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e XBE «the form of heaven »

e Xif «discourses on heaven »

Observers' category : « cosmography »

My use of the term 'cosmography' rather than '‘cosmology' is a deliberate
distinction. By the Ffirst of these terms | mean a description that (at least
ostensibly) is mainly concerned with the shape and size of the heavens and
the earth, and with the disposition and motions of the heavenly bodies — a
cosmic equivalent of geography. By the second term | mean any theory of
how the universe works in a more metaphysical sense. In China | would call
discussion of Yinyang and Five Phase thinking cosmology in this sense
(Cullen [1993], p. xi, n. 2).
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Zhang Heng sRf (87-140), Lingxian &
Heaven is eggshell, earth is yolk.

(Flat) earth at center, floating on the
ocean.
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Heaven has N & S pole, Red & Yellow
Road (equator & ecliptic).

Heaven turns around earth, gene-
rating day & night, seasons and life,
its momentum carried over from the
origins of the world.

Sun is sole source of light, illumina-
ting moon & stars, even under water.

Five « traveling stars », which change
speed & direction as they get closer
& farther from heaven (which turns
the opposite way).
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=X Awning heaven

o
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Anon., Zhoubi E§#
Wang Chong E£7 (27-100), Lunheng &

Benefits:
* Heaven perfect mirror of earth
* Heaven above earth
 Sundoesn’t goin the ocean
Costs:

 Sun & moon move up and down co-

ncentric tracks for seasonal changes A Z, W7 n T\', ‘
in altitude & temperature. 7 ,{, hoHie
* Optical illusion makes heaven & ear- /]\9)' % ‘E ; Q 3? ;;
FrJEs th appear to converge at horizon (& 4 b b 0 pdets
et sunset) = ;}’ g ; .f@ fe
% « 167,000 liline of sight/light. ﬁbl T j’ .
-9 * Eclipses: because yin & yang. Powh 5 wb A 2
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e Thereis no heaven

» Everything moves around suspended * " *
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« Originally : there were three « schools » ZX of cosmography.
* 2nd cent.: the debate is over, sphere heaven won (because it was better).
« 8th cent. : the debate is really over, it is silly, no one cares.
» 16t cent.: Jesuits introduce the spherical Earth, get people thinking again.
(Forke [1925], Maspero [1929], Eberhard [1936], Needham [1959], Kalinowski [1990]..)

Longer versions:

 C.Cullen, « Cosmographical discussions in China from early times up the T'ang
Dynasty » (Ph.D. diss., U London, 1977)

o PRER: "HEHENRXXE2ER. (PEMSZAER, 2007 F)
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Cai Yong 8E (133-192), Memorial from Shuofang ¥875 £& :

MAEE =X, BRZE, BEEE, TER. HEET, BRXIRK, 3
FmEsk, MHEXESHIE, SEEMAERENE, BIEHEH,

The discourse on heaven's form is comprised of three expert-lineages
(jia), but the study of Expansive Night has died out and has no master
method. Both the techniques & numbers (shu shu) of the Gnomon of
Zhou survive, but when examined (kao) & verified (yan) against the case
of heaven, there is much that misses the mark. It is only Sphere Heaven
that completely grasps the true circumstances. The observatory bronze
instrument employed by the Clerk’'s Office of our day is patterned upon

this model (fa).
SA The research leading to these results has received funding from the European research Council under the
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LEEXREGHE, SEEMBERESRE, BAIEZED, 1/\REE, MEXHMZR,
IFEE, ARER, UMTHA, UMPAE, wHhxY, BtEAZ2ED, EREEME
AZE, AISTHEMAGR, FRERET, BENE, REME, UERE. FBEIR,
wEEI, REWE, BIRER, BERERE, ThEBN, HIEXZESE, FhHERK,

... It is only Sphere Heaven which completely grasps the true circumstances. The
observatory bronze instrument employed by the Clerk's Office of our day is
patterned upon this model: a sphere erected eight-chi (1.95 m) [in diameter] and
possessed of the forms of heaven & earth by which one aligns the Yellow Road
(ecliptic) to observe the release & restrain (of luminary motion), by which one moves
the sun & moon, and by which one paces the five woofs (planets) — fine and subtle,
profound and mysterious, it is a dao that shall remain unchanged for a hundred
generations. The officials have the apparatus but not the original book(s), and the
previous monographs are, for their part, faulty and do not discuss it. | had desired
originally to lie beneath the instrument and contemplate its subtleties and master
its numbers according to du (365%2 du = 360°) so as to write it up into a piece; for my
inexcusable crime, [however], | have been banished to the north to be annihilated by
dust and broken by rain and denied access to any route to influence. It would be
appropriate [then] to inquire among [Your] ministers, and down all the way to
[hermit] grottoes, about someone knowledgeable about the idea of Sphere Heaven
and order him to recount its substance.
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?? : Zhou bi FE%% presents the case for « awning heaven »

178 : Cai memorializes throne that the « sphere » is victorious and endangered, must
study the Grand Clerk’s bronze instrument.

192 : Cai dies
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?? : Zhou bi FE%% presents the case for « awning heaven »

178 : Cai banished to Shuofang for tianwen X3 malpractice

178 : Cai memorializes throne that the « sphere » is victorious and endangered, must
study the Grand Clerk’s bronze instrument.

192 : Cai dies
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?? : Zhou bi FE%% presents the case for « awning heaven »

178 : Cai invites Liu Hong %% & Qiao Zhou 3 & to the Dongguan EF#] to write
histories of tianwen & [i.

178 : Cai banished to Shuofang for tianwen X3 malpractice

178 : Cai memorializes throne that the « sphere » is victorious and endangered, must
study the Grand Clerk’s bronze instrument.

192 : Cai dies
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?? : Zhou bi FE%% presents the case for « awning heaven »

103 : commission of X3 =1E#i{E « Grand Clerk’s Yellow-Road bronze instrument »

178 : Cai invites Liu Hong %% & Qiao Zhou 3 & to the Dongguan EF#] to write
histories of tianwen & [i.

178 : Cai banished to Shuofang for tianwen X3 malpractice

178 : Cai memorializes throne that the « sphere » is victorious and endangered, must
study the Grand Clerk’s bronze instrument.

192 : Cai dies
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?? : Zhou bi FE%% presents the case for « awning heaven »

103 : commission of XS =EHi{&E « Grand Clerk’s Yellow-Road bronze instrument »
125 :Zhang Heng &% (78-139) named Prefect Grand Clerk X534, creates

- Ling xian Z%& (most important treatise on « sphere heaven »

- Huntianyi ¥ X{& (treatise describing the construction of the armillary sphere)

- 164 (?) : « miraculous » water-driven demonstrational armillary.

178 : Cai invites Liu Hong %% & Qiao Zhou 3 & to the Dongguan EF#] to write
histories of tianwen & [i.

178 : Cai banished to Shuofang for tianwen X3 malpractice

178 : Cai memorializes throne that the « sphere » is victorious and endangered, must
study the Grand Clerk’s bronze instrument.
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?? : Zhou bi FE%% presents the case for « awning heaven »

80 :Wang Chong E£7 writes defense of « awning heaven » in Lunheng &1
103 : commission of X =1E§i{& « Grand Clerk’s Yellow-Road bronze instrument »
125 :Zhang Heng &% (78-139) named Prefect Grand Clerk X534, creates

- Ling xian Z%& (most important treatise on « sphere heaven »

- Huntianyi ¥ X{& (treatise describing the construction of the armillary sphere)
- 164 (?) : « miraculous » water-driven demonstrational armillary.

178 : Cai invites Liu Hong #I;# & Qiao Zhou /& to the Dongguan E#] to write
histories of tianwen & [i.
178 : Cai banished to Shuofang for tianwen X3 malpractice

178 : Cai memorializes throne that the « sphere » is victorious and endangered, must
study the Grand Clerk’s bronze instrument.

% 179 : Cai released from banishment, sent to Wu &, finds a copy of Lunheng. @
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?? : Zhou bi FE%% presents the case for « awning heaven »

80 :Wang Chong E£7 writes defense of « awning heaven » in Lunheng &1

103 : commission of XS$E&EEHi{&E « Grand Clerk’s Yellow-Road bronze instrument »
125 :Zhang Heng &% (78-139) named Prefect Grand Clerk X534, creates

- Ling xian Z%& (most important treatise on « sphere heaven »

- Huntianyi ¥ X{& (treatise describing the construction of the armillary sphere)
- 164 (?) : « miraculous » water-driven demonstrational armillary.

178 : Cai invites Liu Hong #I;# & Qiao Zhou /& to the Dongguan E#] to write
histories of tianwen & [i.
178 : Cai banished to Shuofang for tianwen X3 malpractice

178 : Cai memorializes throne that the « sphere » is victorious and endangered, must
study the Grand Clerk’s bronze instrument.

% e 179 : Caireleased from banishment, sent to Wu %, finds a copy of Lunheng. @
T: - 7?2 :Zheng Xuan ¥§Z (126-200) writes about « sphere heaven » .
= i 0
§ o . t
AL 192 : Cai dies i
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e 7?7 :Zhou bi [E1§% presents the case for « awmng heaven »
« 80 :Wang Chong E£7 writes defense of « awning heaven » in Lunheng &1
103 :commission of X =iE#i{#E « Grand Clerk’s Yellow-Road bronze instrument »

Conclusion:
Cai Yong's prognosis of second-century cosmography ignorant ?

Rhetorical ? Both ?
Either way, not the best spokesman.

« 178: Cai memorializes throne that the « sphere » is victorious and endangered, must
study the Grand Clerk’s bronze instrument.

% e 179 : Caireleased from banishment, sent to Wu %, finds a copy of Lunheng. @
: .
T * ??:Zheng Xuan E8Z (126-200) writes about « sphere heaven » 7
=Y A 0
Z o O E z
A 192 : Cai dies T
oD
SA The research leading to these results has received funding from the European research Council under the : o
marevarcaLscness European Union’s Seventh Framework Programme (FP7/2007-2013) / ERC Grant agreement n. 269804. o



DY s asaEIPNR
Compilations

KE Song shu X3 « Tianwen zhi» (493)

« Compiler, Shen Yue ;%) (441-513), relies on He Chengtian faf&X (c.370-447) & Xu Yuan
%2 (394-475) monographs.

B8 Jinshu XX & « Tianwen zhi » (648)

FE® Suishu X3&E « Tianwen zhi » (656)
« Monographs solicited from Li Chunfeng Z=;Z& (602-670), expert.

BT & Kaiyuan zhanjing (729)

§ e Compiled by Gautama Siddhartha ZZ%;E, expert.

|'_r_] * Lost Tang - Qing, negligible historical impact.
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Compilations

Shen Yue X&) (441-513), non-expert (?)
* Song shu « Tianwen zhi »

Li Chunfeng ZjZE (602-670), expert
e Jin shu« Tianwen zhi »
e Suishu«Tianwen zhi »
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» Cai Yong memorial on « three schools », anxiety about loss of the sphere (C|tat|on)

* (The sphere)
— Lu Ji P=4& (188-219) « first extrapolates the sphere heaven idea » EH#EEXRE .
— Wang Fan E£# (3rd cent.), Huntianxiang shuo EX&:% (citation)

— He Chengtian /& X (c. 370-447): Wang Fan is right ; also, the sun’s entry into ocean causes
evaporation that replenishes the rivers (citation)

— History of « sphere instruments » from Sage Kings to 436 : Yao's « rotating mechanism jade
traverse » el £ % was a prehistoric jade armillary sphere ; mention of « sphere heaven » in
Western Han proves instrumentation.

(The losers)
— « Awning heaven » : against attribution to the Western Zhou ; description ; criticism

— Summary of « Curious chatter » post-178 :

% o YuXi BE (fl 335/342), An tian lun &X5& «secure heaven » @
:1: > YuSong E% (fl c.265), Qiong tian lun EX& « vault heaven » 7
. = : . o)
(@; o Yao Xin @z (fL 3rd cent.), Xuan tian lun EXK:% « floorboard heaven » : &
g ¢ W
s
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The technique of Awning Heaven is said to have emerged from Duke Dan of
Zhou's (11th cent. BQ) visit to the Yin-Shang, but this due to false attribution.
The book is called Zhoubi: bi meaning « gnomon », and zhou « the number of the
circumference of heaven » (Song shu, 23.679).

* (The losers)
— « Awning heaven » : against attribution to the Western Zhou ; description ; criticism

— Summary of « Curious chatter » post-178 :

UMR 7219

o YuXi BE (fl 335/342), An tian lun &ZXi% « secure heaven »
o YuSong E# (fl c. 265), Qiong tian lun EXz& « vault heaven »
o Yao Xin #k{5 (fl 3rd cent.), Xuan tian lun X% « floorboard heaven »
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Heaven is like a covering (chariot) awning, and earth is like an overturned basin.
The earth is tall in the center and tapers at the four [edges]; the sun and moon
revolve with the rotation of heaven, and this makes day and night as they are

hidden by the height of the earth. Heaven and earth are at a total of 80,000 (i

apart, and the center of heaven and earth is taller than the outer heng (the path
of the sun at winter solstice) by 60,000 li. The height of the top of earth is taller
than heaven's outer heng by 20,000 (i (Song shu, 23.679).

* (The losers)
— « Awning heaven » : against attribution to the Western Zhou ; description ; criticism

— Summary of « Curious chatter » post-178 :

%ED o YuXi BE (fl 335/342), An tian lun &X5& «secure heaven »

3

I° o YuSong E# (fl c.265), Qiong tian lun EX3& « vault heaven »

?Dz o Yao Xin #k{5 (fl 3rd cent.), Xuan tian lun X% « floorboard heaven »
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s Cullen (1996)
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» Cai Yong memorial on « three schools », anxiety about loss of the sphere (citation) *

* (The sphere)
— Lu Ji P=4& (188-219) « first extrapolates the sphere heaven idea » EH#EEXRE .

— Wang Fan E£# (3rd cent.), Huntianxiang shuo EX&:% (citation)

— He Chengtian /& X (c. 370-447): Wang Fan is right ; also, the sun’s entry into ocean causes
evaporation that replenishes the rivers (citation)

— History of « sphere instruments » from Sage Kings to 436 : Yao's « rotating mechanism jade
traverse » el £ % was a prehistoric jade armillary sphere ; mention of « sphere heaven » in
Western Han proves instrumentation.

(The losers)
- « Awning heaven » : against attribution to the Western Zhou ; descr. (72 = ) ; crit. (265 &)

— Summary of « Curious chatter » post-178 :

% o YuXi BEE (fl 335/342), An tian lun ZTX5& « secure heaven » @
:1: > YuSong E# (fl c.265), Qiong tian lun EXi% «vault heaven » 7

] P : . o)
(@; o Yao Xin @k (fL 3rd cent.), Xuan tian lun EX:% « floorboard heaven » : &

” ‘wa
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*‘ Shen Yue's version (493)

M= B R R, RZIER,
These three opinions are all [nothing but] curious chatter and miss the mark by
a great distance (Song shu, 23.680).

— Summary of « Curious chatter » post-178 :

UMR 7219

o YuXi BE (fl 335/342), An tian lun &ZXi% « secure heaven »
o YuSong E%# (fl c. 265), Qiong tian lun EX3& « vault heaven »
o Yao Xin @k (fL 3rd cent.), Xuan tian lun 8X:% « floorboard heaven »
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* Cai Yong memorial on « three schools », anxiety (short citation)
* « Awning heaven » : description ; for attribution to Western Zhou, even Fuxi
* « Expansive night » : description from Xi Meng #F&8 (1st cent.)

e Summary of « curious chatter » post-178:
- YuXi BE (fl 335/342), An tian lun &TX3& « secure heaven » (longer citation)

- YuSong E¥% (fl c. 265), Qiong tian lun EX3& « vault heaven » (longer citation)
- Yao Xin #¥E (fl 3rd cent.), Xuan tian lun ¥FX5s « fFloorboard heaven » (longer citation)
 Wang Chong's £7 (27 —c. 100) case for « awning » (citation)
« Ge Hong's Bt (283-343) long case against Wang Chong (citation)
::« Wang Fan £# (3rd cent.), Huntianxiang shuo BX %1 (citation)

£

&= Instruments

SOHERE

:DIDEROT

(72

A The research leading to these results has received funding from the European research Council under the
marevarcaLscness European Union’s Seventh Framework Programme (FP7/2007-2013) / ERC Grant agreement n. 269804.

IN THE ANCIENT WORLD

PARIS



iﬂ" Cosmography
» Cai Yong memorial on « three schools », arxiety (short citation)
* « Awning heaven » : description ; for attribution to Western Zhou, even Fuxi

JFANEZ, #%E THE] .

The men of Zhou recorded it, thus is it called Zhoubi (Jin shu, 11.278).

- YuSong E# (fl c. 265), Qiong tian lun EXE% « vault heaven » (longer citation)
- Yao Xin #¥E (fl 3rd cent.), Xuan tian lun ¥FX5s « fFloorboard heaven » (longer citation)

« Wang Chong's £7 (27 —c. 100) case for « awning » (citation)
« Ge Hong's Bt (283-343) long case against Wang Chong (citation)

§§§ « Wang Fan F# (3rd cent.), Huntianxiang shuo EXZ:i (citation)
T~ &% Instruments
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* Cai Yong memorial on « three schools », anxiety (short citation)
* « Awning heaven » : description ; for attribution to Western Zhou, even Fuxi
* « Expansive night » : description from Xi Meng #F&8 (1st cent.)

e Summary of « curious chatter » post-178:
- YuXi BE (fl 335/342), An tian lun &TX3& « secure heaven » (longer citation)

- YuSong E¥% (fl c. 265), Qiong tian lun EX3& « vault heaven » (longer citation)
- Yao Xin #¥E (fl 3rd cent.), Xuan tian lun ¥FX5s « fFloorboard heaven » (longer citation)
 Wang Chong's £7 (27 —c. 100) case for « awning » (citation)
« Ge Hong's Bt (283-343) long case against Wang Chong (citation)
::« Wang Fan £# (3rd cent.), Huntianxiang shuo BX %1 (citation)
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BEE" Cosmography
» Cai Yong memorial on « three schools », arxiety (short citation)
* « Awning heaven » : description ; for attribution to Western Zhou, even Fuxi
« « Expansive night » : description from Xi Meng #B85 (1st cent.)
e Summary of « curious chatter » post-178:
- YuXi EE (fl. 335/342), An tian lun &X3i& « secure heaven » (longer citation)
- YuSong E#% (fl c. 265), Qiong tian lun EX3& « vault heaven » (longer citation)
- Yao Xin #k{E (fL 3rd cent.), Xuan tian lun ¥ X% « floorboard heaven » (longer citation)
N BT RZER, KRZER,

These three opinions are all [nothing but] curious chatter and miss the mark by
a great distance (Song shu, 23.680).

HES. 2%, s B E s, JEmBERRE M.

From Yu Xi, Yu Song, and Yao Xin [on], everything is whimsical and fantastical
opinions, these are not people who discussed heaven by plumbing numbers (Jin
shu, 11.280).

The research leading to these results has received funding from the European research Council under the : o
marevarcaLscness European Union’s Seventh Framework Programme (FP7/2007-2013) / ERC Grant agreement n. 269804. o
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* Cai Yong memorial on « three schools », anxiety (short citation)
* « Awning heaven » : description ; for attribution to Western Zhou, even Fuxi
* « Expansive night » : description from Xi Meng #F&8 (1st cent.)

e Summary of « curious chatter » post-178:
- YuXi BE (fl 335/342), An tian lun &TX3& « secure heaven » (longer citation)

- YuSong E¥% (fl c. 265), Qiong tian lun EX3& « vault heaven » (longer citation)
- Yao Xin #¥E (fl 3rd cent.), Xuan tian lun ¥FX5s « fFloorboard heaven » (longer citation)
 Wang Chong's £7 (27 —c. 100) case for « awning » (citation)
« Ge Hong's Bt (283-343) long case against Wang Chong (citation)
::« Wang Fan £# (3rd cent.), Huntianxiang shuo BX %1 (citation)

£

&= Instruments

SOHERE
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X Cosmography
» Cai Yong memorial on « three schools », anxiety (short citation)

* « Awning heaven » : description ; for attribution to Western Zhou, even Fuxi; Liang Wudi Z &7 (r. 502-
549) did the same thing.

» « Expansive night » : description from Xi Meng #B#5 (1st cent.)

e Summary of « curious chatter » post-178 :
- Yu Xi EE (fl. 335/342), An tian lun £X5% « secure heaven » (longer citation)

- Yu Song E#% (fL c. 265), Qiong tian lun EX5& « vault heaven » (longer citation)

- Yao Xin #{5 (fl 3rd cent.), Xuan tian lun ¥ X34 « floorboard heaven » (longer citation)
« Wang Chong's £% (27 - c. 100) case for « awning » (citation)
« Ge Hong's Ei#t (283-343) long case against Wang Chong (citation)

e He Chengtian fi] & X (c.370-447): Wang Fan is right; also, the sun’s entry into ocean causes
evaporation that replenishes the rivers (citation)

Wang Fan % (3rd cent.) : see Jin shu « Tianwen zhi »

UMR 7219

On the problem of the apparent size of objects at meridian and horizon within « sphere heaven »

£

SCIENCES, PHILOSOPHIE, HISTOIRE

- % Instruments 5
: : o
8 i w
ggce
SA The research leading to these results has received funding from the European research Council under the : =%
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X Cosmography

Cai Yong memorial on « three schools », anxiety (short citation)

« Awning heaven » : description ; for attribution to Western Zhou, even Fuxi; Liang Wudi 27 (r. 502-
549) did the same thing.

« Expansive night » : description from Xi Meng #BE5 (1st cent.)

Summary of « curious chatter » post-178 :
- Yu Xi EE (fl 335/342), An tian lun &K@ « secure heaven » (longer citation)

- Yu Song E#% (fl c. 265), Qiong tian lun ZXi& « vault heaven » (longer citation)

- Yao Xin #{5 (fl 3rd cent.), Xuan tian lun ¥ X34 « floorboard heaven » (longer citation)
Wang Chong’s E£% (27 - c. 100) case for « awning » (citation)
Ge Hong's Ei#t (283-343) long case against Wang Chong (citation)

He Chengtian {a] & X (c.370-447): Wang Fan is right; also, the sun’s entry into ocean causes
evaporation that replenishes the rivers (citation)

Wang Fan £% (3rd cent.) : see Jin shu « Tianwen zhi »

HAMNE T3 KR, FRERS, HR (&%) .
From the outside, this is largely the same as Wang Fan. Wang Fan's Huntian

[xiang] shuo is contained in the History of Jin (Sui shu, 19.512).

The research leading to these results has received funding from the European research Council under the



X §8 Cosmography
* (Jin shu contents)

* On the problem of the apparent size of objects at meridian and horizon within « sphere
heaven »

— 5th cent. BC*, Liezi %+ : Confucius can't solve argument between children about when the sun is
closest to us in the day (at horizon, it's bigger ; at meridian, it's hottest).

— 1st cent. BC, Huan Tan 18§ - Yang Xiong 5% conversation: (1) stars more dispersed at the
horizon ; (2) noonday heat result of accumulation, not proximity.

— 2nd cent. AD, Zhang Heng, Lingxian: setting/rising sun appears larger because of dark background,
like fire appears larger at night.

— 3rd cent. AD, Shu Xi R E :juxtaposition of objects — big cauldron, small room — changes their
apparent size.

— 4th cent. AD, Jiang Ji &% : « the mess of explanations is due to the human eye » #9A2Z:%, HAAHE
1 ; « sphere instrument » measurements disprove dispersion of stars at horizon ; luminosity and
color of sun at horizon due to layer of « wandering gi» %5 on earth’s surface.

UMR 7219

— 6th cent. AD, Zu Geng fHME : observation & measurement are only credible evidence, and they

SCIENCES, PHILOSOPHIE, HISTOIRE

SOHERE

: : -
confirm « sphere heaven » ; arguments based on books, « reason » I and pure mathematical ext- ©
rapolation are « exaggerated nonsense » St Z ¥ . "

H7 )=
SA The research leading to these results has received funding from the European research Council under the : =%
mamemancausciNcess European Union’s Seventh Framework Programme (FP7/2007-2013) / ERC Grant agreement n. 269804. o
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f‘ L| Chunfeng'’s Sui shu version (656)

Zu Geng 1HHE :

Himm A& 25, MERMY, DAHIESR. BERE, oo, MBRm, 5508
VU, #WHH 2 FFF, AR R, RZUMER, B U=k, AERZH, F
MA R MR, MHEES

Since antiquity, there have been many who have discoursed upon heaven, but
the big names all disagree to the point of mutual destruction. | have humbly rev-
iewed their differences, | have investigated the matter in the classics, | have
looked up to observe the stars & pole, | have gazed out at the four corners (of
the earth), | have perceived the rise & fall of the sun & moon, | have inspected
the appearance & disappearance of the five stars (planets), | have checked it by
means of instruments & models, | have reexamined it by means of clepsydra,
and [l can tell you that] the principals of sphere heaven are credible & evid-
enced. | have thus decided to toss out the diverse opinions (shuo) [of my pred-
ecessors] and just stick to my [armillary] sphere instrument... (Sui shu, 19.514).

— 6t cent. AD, Zu Geng fHME : observation & measurement are only credible evidence, and they
confirm « sphere heaven » ; arguments based on books, « reason » 2 and pure mathematical ext-¢
rapolation are « exaggerated nonsense » StV E:.

:DIDEROT
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9FLi Chunfeng's Sui shu version (656)

»
SRS R T EEN\TLHE, aihie, RikEz ., BEARRZ
1, TERRHE, FHEtar, BEEAZ WM. EFZBEBMAZ 5, SAH
=L, MORBESKHBGRW? £33, KRZalE, AEERE. SRS,
MR LA, feokpe@ESBHE, Hio% T2
... From the [weft text] Kaolingyao, former scholars got the figure 178,500 li for
the distance between heaven & earth, [but] when examined by means of
gnomon shadows it misses the mark in excess. Furthermore, rather than reveal
its procedure for attaining [this Figure], [the text] just emptily posits the
number — probably just an expression of exaggerated nonsense — which is
certainly not the directive of the Sages. Most scholars hold stubbornly to this
opinion (shuo) without changing it—do they not know to seek out its
principles, or the reason for this number cannot be sought? Wang Fan's
investigation, compared to previous opinions, reduced [this figure] by no less
than one half. It was not something he knew from observation but [only]
through reasoning ({/), so he was truly unable to get at the substance of the
matter from afar — how could this be close & tight ? (Sui shu, 19.514).

— 6t cent. AD, Zu Geng fHME : observation & measurement are only credible evidence, and they
confirm « sphere heaven » ; arguments based on books, « reason » I and pure mathematical ext-
rapolation are « exaggerated nonsense » Eift & . i

:DIDEROT
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SIS s RIS
Sui shu « Tianwen zhi » headings

(1) Introduction

(2) Cosmography & Instrumentation
- X% Cosmography
~ {&% Instrumentation

o ;B K& «Sphere heaven instrument » (observational armillary sphere)
o EXRZR «Sphere heaven effigy » (demonstrational armillary sphere)
o ZBE «Awning diagram » (star chart / dial instrument ?)
o &% «Gnomonics »
o J®%) «Clepsydra»
.. (3) Catalog of astral lore

% (4) AKX EE Five Dynasties Disasters, Incidents, and Responses @
L -
= siig
s
SA The research leading to these results has received funding from the European research Council under the : o
mamemancausciNcess European Union’s Seventh Framework Programme (FP7/2007-2013) / ERC Grant agreement n. 269804. a



Li Chunfeng on instrumentation

o)
iR PO5 500 00 SPIEST
Sui shu « Tianwen zhi » instrument catalog

Point 1: the catalog focuses on the use of instruments to disprove Zhou-bi « shadow
rule », i.e. 1000 liin the macrocosm equals 1 cun at the observer.

Point 2: the «sphere heaven instrument» heading devotes one paragraph to
refuting the antiquity of sphere heaven : the Book of Document's ¥l E# «rotating
mechanism jade traverse » is not an armillary sphere, but the Northern Dipper (UMa).

BEZE, EZa, BB, JEHENRE, SERABHREBEREXRE,

No brush-toting official (historian) ever makes the distinction, even [Grand]
Clerk [Sima] Qian (c. 145 - c. 86 BC) and Ban Gu (32-92) cast the matter into
doubt (by explicitly identifying it with Northern Dipper), [but] it was Ma
[Rong] (79-166) who Ffirst conceived of saying that [xuanji] yuheng was the
sphere heaven instrument (Sui shu, 19.516).

£

SOHERE

SCIENCES, PHILOSOPHIE, HISTOIRE
UMR 7219

:DIDEROT
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Shen Yue
Cai Yong: 3 schools, sphere wins, anxiety
Sphere heaven : ancient :?)

Awning heaven : not ancient :*|

Expansive night : not ancient :*|

3"- 4'" cent. models : new :(

MR 7219

OPHIE, HISTOIRE
|

SCIENCES, PHILOS

N SOHERE
=

IN THE ANCIENT WORLD

The research leading to these results has received funding from the European research Council under the
marevarcaLscness European Union’s Seventh Framework Programme (FP7/2007-2013) / ERC Grant agreement n. 269804.
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Li Chunfeng

Cai Yong: 3 schools, sphere wins, anxiety
Awning heaven : ancient :»(

Expansive night: ancient ? :»?

3rd - 4th cent. models : new :/(

Sphere heaven : not ancient :?)

Sphere heaven refinement (5" c. BC - 5 c. AD) @

Instruments : for proving the sphere
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}The structure of sphere revolutions

N L J
) L . 3 _ N
g% IOV, N €
Shen Yue Li Chunfeng
Cai Yong : 3 schools, sphere wins, anxiety Cai Yong : 3 schools, sphere wins, anxiety
Sphere heaven: ancient :?) Awning heaven : ancient :A(
Awning heaven : notiincient :*| Expansive night: ancien
Expansive night : not &ncient :*| 3rd - 4th cent. models : new:
3. 4 cent. models : new :A( Sphere heaven : not ancient :?)
adl Sphere heaven refinement (5" c. BC -5 c. AD)
L . -
o Instruments : for proving the sphere 2
w3 P ow
*» 0
SA The research leading to these results has received funding from the European research Council under the 5 Q
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UMR 7219

SCIENCES, PHILOSOPHIE, HISTOIRE

72,

MATHEMATICAL SCIENCES
IN THE ANCIENT WORLD

Shen Yue

Cai Yong: 3 schools, sphere wins, anxiety

Sphere heaven: ancient :*)

Awning heaven : not ancient :*|

Expansive night : not ancient :*|

3"- 4" cent. models : new :(

PHB A0 >N TP
Li Chunfeng

Cai Yong: 3 schools, sphere wins, anxiety
Awning heaven : ancient :~(

Expansive night : ancient ? :»?

3rd - 4th cent. models : new :/(

Sphere heaven : not ancient :*)

Sphere heaven refinement (5" c. BC - 5 c. AD)

Instruments : for proving the sphere

The research leading to these results has received funding from the European research Council under the
European Union’s Seventh Framework Programme (FP7/2007-2013) / ERC Grant agreement n. 269804.
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;_1i¢fThe structure of sphere revolutions
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Shen Yue Li Chunfeng

Cai Yong: 3 schools, sphere wins, anxiety Cai Yong : 3 schools, sphere wins, anxiety

Sphere heaven: ancient :*) Awning heaven : ancient :”(

Awning heaven : not anciejt :*| Expansive night : ancient ?{"?

Expansive night : not ancieht :*| 3rd - 4th cent. models : newi* (

3. 4 cent. models : new :*( Sphere heaven : not ancient :*)
adt Sphere heaven refinement (5 c. BC- 5" c. AD)
_ : .
o Instruments : for proving the sphere 2
U3 E w

*» 0
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Li Chunfeng on Shen Yue

PSS O SIS
* Liborrows heavily from Shen’s monograph.

* Lidoes not mention Shen or his Song shu
* Liargues against Shen's position
* Liindirectly criticizes Shen:

HECZE, B2, B8 VIEEBEEER ...

No brush-toting official (historian) ever makes the distinction, even [Grand]
Clerk [Sima] Qian and Ban Gu cast the matter into doubt ... (Sui shu, 19.516).

History Date TWZ auth.
Shiji 91 BC  Sima Qian
7[{ Han shu 111 Ban Zhao/Ma Xu ? - Ban Gu
i \ Hou Han shu 445 Cai Yong & Qiao Zhou
Cﬁ Q Song shu 493 He Chengtian, Xu Yuan — Shen Yue @
. —1- Wei shu 554 Wei Shou
E VTN Jin shu 648 Shen Yue - Li Chunfeng 5
z = o
Te" i w
s
SA The research leading to these results has received funding from the European research Council under the : =%
mamemancausciNcess European Union’s Seventh Framework Programme (FP7/2007-2013) / ERC Grant agreement n. 269804. a



PSS O SIS
* Liborrows heavily from Shen’s monograph.

* Lidoes not mention Shen or his Song shu
* Liargues against Shen's position
* Liindirectly criticizes Shen:

HECZE, B2, B8 VIEEBEEER ...

No brush-toting official (historian) ever makes the distinction, even [Grand]
Clerk [Sima] Qian and Ban Gu cast the matter into doubt ... (Sui shu, 19.516).

History Date TWZ auth.
Shiji 91 BC  Sima Qian
—li Han shu 111 Ban Zhao/Ma Xu ? = Ban Gu
» 7\ Hou Han shu 445 Cai Yong & Qiao Zhou

§ I Song shu 493 He Chengtian, Xu Yuan — Shen Yue @
[ - Wei shu 554 WeiShou
E VTN Jin shu 648 Shen Yue — Li Chunfeng
A

(92,

:DIDEROT

The research leading to these results has received funding from the European research Council under the
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* Liborrows heavily from Shen’s monograph.

P35 50l O OX SIISSS

* Lidoes not mention Shen or his Song shu

* Liargues against Shen's position
* Liindirectly criticizes Shen:

HEZE, BZadE, BB, YIEHEEE ...

No brush-toting official (historian) ever makes the distinction, even [Grand]
Clerk [Sima] Qian and Ban Gu cast the matter into doubt ... (Sui shu, 19.516).

History Date
Shiji 91 BC

—li Han shu 111

Hou Han shu 445

Q Song shu 493

§ L

% - Wei shu 554
AN Jin shu 648

o

;g

72,

TWZ auth.

Sima Qian

Ban Zhao/Ma Xu ? - Ban Gu

Cai Yong & Qiao Zhou

He Chengtian, Xu Yuan — Shen Yue
Wei Shou

Shen Yue - Li Chunfeng

The research leading to these results has received funding from the European research Council under the
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* Liborrows heavily from Shen’s monograph.

P35 50l O OX SIISSS

* Lidoes not mention Shen or his Song shu

* Liargues against Shen's position
* Liindirectly criticizes Shen:

HEZE, BZadE, BB, YIEHEEE ...

No brush-toting official (historian) ever makes the distinction, even [Grand]
Clerk [Sima] Qian and Ban Gu cast the matter into doubt ... (Sui shu, 19.516).

History Date
Shiji 91 BC

—li Han shu 111

Hou Han shu 445

Q Song shu 493

§ L

% - Wei shu 554
AN Jin shu 648

o

;g

72,

TWZ auth.

Sima Qian

Ban Zhao/Ma Xu ? - Ban Gu

Cai Yong & Qiao Zhou

He Chengtian, Xu Yuan - Shen Yue
Wei Shou

Shen Yue - Li Chunfeng

The research leading to these results has received funding from the European research Council under the
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Northern observational astronomy :

c. 390 : Jiang Ji (Later Qin Chang’an) launches the empirical approach to cosmog-
raphy.

5th — 6th ¢.: Northern Wei, Northern Zhou, and Sui experts significantly develop
observational astronomy and cosmography

Li Chunfeng:

SCI ISOPHIE, HISTOIRE
UMR 7219

(72

627-634 : construction of state-of-the-art bronze observational armillary sphere
641 : appointed Assistant Grand Clerk

641 : authors Faxiang zhi ;587 in 7 juan on « the sphere »

646 : Finishes Jin shu « Tianwen zhi » history of « the sphere »

648 : appointed Prefect Grand Clerk

656 : Finishes Sui shu « Tianwen zhi » history of « the sphere »

Conclusion : the sphere is fFlourishing.

A

The research leading to these results has received funding from the European research Council under the

marevarcaLscness European Union’s Seventh Framework Programme (FP7/2007-2013) / ERC Grant agreement n. 269804.
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A PIS R0 > SRS
e 220:Han falls, all « sphere instruments » disappear.

e 3rd—4th c,: Wang Fan, Ge Hong construct demonstrational spheres

e« 323:Han-Zhao ;E# (304-329) construct observational « sphere instrument » in
Chang’an.

* The Xiongnu « sphere instrument » changes hands to the Later Zhao (319-351),
Former Qin (350-394), and Later Qin (384-417)

412 :Tuoba Northern Wei construct giant iron observational sphere.

e 417 :Jin General Liu Yu Zl48 (363-422) sacks Chang'an, transports the Xiongnu
« sphere instrument » to Jiankang.

- The difference in latitudes (34°21° vs. 32°02° N) is a problem.
* 420:Liu Yu overthrows the Jin, establishes the Liu-Song dynasty (420-479).

). Conclusion: sphere tragedy. @
L "
S e
il
SA The research leading to these results has received funding from the European research Council under the : =%
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Differences
* Context: 5th century south vs. 7th century north.
» Expertise : one is an astronomer, the other works from astronomers’ writings.
* Vision of history : one is an optimist, the other is a pessimist.
* Vision of future : we are losing the sphere vs. we are improving the sphere.
* Personal tensions : Li Chunfeng hates Shen Yue ???

Question : « What about when they agree on something ? »
* There are three « schools ».
* Sphere heaven is true.

L -
= :
s
SA The research leading to these results has received funding from the European research Council under the : =%
mamemancausciNcess European Union’s Seventh Framework Programme (FP7/2007-2013) / ERC Grant agreement n. 269804. o
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School count
« 178,CaiYong: =3X «threeschools»

 493,Shen Yue: =23% «three schools»

=32 « three schools »

648, Li Chunfeng:

e 656, Li Chunfeng: =2% «three schools »

UMR 72

CIENCES, PHILOSOPHIE, HISTOIRE
IMR 7219

(72
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School count
« 178,CaiYong: =3X «threeschools»

 493,Shen Yue: =23% «three schools»

* ¢ 510,Zu Geng: 257 «diverse theories »
« 648, Li Chunfeng: =2% «three schools »
656, Li Chunfeng:

=2 « three schools »

L -
= :
s
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) Point of agreement : « three schools » ?

PR
ﬁ
= g

Liu Zhuo %J% , 604 memorial :

g
T
B
(%]
-4
o

INEEHEEAE, SR XE M. HEAER, =i, F. Ir (@ . %, 5, I
K. ZEAZ, HE—, SHERE, LHEKRR?

For its part, [the fact that] the natural order/rationale ({i) is unclear has brought
about the emergence of different jia: the three theories (shuo) [sphere,]
awning, and expansive night race neck-in-neck; the four heavens level,
baseboard, secure, and vault roil (in competition). The apogee (of truth) ought
not to be plural when the natural order ({i) is singular to observe/measure, so
how could it permit seven different theories about the form of heaven? ... (Sui
shu, 19.521).

s
SA The research leading to these results has received funding from the European research Council under the
marevarcaLscness European Union’s Seventh Framework Programme (FP7/2007-2013) / ERC Grant agreement n. 269804.
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SIS s AEII

School count
« 178,CaiYong: =3% «threeschools »
« 493,ShenYue: =3 «threeschools»
* ¢.510,ZuGeng: ZE:ifi «diverse theories»
 604,LiuzZhuo: CFEFEET «seven different theories »
648, Li Chunfeng:
656, Li Chunfeng:

=32 « three schools »

=2 « three schools »

« 8thcent, Yixing: 7<Z 750 «sixschools of theories »

L -
= 29
s
SA The research leading to these results has received funding from the European research Council under the : =%
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) Point of agreement : « three schools » ?

Li Chunfeng, Yisi zhan Z.E /5 (656):

smAHERE, NANK: —EER, ISFraaRds [ZE] 24, —HERKR, 8%
At =HEIZEOR, TR P WEBR, #EPm; LEE R, EER; IS
HlzR, HEMKR; LEGR, R \BEUR, SRHEF. MLk/AXK, #R
B, ALz, DL Tt

As to discourses on the bodies and forms of heaven, there are a total of eight
jia: one, sphere heaven, i.e. that which | record here from Zhang Heng's
Lingxian ; two, expansive night, which has died out and has no master method;
three, awning heaven, recorded in the Zhoubi; Four, baseboard heaven,
explained by Yao Xin; Five, vault heaven, drafted up by Yu Song; six, secure
heaven, described by Yu Xi ; seven, square heaven, discoursed by Wang Chong ;
and eight, quadruple heaven, sayings attributed to Yao-Hu. Oh these eight jig,
sphere heaven is the dearest (to the truth), which is why | have selected it alone
to document here (Yisi zhan, 1.1a-b).
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SIS s AEII

School count

« 178,CaiYong: =3% «threeschools »

« 493,ShenYue: =3 «threeschools»

* ¢.510,ZuGeng: ZE:ifi «diverse theories»
 604,LiuzZhuo: CFEFEET «seven different theories »
648, Li Chunfeng:
656, Li Chunfeng:
e 656, Li Chunfeng: /\ZX «eight schools»

=32 « three schools »

=2 « three schools »

« 8thcent, Yixing: 7<Z 750 «sixschools of theories »

L -
= 29
s
SA The research leading to these results has received funding from the European research Council under the : =%
marevarcaLscness European Union’s Seventh Framework Programme (FP7/2007-2013) / ERC Grant agreement n. 269804. o
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* The history of cosmography in China is the product of two men:
- ShenYue &%) (441-513)

- LiChunfeng ZZE (602-670)

* «Tianwen zhi » structure :
- Li Chunfeng appropriates and reorganizes Shen Yue's work
- Lishapes this history to match a vision of progress.

* What about Cai Yong and the « three schools » ?
- Contextualized, the Cai Yong memorial is problematic.

- No one can agree on how many schools there are.

§ - Maybe, the « three schools - sphere » model of history is part of a 5t, 6th &@

— 7t century debate.

:E -

c g
s

SA The research leading to these results has received funding from the European research Council under the : a

mamemancausciNcess European Union’s Seventh Framework Programme (FP7/2007-2013) / ERC Grant agreement n. 269804. o
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