
Theories of Sol盯 Motion in Chongzhen Lishu 事 YuZhi 
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(The Institute for 往le History of Natural Science , CAS) 

At the end of 绞le Ming Dynasty (1368-1644) and in 役le early Qing Dynasty (1616-1911) , Four 

Chinese Calendrical Books , of which the titles are Chongzhen Lishu (revised and comp远ed as Xiyang 

Xinfa Lis拙 in 1645 皿d as Xi.均fa Suanshu in Qinding Si阳 Qtωnshu in 1784) , Kangxi Yongnian Lifa 

in 1668 , Yuzhi Lixiang 胁。cheng in 1724 and Yuzhi Lixiang Kaocheng Houbian in 1742 , are of gre统 

sigr对ficance to the introduction of we击tern astronomy into China. 

Based upon textual interpretation of 役le theories in Xinfa S时nshu and Yuzhi Lixiang Kaocheng , 
加 following conclusions have been reach址如e charac侃rs of th在 leap yωrs in the fonner 位ree 

calendrical books 町'e conslstent 立he geome位ic在1 models for calculating the Sun's equation of center 

were an 叫uidistant eccen创c orbit in Xinfa Suα附加在nd 埠。hlique心picyclic orbit in Yuzhi Lixiang 

K.时cheng. ηle secular variation of the obliquity of 也.e eεliptic was distinctly expressed in Xinfa 

S附nshu ， of which the retarding rate is 45飞 454545 P仅 100 ye红骂. being slightly smaller than the 

孩被nerical value 46" ，阳d tl1e obliquity of 役le ecliptic was 23 0 31'30" in Xinfa Suαnshu and 23 0 29'30" 

in Yuzhi Lixiang Kaocheng. 

In the second year of the Chongzhen Emperor (1629) , astronomical solar ecl协se was not 

correct1y predicted by 役le Qintianjian (Royal Observatory) , and the ~植nis均， of Rites of the 

Ming Dynasty presented a memorial about repairing the ca1endar , which was approved by the 

Emperor. Xu Guangqì (1562-1633) , Li Zhizao (1565 嗣1630) ， Li 吼叫ing (1579恻1659) and 

他 Jesuits Nicol蒜苔Longobardì (Long Hu扭曲， 1559唰1654) , Jean Terrenz (Deng Yuha径， 1576­

1630) , Jacqu创Rho (Luo Yagu , 1593-1638) , Johann Adam Schall von Bell (Tang Ruowang , 
1591-1666) and some Chinese astronomers had put forward time after tîme ideas to reform 往le 

ca1endar and compile new c在lendric a1 books. At the end of 也εseventh year of Chongzheng 

Emperor (1634) , the Books , which were called Chongzhen Lis缸 ， Chongzhen reign-period 

Treatise on Calend对cal Science , which form the frrst Jesuit astronomical encyclopaedìa , were 

classi:fied five times with a total of 46 entries in 137 volumes. They were been presented to the 

Emperor for his consideratîon and judgment. Today , this origìnal version of the Books is no 

longer complete , but is scattered both at home and abroad. [1 J 

In the seco忍d year of 出e Shun出i Emperor (1645) of the Qing Dynasty , Johann Adam 

Schall von Bell presented a revised version of Chongzhen Lishu with a new 出le: Xiyang Xinfa 

. 124. 
71



百leories of So始 Motion ín Chongzhen Lis椒，黯zhi 豆xiang Kaocheng 姐d Lixiang Kaocheng Houbian 

Lishu , Treatise on Calendrical Science According to the Westem Method , of 32 en挝es in 103 

volumes to 往le Emperor. Then the 0能cial almanacs of Chinese tradition , based on the 

calendrical books , were 如t into use. In 1784，均ang Xinfa Lishu was renamed as Xit伪 

Suanshu , Mathematical Treatise According to the new Method , in order to respect the Qinglong 

Emperor's style name Honglì , and compiled into Qinding Siku Quanshu , Complete Books in 

Four Treasuries Royally Determined. All the above-mentioned treatises select 由e year of 1628 

as the epoch of the Calendar and give the astronomical param巳ters for 200 years 仕om 1628 to 

1827[2] , though some of the main parameters for the solar motion were revised (Fig. 1) . 

1n 1669 , Kangxi Yongnian L仰 ， Etemal Calendrical Method for the Kangxi Emperor , was 

compiled by Ferdinand Verbiest (Nan Huairen , 1623-1688). 1t gives the astronomical 

parameters from 1828 to 3827 in 32 volum盼， 4 volumes each for the Sun , the Moon , Five 

Planets (Saturn , Jupiter , Mars , Venus and Mercury) and Eclipses. [3] 

1n 1683 , Jiaoshi Lishu ， 括e Calendrical Book of EclipseP] , was compiled by Ferdinand 

Verbiest. It was of historic significance in the development of Chinese Calendars in 也e early 

Qing Dynasty , and has not been meticulously investig在ted until now , and is not even mentioned 

in volume 3 of Science and Civilisation in China (Cambridge University Press , 1959) and the 

volume of aStronomy in The History of Science and Technology …in China ( 问吨， Science 

Press , 2003) .归 ，6] The Calendrical Book of Eclipses consÎsted of Hlωngdao Jiushidu B邸， 

T ables of Nine纱 Degrees of the Ec悔改， and Taiyang Gaodu Biao , Tables of Solar Latitude , 
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the Miscellany on the History of the Qing 向mas勾I was ordered by imperial edict to 

1t has two parts , Huangdao Jiushidu Biao Tushuo , 

As examined , the Explanation through 

战
斗
节
拍
一
年
未

A
L

Fig.l ηle main par臼neters for the solar motio践 in (Chongzhen Lishu and Xi晚fa S.附nshu) 

though both of them haγe distinctive page numbers. Tables of Ninety Degrees of the Ecliptic , 
specifica11y ca11ed Shengjing Jiushidu Biao , Tables of Ninety Degrees for in 

Qingshig仰 ， 

be eternal抄 followed (Yo崎yun Zunshou). 

the Explanation through Diagrams , i注 thr出 leaves ， and the relative tables in six leaves. Tables 

of Solar I.atitude are on 11 leaves without explanation. 

Diagrams only revealed the 也ree main calculating steps for the compilation of Tables of Nineη 

Degrees of the Ecliptic (Libiaofa zhiyao yi you s朋)， but the eight steps are absolutely 

nece然ary. The obliquity of the Ecliptic of 23 032 f was applied ìn Tables of Ninety Degrees of the 

扣除tic and otherwise the oblìquity of 也e Ecliptic of 23 0 30' (丑r 必 san du ban) 功ras 

permutated in Tables ofSolar I.atiωde. Fur役lermore ， the methods of calculation and permutation 

in Tables 01 Solar I.atitu饰， of which the error is 4' , and Tables of So[，αr I.atitude ìn Yuzhi 

Lixiang Kaocheng , Through lnvestigation of Calendrical Astronomy Imperial抄 Composed ， in 

which the obliquity of the Ecliptic is 23 029'30" , are rather different. Yuzhi Lixiang Kaocheng 

was 捻sued in the second yεar of the Y ongzheng Emperor (1724) in 3 parts of 42 volumes and is 

usually called Jiazi Yuanli. 1t selected the year 1684 as the 叩och of the Calendar and gave 
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ast主onomical par缸neters for 300 years 纭。m 1684 to 1983. [7] 

In the seventh year 也e Qianlong Emperor (1742) , yí现hi Lixiang Kaocheng Houbian , 

Supplement to 1在rough lnvestigation of Calendrical Astronomy Imperially Composed , was issued 

in 10 volumes and is usually cal1ed Guimao Yuanli. It selected the year 1723 拙 the epoch of the 

ca1endar and gave astronomical parameters for 300 years from 1723 to 2022. [S] 

Therefore , from 1645 to 1742 , the four calendrical books , Xiyang Xinfa Lishu , Kangxi 

Yongnian Lifa , Yuzhi Lixi， Yuzhi Lixiang Kaocheng Houbian , which areαng ~αocheng and 

abbreviated XYXFLS , KXYNLF , LXKC and LXKCHB , were successively put into use. All the 

almanacs during 坟le Qing Dynasty were imperially given a general name , Shixîanli , which 

included Jiazi Yuanli and Guimao Yuanli. 

In 1959 , Dr. Joseph ~也edh棚 po始ted out: 

τ'he historicalγicissitud俗 of the Chinese calendar will , ind部d ， remain a matter of some 

d盟culty ， as the definítive monograph on 泣ùs su均ect has not yet been writ始貌， ei泌er in Chinese or a 

westem lan伊age. Fortunately , however , ít is not of primary scìen部g 放碍。反革级路 τ'he various s挝缸 

to which the calendar exper怨 were put by theìr inaccurate knowledge of precession , plane法ry cyc1es , 

etc. , need not delay us too much. What seem rea1ly interesting in Chin缸se a础。在omy are such 

questions as the ancient and medieval cosmic 也eori销，出e mapping of the he在vens 姐d the 

coordinates used , the understanding of the great cìrcles of the celestial sphere , the use of cìrcumpolar 

S饭rs as indicators of the meridian passages of invisible equatorial constellations , the study of 

eclipses , the gradual development of astronomical ins衍阳丑.ents (which by the + 13th century had 

attained a level much higher than that of Europe) , and 也巳役lfough recording of observations of 

k到pu武部lt cele剧在1 phe.烧。，mena.彷]

在le characters of the leap y锦r，出εequation of the center of the Sun and the secular 

variation of the obliquity of the ecliptic discussed below could be regarded as a defmitive 

monograp挂 on the calendric锵 挝捻铅豆Cε i垃豆1 泣也1ε Qing DynastyaX狼ld g 严，呻红抵 穹 拮盹alsde Z 垃 严恕部穹 锁踹 到iv怠 在 preparatory ri'esolution of 

伎白le fifth负枝出 

1. The CI挠laracters of the leap years of calen(岳lr垃ical treatises in 
XFSS , KXYNLF , LXKC and LXKCHB 

Based upon Liyuan Hou Erbai Hengnian Biao of Richan Bîao Juan Yi , volume 1 of the 

Solar Tables in Chongzhen Lishu , abbreviated CZLS , and that of Richan Biao Juαn 

Ershiwu , volume 25 in Xinfa Suanshu , which is abbreviated as XFSS , Jiaoshi Juαn Yi , Er , 

San and Si , volumes 1 , 2 , 3 , 4 , in KXYNLF , Taiyang Niangeng Biao of Richao Biao in 

LXKC and Taiyang Niangeng Biao of RichαoB郎。 in LXKCHB , the leap years , which are 

related to the tropical year , in the four calendrical Books are outlined asτable 1 and 

Table 2. 
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Tab. 1 The leap years in XFSS. 1628-1827 , in KXYNLF 警 1828圃. and 始 LXKC ， 摄制幡1983 

1臼4" 1677 1710 1743 1776 1 器。安 1842 1875 1908 1941 1974 

48 意1 14 47 80 13 46 79 12 45 78 

52 16骂王 18 51 84 17 50 83 16 49 823) 

56 89 22 55 88 21 54 87 20 当3 86 

60 93 26 S9 92 25 1) 58 91 24 57 90 

1631 64 1697 30 63 1796 292) 62 1895 1929 咱 1962 • 1995 " 

35 68 1701 34 67 1801 • 1834 • 1867 • 1900 事 33 哥哥 1999 

1639 1673 " 1706 郁 1739 • 1772 • 05 38 71 04 37 70 2003 

The leap ye应吉曹ith * have 4 y领r int衍va1s ， and 也e ot挂ers are of 3 y侃" 

1) For X1宏FLS2∞ ye踊加m 1628 to 1827 

2) For KXYNLF 2∞o ye础( 1828-3827) , based on 也巳 4 volumes for ecliptic tables 

3) For IXKC 300 ye缸s from 1684 to 1983 

Tab.2 The leap years in LXKCHB. 1723_2022:7
] 

1743 1776 1809 1842 1875 1908 1941 1974 2007 

47 80 13 4岳 79 12 45 78 

51 84 17 50 83 16 49 在2 15 

55 88 21 54 87 20 53 86 2019 

1726 59 92 25 58 91 24 57 90 

30 63 1796 29 62 95 28 61 94 

34 67 1800 33 67 1899 32 65 1吉98 

1739 • 1772 • 1805 事 1838 • 1871 " 1吉04" 1费37 事 1雪70' 2003 第

宝'herefore ， the leap years , being interc在lated in XYXFLS and successively in KXYNLF have 

been duplicated 扭 LXKC. LXKCHB is based on the 33-year 阴阳m of leap years (there is a 

rather exact accord between days and years over 也is interval , with eight days being intercalated 

per 33 years) . 1900 in KXYNLF and lXKC , and 1800 in LXKCHB , were selected as the leap 

year. So the four calendars are uniquely Chinese creations. 口，8] 

2. Models for calculatin怒 the annual e龟uation of the mean motion 
of the Sun in XFSS , LXKC and LXKCHB 

The th创巧r of sol缸 motion in XFSS was derived from the model of an eccentric circle. The 

distance between its center and another center is 3584 , where the mean distance between the 

Earth and the Moon was tak:en to be 100 000 , the eccen时city of the orbit was assumed to be 

0.01792. 
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Th Lishu Yuzhi Lixiang Kaocheng Lixiang Kaochengeories of in and801红 Motion Chong放 Hm必ianen , 

Jiaojian Biao Shuo two illustrative examples were only given ìn τ'h Suαn Exp切nation one , 

Bìthe calculation of the annual equation of the mean motion of the Sun Juan Erin ofRích写 aon, 
XFSS but were not included in the orginal version of CZL旦, 

0MAs noted in Fig. 2 Yinshu is measured from of the Sun assumed be 30toth巳 perigee, . 
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i

α= arcsin (0.01792 sinM) 

00 
,arct察 [0. 01792 sinM + 5298216083
β= (cosα =
…

α+β=30'48气 1573932 + 31'47".35779 :;;;; 1 002'3宝气 5151832， 

in the Table of XFSS山 .788 ，431 ， So ，也e formula for calculating 也e 吨就在tion of the me在n motion 

of the Sun in XFSS is giγen as follows: 

往le equation of the center 

:;;;; arcsin (e sinM) + arctg 1e sinM + [cos (arcsin (e sinM)) - 2e cosMJ 1 • 

The relative values calculated by the formula , in the Tables of XFSS and in Tychonis Brahe 

Astronomiae Instauratae Progymnα:smata (1602) are juxtaposed in Table 3. 
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Tab. 3 The relative values of the eq辈革民.tion of the center by the formula , 

tables of XFSS and Tycho (1602) 

M 

。 

15 

30 

45 

60 

75 

87 

89 

Va1ues by the formula Tables of 

自 β 程中 β In o , 'and" XFSSl) 

O O G 告。 。。 

0.265740费146 0.275270404 0.541011318岳 0032'27" 剧。7472 0032'28" 

0.5133770537 。. 5298216083 1. 043198662 1002'35".5151832 1 002'33" 

。. 7260345073 O. 744912064 1. 47ω46571 1鸣'15忱的6556 I 1028'14" 

。. 88费2189389 0.905443817 l. 794662756 1 047'40气 7859216 1047' 

0.9吉180457 1. 001090286 1.吉92894856 1059 '34". 421481岳 105 

1. 025387啻含1 1. 027314844 2.052702835 2003'09".730206 2003'08" 

1. 026169766 l. 027454836 2.053624602 2003'13气。485672 I 2003'11" 

1. 026638926 l. 027281451 2.0539:';日0377 2 003'14'飞 1133572 2003'12" 

Tycho's 
Tables2) 

00 

0030'48" 

。059'44" 

1024'5岳" 

1044'47" 

1057'52" 

2 002'4夕' 

2 00Z 萨55" 

2003'03" 

90 1. 026795329 l. 02岳 795329 2.0535雪。658 2 003'12'飞公."，空 ζ00 2003'10" I 2003'09" 

91 1. 026岳38苦2岳 l. 02王997205 2.052636131 2003'09".4吉00716 2003'06" 3003'13" 

92 1. 026169766 l. 024887907 2.051057673 2003'03飞 8076228 2003'00" 2"03 萨15" 

93 l. 025387991 l. 023468353 2.048856344 2 002'55气 8828384 2002'52" 2003'13" 

105 0.99180457 0.982岳靠95156 l. 97449408岳 1 058'28气 1787096 1"58 步28" 2000'04" 

120 0.88921毒争3喜 9 0.8735652558 1. 762784195 γ45'46".0231至叫F 1 0寻罢 '36" 

135 O. 7260345073 O. 7080900452 1. 434124553 1026'02". 8483908 1 026'02" 1 029'23" 

150 0.5133770537 0.4979225533 l. 011299607 1 000'40气 6785852 1000'40" 1 003'33" 

165 0.2657409146 0.25岳 84914 0.52259∞546 0031 '21气 3241968 0031'20" 0033'01" 

180 。 O O 00 00 。。 

210 0.513377053 - O. 4979225533 1. 011299岳06 1 000'40飞 678581岳 1000'40" '33" 

240 白 0.8892189389 i -0.8735652558 1. 762784195 -1045'46".023102 -1 045'46" 机 1 048'36" 

270 1. 026795329 1. 026795329 - 2. 053590658 叩 2003'12气 9263688 -2003'10叫 -2003'的" 

3(α。 -0.88雪2189389 叩 0.905443817 -1. 79秘62756 -1 047'40气 7859216 -1047'40" -1 0 44'47" 

330 ω0.5133770537 -0.5298216083 …1. 0431986岳 2 由 1 002'35".5151832 1 002'33" ω005苦 '44" 

360 O O O 。。 。。 00 

1) [2] , 788: 431 唰436 

2) Tychonis Brahe Astronomiae lnstauratae Pro幻Imnas"昭旬， Bragae Bohemi峙， M. DC. lI. , 60-61 

In JiaoShi LiZhi Juan Er of CZLS [I] ，241'凹， two eq泣ivalent formulas for calcula白19 the 

equation of the mean motion of 就le Sun were 加plied ， i. e. , 
the equation of the center 

=红csin (zesinM.;. /ï• 4e2 +2ecosM) , or 

=W-f叫tg [ (卜2e) 哼.;. (1 +2e) ] 

The theory of 校le solar motion in LXKC was derived from the model of an eccen伎ic circle , 

as illustrated in 加 model of oblique-epicyclic circles 惮创.un-Junlu的. The diameters of the 

epicycle and oblique circle are assumed to be 268 812 and 89 604 , respectively , when the mean 
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Theories of Solar Motion in Chongzhen Lishu , Yuzhi Uxiang Kaocheng 在nd Lixiang Kaocheng Houbian 

distance between the Earth and the Moon was taken to be 10 000 000. 在le equation of the mean 

annual motion of the Sun depends on the eccentricìty of the 巴ar白's orbit around the Sun , whlch 

is 179 208 of such P叮ts ， where 由eE町伽， s mean distance from the Sun would be 10 000 000. 

The maximum value for of the 且quation of the Sun' s center is 2 0 03 '11 飞 

the equation of the center = arctg [0.0358416 sinM 7- (1 一 0.0179208 cosA1)] . 

The theory of solar motion in IXKCHB was derived from "the simplified el1iptic" , not 

solved in the form of Kepler' s equation , and 也e eccen位icity was taken as O. 0169. [9] 丁加n ，

往le 吨uation of the center 斗 arcsin 何必nM 7- /1 + e2 
- 2e cosA1) 

没[ arc堪(1∞00000 x tgA1 7- 9998571. 85 ) - A1] . 

T垣e models in XFSS , IXKC 叙ld IXKCHB are an ecc施位ical circle , oblique-epicyclic 

circles and "the s垃lplified el1iptic" . The calcula部dγalue for 注le maximum of the equation of 

the center of the Sun in XFSS is 2 0 03 '14疗， and the value given in 极协le is 2003'12"，毗le 

the calcul硕ng and given values 彼怒 20的'11" in IXKC and 10 56'13" in IXKCHB. 

3. Secular variations in the precession and obliquity in XFSS 

In the hlstory of observations showing that the precession of the equinox巳s and solstices is 

not uniform , chapter 2 , Book mof On the Revolutions , Nicholas Copernicus pointed out: 

To 10 there will have to be assigned , as will be seen , not 100 years at al1 , but 66 years. 

Moreover，切加 741 years 加m Pto1emy [to Al-Ba出血] , on1y 65 years are to be assignedω1 0 • 

Fina1ly , if the remainìng period of 645 years is compared with the difference of 90 11' of my 

observation , 10 will receive 71 years. Hence in those 4∞ years before Pto1emy , clear1y 役1巳 

precessíon of the 吨时noxes was slower than 位。m Ptolemy to Al-Battaní , when it was also quicker 

than 台om Al-B岳阳ni to our 也ne啤 [10] ,122 

And Ed法ard Rosen annotated ín 挝s translatíon and commentary version of On the Revolutions , 

也is wholly 放laginary nonuηiformíty in 也e precession of the 均uinoxes was discarded by Tycho 

Brahe. In hls Astronomiae instauratae mechanica (W，部dsb仗， 1598 ; Opera omnia , 

Copenhagen , 1913-1929 , V , 113 ，吕nes 9-17) 往le great D组垃sh astronomer 纪marked: 

1 have also noticed that in the 1。我原则es [of 也e stars] the in回cacy of 如阴阳rif栅nity is not 

as great 部 Cop巳ruicus believed For , what he imagined in 也is regard insinuated itself 啦。u拉 defects 

in the observations , both ancient and recent Henc己也.e precession of the equinox in these 往mes is 

also not as slow as he indicated For at present 也.e fixed stars tr在.verse 10 , not in 100 years in 

accordance with his computation , but in only 71 112 [years ] . In饺le past they always uuiform1y 

completed very nearly this [motion ] ，证吐le observa蚀。ns of [our] predecessors are proper1y 

de恼nit时， with only a trivial irregularity , arising accidentally from ano放ler source. [10] ， 3制 

In XFSS , the precession of the equinoxes is gíven as 51" per year , i. e. , 10 is assigned to 

69 years 91days 73 Ke (1 Ke equals 15 minutes) , whlch is different from 也at of Copernicus 

and Tycho Brahe. [ll) 

霄le secular v在 riation of 也e obliquity 	of the ecliptic once was an issue relatíve to the 
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precession of the equinox. Nicholas Copernicus pointed out: 

Likewise in the motion of 由巳 obliquity a difference is discovered. For , Aristarchus of Samos 

found the obliquity of 由巳巳cliptic and equator to be 23 051'20飞也巳 S缸ne as Ptolemy; Al-Battani , 23。 

36'; Al-Zarkali th巳 Sp缸址缸d ， 190 ye缸s after him , 23 0 34'; and in the same way 230 years later , 

Profatius 由巳 J巳w ， about 2' less. But in our 也ne it is found not greater than 23 0 28 112'. Hence it is 

a1so c1ear 也.a t 仕um Aristarchus to Ptolemy , the motion was a minimum , but 仕om Pto1emy to Al­

Battani a Maximum. [IOJ ,122 

白le corresponding values for the obliquity of Profatius (c. 1236-1305 , Ibn Tibbon , Jacob 

ben Machir) 23 0 32' , of George von Peurbach (1423-1461) 23 0 28' , of N. Copemicus 23 0 28' 

2年， and of T. Brahe 23 0 31'30" were included in XFSS. (12) Furthennore , the secular variation of 

the obliquity is implied in Taiyang Pingxing Yongbiao (not included in CZLS) of XFSS , of 

which the retarding rate is 45". 454545 per 100 years , i. e. , 1 0 in 7920 years (132 Jiazi years) , 

being slightly smaller than the numerical value 46飞[ 13) 
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吕工十五刻而行天一窍，终E苦恼然也。此立名为袭击，而实有定法，不可谓差者也。

薄树人. <崇祯历书·辍主主历指一卷} "恒巢窍叙吕中国科学按术典籍通汇，天文卷(第八分

册) .郑州:河南教宵出摄社， 1997是 1371-1375 ， 1372. <新法算书. t豆星历指卷一》未收录上述

的"恒星历叙怒'\

[ 12] 

《日璐历指》西班名家关子"黄道与赤道之距度{黄券交角)"的题主

"古今各测" 7fÇ文 1) Times Astronomers 

周显王二十五年了丑，迄崇祯元年戊且更为

西古史亚若望大各
BC344 

(萨摩斯的〉阿里斯塔克 

( Aristarchus ，约公元前 310 -

约剪刀的 3)

2 
，甲午，迄崇祯元年戊辰为一千 

八百四十七年，因史阪(通"厄勺踏多
BC207 

埃拉托色尼〈约公元前 276 向:

前 194 ， Er在tost如 enes) 

3 I 汉景帝中元元主手货辰，万 迄崇祯元年戊R更为|

一千七百七十七年，西史意罢阁 
BC 149 

察帕怆斯 (Hipparch邸，约公元 

前 190 -前 125)
23 0 51'20" 

:汉光武建武十七年辛丑，迄崇祯元年为一 

.f部百八十八年，西5去多勒桨，其书为历;

八T立分

:应酬广明元年庚子，迄崇祯册为七否应
阿尔一已塔尼(Al Battruri，约 

5 十八年，西史亚耳罢德测定二二十三度三十五 AD880 23 0 35' 
858 -费29)

分子中分为一十度五十八分=十=秒, 

宋禅宗熊宁三年庚戍，迄崇祯元年为五百五
阿尔一卡尔扎里〈约 1029 ­

AD 10706 十八年，商交豆豆杂刻测定二十二三度二十囚 
1087. Al Z町kali)

23 0 34' 

分，于中分为一十=度五十六分六十七秒


宋去运妥实绍兴十年庚帘，迄主崇祯元年为四百
 

7 23 0 33'AD 1140 Al-Mamu嚣的八十八年，西史亚尔满泌定二十三度三十 

一分，于中分为…十=度五十五分


元成宗大德磁年庚子，迄崇祯元是在为二百
 普罗法提阿斯(约版~毗|
商史波禄法测定…个三度三十 

AD 1300 Profatius; 坠n Tibbon , Jaco如单位 23 0 32'8 二分，于中分为二十三度五十三分三十 
Machir)

一衫、

天j员四年庚辰，迄崇祯元年为-ã六十八
反欧巴赫( G哇。rge von 

吉 主3 028'AD 1460年，西史辈辈尔罢测定二十三度…个人分， 
P牵挂rbach ， 1423 -14岳片

于大统历为一十一度四十六分六十七秒 
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"î古今各测"术文1) τi然在$ Astronomer军 Obliquity 

101 

迄崇祯元年为~百一十三

年，滔史歌白尼泌定二十三度二十八分二 

?一路秒，子大统历为二十三度囚十八分…

十二衫、

AD 1515 
哥哥也尼( N. 

i 1473 时 1543) 

Copernic隙， 
23 0 28'24" 

万历二十囚年丙娘，迄崇祯元年为三十二


年，西5把第谷透锅铁汲l器十3慧，丢在大基准，


又草草地半役差及清蒙皇室乡岁岁测侯，定为
 

0秒，西土今宗周


之，于大统历为二十二三度五十二分三十 o
 

111 秒。第谷附凶十年，察古史懈，知从|血附;第谷 (T. B础毡，脱 -1610) 23号 31'30"

来未觉有清撞撞之气及地之半径陈毅，又 IB 

ffl仪器，体制小、分度恕，辈革筒孔大，所

得余分不过四分度或六分皮之凡而己 ， 1至 

3封来混d北极出地之法玉长王军来碗，放相传旧

测，俱不足依赖以2泛太阳草草度 

1)[纭， 788: 372帽 373; ;2挥表参考:严敦杰.现清之际西方传入我窗之历算记录.梅荣照主编‘明清数学史论文集

南京:江苏教育出版社， 1990. 114-181 

2) 拟应该.ïE为"汉!阪帝永牵挂五年庚辰" (A. D. 140) 

3) 如身在这髦的数据取自寄自 f泛的《天体运行论) ，喜哥哥白尼在i此比"所犯的历史诠错误

其斯去士塔萎科" (或《天体运行论) 1t译本的"阿累摇滚尔恰斯勺，恕不是工艺确的"网里斯泰拉斯" (Aristyllus) [10 J 那 

4) [哈里发 J Al蛐协口1Un [时代的天文学家]渎d定 23 033'于 830 年。对闷不→致，汉译时间当伪" (严敦杰， 133) 。 

[13 ] 

太阳平行永褒 [2]. 188 ，咽84回

Efl子数
距冬当艺 最离;中

德数
密 分

纪法
度 分 度 

O 一。 一七 一一 一囚 囚。 

O 一… -0 一七 五七 。五 1í.五 

…… 一八 归之 二四 一。

四
一一

一九 二七 …3王 二豆豆 

1í. 二四 二。 。六 阁。

六五 O 五一 O 1í. 一 -一--P/A、- 凶。
一

天底四年 
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