e %‘::Ei”gl
SR |MEEs| A | K& | B | (A-B .
ANIE -103| 26 (4-#1) 25.6| 248.7| 213 43| —450 Sfftp.1431
g & 85 21.25% 20.9| 251.6| 184 25| —T0 Hfftp.1518
BGHE| 1826 22| 21.7] 253.1] 169 4.8 5fitp. 1580
L 237  214| 209] 2539] 161 49| —80 5fitp.1632
yIt Y 443 145&| 13.9| 257.1 12.9 1.0 377 6ffp.1735
AN BH & 463 11 10.8| 2574| 12.6 -1.8 6fftp.1743
B & 540 14| 13.8| 2586| 114 2.4 6ffp.1843
ABRE 579 12| 11.8] 259.2| 108 1.0 61ftp.1892
195 1 664 10| 99| 2605 95 04| 639 THtp.2199
AER — 225 222| 2478 222 00 —162

76
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Chronological change in the position of the
winter solstice in the calendar

The position of the winter solstice in the calendar was fixed at approximately 21.5 degrees of =}-15.
The I #1 & was enforced until 451, and is almost consistent with the position of T#&7 A £ &XJ.

30

25 J
: {
| w==f=—— .__.f-.__ﬁflﬁ______
ERP B el e T i b vl m-_..-a:@}@
X 20 ' ~wg_§m
§ | ~ 10 dayls shift bf winter solitd
& Estimation by ) ayls shift pf winter soliude
o % I Mr. Osaki Seiji RSN
E 10 — Theoretical position of the winter solstice *ﬂ\

5 |

-200 -100 0 100 200 300 400 500 600 700 800

Year

3 Dating by the position of star
. A Calendar ¢ Theory @ B[R ( g by the p ) 2023/01/21




12th order after M&+F H B

&+ A EB1 Based on season 4% 32 By Based on the astrology

A 3 Y 3o
[+
o o,k K
-

R -

o BaR ok

BB e SRR SR A

s
(a8
+

" [ Bljﬂl}pg 1735-(1991)p.38-39&0] (It was not transcribed by Chinese)

R e
3 o
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H 8. Summary of dating of T4+ A Rl H




Fs+ A AEBI1 Comparison of date of Original chart

Position of the star (the least squares method)

vernal and 12th
autumnal order Declination method | House width | Estimated RA
o 28 stars | more stars | 28 stars 28 stars
Imoto 1100 *1 — — - After —§7(720)*2 —
(1942,1972)
SAnd(814)
Watanabe {And(653)*3 — - — After —£T7(720)*2 —
(1987)p.764 nAnd(466)
Osaki Recognized as BC190 AD319+£58 (Ll"g:l)’ ::taBri) _ _
(1987) lunar path +21 [0:1.22° ] . 1.84°
p.270-271 [o:1.847 ]
AD545+90 AD485+20
Nakamura B B (21stars) B (2818) B
(2018)p.163 [90%. [90%.
c:21° ] c:0.8° ]
AD417+£58
AD464 +£52 AD336%x19
Author AD32T Before [10] AD397:£23 (28stars) (28 stars)
(freehand 417118 (1346stars) 0 0
(2019,2022) drawing) AD4SL [90%] [6:3.12° ] [90%, [90%.
(6:1.21° T c:0.76° ] o. 2.33° ]

A star chart based on observation
from the mid 300s to 400AD.

] *1:The direction of precession was opposite. There is no correction.
*2:The estimate date of —47 is 440AD =37,

80

*3:Leading star isCAnd. There is no correction.
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Estimated History of T+ 3 fEE ]

Chen Zhuo's(BEs)
Star Chart

I Existing Cart |

Absolute date by precession

(C@®)

Latter half
of 300s

1st edition
star chart

(©D)

transcribed
star chart (To Japan)

Relative dates by comparison among the star charts

(DQ)

N

transcribed
star chart

—

Absolute date by precession 618~649AD around 1317AD
Target 2017'paper | 2018'paper | 2022'paper
(DShape of the constellation Date of the @
. transcribed

(@Name of the constellation star chart O
(@Position of star (right ascension) | Date of the @

.t o Observation
@Position of star (declination) for the position @
®Position of star (both) of the stars O
@Vernal & autumnal QQUiHOXQS Date Of 1S‘t A(w/o correction) O(w correction)
(D12th order (12 signs) edition of chart O

** " *+The vernal and autumnal equinox points and the 12th order are directly copied from the original chart.
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Tenno star in TH#&F H #EB ) is origin of the name "Tenno’

- VNGRS e i WA N
S B 30 tenno” is the center of the 2o
L SR heavens and is the god of east. | | "ﬁ:
..- ’ -,t; L "”‘-','\ '. T = Y -: -
ASMAEE P Ay ot A7 , - ‘-l_' "

[ U B No.73(1991) p.38kD] g
The star name of Great Emperor (R2 K ) [#% 5
is in the & 3F, but the & was completed -
after the 640s. So, it was not completed o i)
during the reign of Emperor Jomei (&F8H).

2023/01/21



9. Summary of dating of the
Ancient Chinese star chart




Dates of Observation and 1st Star chart
of Tang Dynasty Star Charts by precession

84

Year

900

800

700

600

500

400

300

200

The stars in the Tang Dynasty
star charts were most likely
observed and 1st chart was made
in last half of 300s AD.
"~ H — I -
M#&7 A X ] [RCHN X582 K] [+ 9RKXK] TEEMNECH]

Declination and estimated

Declination method : :
right ascension method

: 12th order

. Dating by the
vernal and
autumnal equinox

Upper limit of
estimation
(Integration of 3
constellations by
Chen Zhuo)

2023/01/21




Summary of Dating of Ancient Chinese Star Charts

® The first edition of chart was produced based on observations in the last half of 300s AD.
® The dating by numerical calculation using precession just confirm it,
® The dating by names and shapes is important to know their position in the system of star charts.

. Dating by position | vernal and| 12th
Dating by name 8 oy
Charts and shape of star [80%] autumnal | order | p i Siar
(estimated RA) | equinox | (season)

y Bigging of Tang ° Before
BT HEX (618-649AD) | 336AD*19(23° ) | 327AD wiap | HR4852
IR EERE (around 700AD) - - — HR4852
¥ b 7RXK | (around 700AD) | 445AD*59(7.3° ) — — HR4852

% Middle of Tang . .
BRI (around 800AD) (Astrology) HR4852
Ly S End of Tang o
REINR 7B 2K (around 900AD) 375AD*37(4.5° ) | 367AD | (Astrology) /{R4893
/

BN R XX Song (1247AD) | 1124AD+27(3.3° ) | 359AD (Astrology}/ HR4893

85

Around 310AD, it was at north pole /
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Records of Occultations by Moons and Planets

in the Book of Jin ()

100

90

80

70

60

50

40

cases (every 10years)

30

20

10

86

Accurate star charts were born from observations.

BH(220-265) PHE(265-317) S (317-420)
<

> The period when the
PR 58(230-330, R/ F - KL H) original chart of the

Tang Dynasty star
chart was produced

(oooro)NAA sAoaisap ulp

L EL PR

The accuracy of the
records is extremely
high at over 80%.

Capital of east Jin(BIR)
Latitude:32.0°
Longitude:118.8°

A 54 :in charge of

astronomy, calendars,

rituals, the drafting of
national document.

220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410
[0 Moon [Bw Planets M Planet Year

S B AR ER//MNR R Z Tp E RO K FCSDORAL HEILIBE (1992)i2k5 2023/01/21




87

Family tree of ancient Chinses star chart

China Dunhuang Korean Japan
Peninsula
AD300s Chen Zhuo's
Observatio Star Map
. e o b
— 1 1stedition of
—— Chart (300s) | \
(CTTTTo I ------ N =REHR 1st envoy to Tang (AD632 returns to Japan) -
T *g?ﬁi— (o S o S S o S o S ooy E?H;g J—
1 1 .«
— _(_6_1_8_— 6_4_9_)_ L [ 52/ BE ] | (OrlglnaI|Chart)
‘" " "Astronomical ( _
_’i mural drawing Er_'_'_-_'_'_'_'_'_'_'_'_'_'_'_:'Zz_ll_‘i_r"_vg‘{E_Q_I_a'_ng'_(l'igz_()'f{gt'_u{gs:tg'fE"_E_a'?l_'_'_'» _.T |~73€I
" (sketch) y — "L BRIFEER
LI AT | ATaR
—>.‘ Chart of m- - - mmmmmm————o oo X * Shape of{bigging of Tang
1 1
— Mmiddle of Tang n
e s i ' M EXE
D900s [ AD800s (Copy of map) Lost due to war, only
(CTTTTTTmTm . ) - Mi photographs remain
—>  Chartof : hapes andnames: Middleof Tame \
e ot Tang | F S oind iggening o7 o00s) -1
—————————————— 1 \
AD1080s = Goryeo__: chart of Goryeo E BFBER |
Song (9181~1392) | (Revisions) ,- (around 1317)
------ -l T * Star positions : Jin's observations
e N ° Star positions : Song's observations * Shapes and names: Bigging of Tang
R FAEXN + Shapes and names: Late Tang K& RAF2E + Jin's Ecliptic and 12th order
i (1086-93) * Expansion of "S2EEfg" (1395) * No Expansion of "2 EE "
* Song's Ecliptic * taboo of Bigging of Tang(618-649)
e l ™ . ! . * Star positions : Jin's observations
(TERERE | S st e e
g (1247) * Expansion of " 52 BZf&" * No Expansion of "2 EZ[&" assumption.
J

T - Jin's Ecliptic * Jin's Ecliptic

* Unique reorganization in the shape of constellations



ri&+ 3 # X 1was introduced along
with Destiny Thought and Surveying Methods

Direction from true north.(min. ,+: west -: East)

Azimuth line by Pole star (HR4893) and direction of the ruins of Japan

[:I['.EE][E FE=BA) HR4893

Wlntfer Sky | KEEH) The true no_rth dlrectlon_capltal city is the stage i
3 T Mlzuochl for dynastic ceremonies that embody the
o, = - : existence of the destiny and prove the [
N@!fatsum'(:h' N BEJEZ 7| legitimacy of those in power on earth. L,
QYR Fujiwara, | (reference[13] ) -
e, o2 R B N TR g
~Tang's Chang'an i H Heijyou'
tg-ﬁg-muz) | Replapemenjcl of [ .| TR | e e
S {—{Appointed StAr " Nt A
~~~~~~~~~~ | (Enthrd)n@méht of e e TR RER
] \\“emperorSa|mei,655) e T RN -}"Nagaoka
580 600 e | da.. : 660 680 |
' |
....... r” 'm%%ﬁﬁ" o : Iﬁwfm
B e «Early Naniwa SRR NLETE B T R
P N B oy AE R I e
N . 5 AE Bk R9F|ace:'menf-0ﬁ,
R D Ishigamo | | Appomieq.Star;;
T |Arrivalof e LT PO UR 780)
ST o C..measkrem I’].t methols Summer Sky He !
....... A | ™ '

[15t Envoy|[2nd E”V"Bj Ea N rﬁ’rﬁﬂ)IEﬁm&'lﬁ?f(%_ﬁi)JPDFW(2022/04/01)’5‘:$!"§°
to Tang to Tang [Latitude:34.75° (Nara/Kyoto)] ©2022 S.Takesako




Conclusion for
the dating of ancient Chinese star charts

« The origin of the existing ancient
Chinese star charts Is the Jin
Dynasty star chart in the 300s.

o TheT#7F H AR is the oldest

star chart that best conveys the
characteristics of the star charts
of the Jin Dynasty, and it is
hoped that it will be preserved
and restored as a world heritage.

[ B ABS No.73(1991) p.384D]

89

2023/01/21



IV. Star Chart of
SHIBUKAWA Harum




The Mystery of Harumi's Star Chart

o Compilation of the Jokyo calendar to
replace the Senmyo calendar (1684).

o He also observed the stars, identified the
stars in the Chinese constellations, and
produced star charts and celestial globes.

=>The star charts referred to in the observations
and the creation of the star charts were unknown.

2023/01/21
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Charts of SHIBUKAWA Harumi rexpikzBirxx4852

@I X578 2Ea(1677)
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Correction of leading stars by SHIB

UKAWA Harumi

93

Errored Leading stars [TR£%&k45 82X ]

Charts of Harumi

~ | HR KK KEK o S NS RICHEHE
No | % | &g | BB% | (Stone) | Wood) | ZWKE | 8RN | Gergps)
1 £ 5056 a Vir
2 L 5315 X Vir
3 K | 5531 a Lib 1 Lib v Lib v Lib 1 Lib
4 7 | 5944 1 Sco
5 [ | 6084 0 Sco
6 | 6247 ! Sco
7 | 6746 y Sgr
8 2L | 7039 ¢ Sgr
9 | 7776 B Cap
10 4 | 7950 e Aqr
11 [ [8232 |[BAgr Error due to reference
12 f&. | 8414 aAqr
5 = oo o of woodblock chart.
14 B 39 y Peg /|
15 [ £ | 215 [ZAnd )
16 | # | 553 | BAri )
17 | H | 801 |35Ari )
18 |5 | 1142 17 Tau /]
19 ] 1409 e Tau &2 Tau 62 Tau yTau* 51 Tl
20 |w [1876 | ¢! Ori )
21 % 1852 6 Ori
22 H | 2286 n Gem v Gem v Gem /
23 R 3357 0 Cnc n Cnc* n Cnc n Cnc
24 | 3410 & Hya o Hya o Hya o Hya
25 2 | 3748 a Hya
26 % | 3903 u! Hya x Hya* x Hya*
27 @ | 4287 a Crt v Hya v Hya
28 2 | 4662 y Crv

it 614 T 3% 3 114

2023/01/21




Celestial globe and FKICH#R. (chart and table)

1(1698)

4

re@XXigfk R

rX 3218 231 (1698)

FX k%1 (1690)

L WA S o) B
o&% NED kt&ﬁ,
m— = ] N
..m.ﬂwam ¥8 w3l T S M... .loﬁ
b - e e L \?. %
y o T 4 £
\, ¥& b R N : .
#E LM 4 .é.ﬂ y Ll PP
i ¥ W y /2 o\ Aw,* | oo
o ¥4 ' ° \ 0 mﬂv
7 = ’ r.m.,ﬁ. mn. \?/
o el A . SRR B 4
- ° \ .0|-| o Ae-® . - e %-
a 2 ) S vy, 1¥F ‘. ¥ sk
] o\ - Y a/ . \aﬁ.
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| TJ\. IR e G AR SR
b G 4 L K
k\ 435 o & p »ﬁ
ol < ﬁ&MA L S
2O ma skl omE R
LT 2K 4 2a47 / { & & &
o 4% : .ﬂ/;...fﬂ ‘%.mﬂ.w kAR ety fin
A - r o
ey e wwﬁi «
B & (S
— s
A E Lo 44 ok 4| A H

[(FBAE - Bk fEHPXD]
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Charts of SHIBUKAWA Harumi r®=cmski(1699)

Harumi's final star chart is based on a star chart of mainland China.

[FOR T A SRR R0 & £ 10 fE ek ] 2023/01/21




The influence of FRRMX 2% 2Bl

T?i%ﬁﬁ'l?ﬁﬁﬁz.ﬂ Charts of Harumi

{ |

XgE | BEEH | GNEE | xEX | BX#E | ERE | BR3E | RREE 5IRE ABE | REXRE | oatk
R oM | iR | aEE =8 ] U L AEnE || =Exios ExsE | nRIE | TRIE
(1395) (1086~93) (1247) (13-141#2) | (1453417) (1508) (161#H#2) (1981) (1670) (1677) (1690) (1698)
EROEE =" % ® = % = % = ® ® = 5
TRAXIDER ] % ® ® % ® % " 5 ] " "
ENTY Betkik | BExiEk | BExik | AixiA | atxik | BExik | Bixkik | stxik || mikiA | mtkik - e
;rmﬂfégg) B RE TR B BIRE B B3R B B R AR AR TR BIRE
rf;ﬁfﬁf nm BOAR am fm ] mm @ @ BOAE | BOAR | #uam | Am
HEIOB | Fam | o S | mERn | BEED | FEED | SRED | BNED | SREZ | BEEDL - | mEEn
EIILD AAW AEE AEW RE ~EW ] RE ] ~AW P = ]
TARIOW AEW AW REK E] K ¥m EE] AEW REK *H = $E
rgfiop  |TRENEV| ANAEY | gumn | pemn | sERD | REED | sEED = XREDN | HEED - 220H
IXGIDER 7 6 6 6 6 6 6 6 7 6 6 6
FEEN A% | VF0EL | VFOEL | VEOEL | VF0EL | VEOEL | VEOEL | VFOER T VFEOER | _(CR8) | EWCEE)
DRERLE | BELD E E E - — T E EEED E - i3
TEEE 0K - | IEAEE | TAEE | FAEE | TAEE | FAEE | TAEE | IEASE | FAEE || JEAEE | IEAEE = TAEE
TEBEIOK-T1 | 6EARE | SEARE | SEAEE | SEARE | 4EAEE | SEAERE | 4EAEE | sEAEE EARRE 6EAREE - SEAERE
BT I 80T e P R R EE] RE EE] SOFMh | s0FMh | ¥B R
TR0 HEW E5E B4 | VEOER | VEOER | VFOER | EAB | VEOER "E EAK = VEOER
EII) B | VF0ER | VF0EhL | VEOEL | VFOER | VEOERL | VEOEL | VEOER T % | VFOER | VEOEA
BT om  |sormEm| sovm | oovm | oovm | sovm | TRIET | oorm o om - b5
EILGE R =& B Ak RE =& wE RE) Ak EE B RE
TEE)DRZ R & & & & & & & x x & &
Mg D E F15.08 F10.78 $#9.8 HE #7.35K #8.75 F#13.8 $#5.75 FH18.08 H15.35 _ #8585
TEANIDBE 325.9 39.8FF 39.8F - 36.3F 36.28 36.2FF 30.8F $22.08 3H14.6 3#3.08
(RIO0E "R "L R = R =i mEdL R "R YT = YR
TREIOKE | WKES R REdL RE R REL AEL R WARE | WKRE = R
TR0 E EEL EY SmeE SmE SmE EY EY 3@ 337 XN SmE | SEmA
TARIOHE T TS FET - EFY Y ETY EEn EE T - EFY ]
RE OfiE | BESL | BEms | SEBIL = Sems | BEEl | BEES | BERl | SEEEGL | EEEEGL| - YT i
HEIONE | 2EhEmE | FEL L FEL hELE | 2ExEE | FEL | 2EsEL | 2EAEE | 2ErES = [2EHEk
TAIO® E# | BROB) | EROAB) | GR T H# FE ] E# Bk = Eif
TPHIETEEEID _
g el " " " % " " " el & e
[XEIDEH 3 XK X XK Lol Ll o] B X X X xE
=% f] X=X .
F%FT 1 & B il Mg e E30 & A ) E30 L ne x5 E30 E30
TRIOAR xx R 3 3 & 5 3 3 = 3 ® ET3
[ZEIDAF =58 =] =] =] — il =] = =50 = =] =6
ARCEOER A — = - = = S n ® ® -

[ ] emrErRsRICRALSEERT. 2023/01/21




Evolution of constellations "%H (Syokoku)"
in Harumi's chart

AR IRZE (1670) ANIEH- 2R (1698)
Format of the catalogue |:> - —? v
is same. o e
(Fill in the values in A 2>
the constellation chart) + X
PG =
? Yuan Dynasty star e Tl
N ewE W catalogue (around 1363) 3 %
FEI Y22 SC I8 £/ 4 P SRR [45:003-0017] > 55 =
Revised %{é g g a 3% 3
DX ABHZHE (1677) ; gii X 3
A S 2
*— 0% —
Ry ﬁif, % 5
g g7
iz &
B = o B A
. ?; b= '%o i
&A% e
. = F 3 N
L oL ER- e h
k= R E £ -
97 Ui R E AR U 08 C0998] [ R —7E] B 37 23 SO R AR P B SO

AL B AR B AT 78(1988) p.343  [#5003-000917]  2023/01/21



Comparison results between Harumi's star catalog
and Yuan Dynasty's star catalog

*The Yuan Dynasty Star Table lists the positions of about 740 stars.

-Among them, 626 stars are consistent with the Harumi's star catalog (1698) .

*The display unit is 0.1° for Yuan catalog and 0.5° for the Harumi star catalog.
There are 14 stars within =0.25. 4 of them are in exactly the same position.

Distribution of difference between two catalogs

There is a strong
correlation between
the two catalogs.

Difference of Declination
o

98 i ! !
Difference of Right ascension 32i01/21



Star Chart of ME4EBE (Kyoto)

An astronomical chart dedicated to
Rinshoin in 1636 by the third shogun,
lemitsu. A star chart presented by the
Korean envoy. Based on a star map from
the Ming Dynasty. Harumi used the
central part of this star map.

[RHIOD M © R - HIRIAS3E B IR BURA AT HARS (2001 02 X Y £UZ3IVLILL
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Comparison with 'K &1 and TIHEPEEL

It is believed that Harumi
used this TE&#EBER ) as a
reference when observing
the star and creating the
star map for internal Circle.

Line: TR BER I
Dot line: TR #EBE R 4
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Relation diagram of Harumi's star charts

China Lee Dynasty Korea Chart of Harumi
[
C & XRFIRABZE
(1078~85) (1395) |
ﬁﬁsﬁfg'?, XRIRIHZHE | >
(AR, 1571)
DOXRFRZE =
ﬁ}‘:li?. lllllllllly. [ (1670) J g
‘ E
g : )
Q - B : N S
3 (1363%) J : 5
= [ : @XXAHZE =
= Ming Celling : (1677) 2
5 chart (1453t%) o > ®
- e N (1526-67)? #

: Chart Of Ming T EEEEEEEEEEEEEEEE [ ] i
. (15~160) : et | (1623-36)? N 5
— _ deci | Obs. Kyoto | &
AKX E (1684-86)| ®
(1506) [ WERI J e
ERIRAHZE (1690) 5
(A%, 1687) ;
‘ C_Obs. Do |2

1687-97
xzam )| g
il ----; assumption 5 342 ] o
(1698/99)
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Estimated Year of Observation of Star Catalog
by Least Squares Method

The value of F HZE &1 (Jokyo reki). It is also possible that he had
The refer value from T B¢ &) obtained Qing astronomical
(Jyujireki). . documents.
Star Catalogue number \louse Width Declena%@n Observation
28 stars 28 11279+28.1]11654+19.4
Harumi's hi —
FTemon Keitos congt;?lzﬁgon 1063 1681.5+68 16?"; 5286 ]
PR Harumi's new 950 17125+ 14.5 1687~97
constellation e GLF
I35 05 /B 1 (jyudireki) 28 stars 28 1272+ 15.% /
Yuan star catalog 28 stars 28 / / 363+6.0
o T-ER
F=4m%5& AfE X%, All stars 733 / / 1357+5.7
(£1o)
Harumi was actually observing the stars.
The identification of Chinese constellations is
much better than that of the missionaries
- (16th-18th centuries)
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28 constellation map in the old document

106

The old document in €iR X & (Kanazawa bunko)
F— 4+ /\18 B3 FLf7ik1( transcribed in 1278)
(It is said to be an excerpt from the text of 7N .

From the shape of the constellations, it is believed that the

document dates back to the Tang dynasty.
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33— M, he points out that HR4852 is pole star over
several centuries around 300 in his paper (1992).
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106 H O® 2 =

BReEaine - BEEmE &5 » RIERTECfi#ing - SRS 82X LR
TRRTATIARAE TR o
B - IR TR R TR o @ ERRHS6 5ERRNE (BRE)

BEE R » fEF—FEH ARGEM » AR REPHE G ERBEATEE (R
B . RAMER » TXPRLUEIFERS LEENR » SENFEMEEHI
BRE—) « TEAUIEES @ LB AEERE HiT30.05° « HEMEEH
EE o 136,35 BESRFHEMLFNEET » ERNRIFRERERRR
HHEERIEICT - e (FENEE) RAESGE-

H-BETRERLNEZ FESZH H205H224(1992)

Translation:

Estimates by the author.

From the 1st century to the 5th
century, among the stars visible to the
naked eye, G(HR4852) was the only
star closest to the celestial pole.
Around 310 A.D., the angular leading
between the two was close, at 0.05° .

The star's luminosity was rather faint
(magnitude 6.3), but in the clear night
skies of antiquity without light
pollution, astronomers of the time had
no difficulty seeing it.

Therefore, in these centuries, the Pole
Star (i.e., string star) 1s most likely the
G Star.
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Date of observation records other than star charts
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The date of
observation is
around 370AD.
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<+ Dating Methods of Ancient
Chinese Star Charts

[Appendix: SHIBUKAWA Harumi’s star charts]
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