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Anaximander c. 611-547 B.C.
Pythagoras c. 581-497 B.C.
Hippocrates of Cos c. 460-377 B.C.
Democritus of Abdera c. 460-370 B.C.
Plato c. 427-347 B.C.
Aristotle c. 384-322 B.C.
Euclid c. 330-260 B.C.
Archimedes c. 287-212 B.C.
Hipparchus c. 170-125 B.C.
Zhang Heng 78-139 A.D.
Ptolemy 90-168 A.D.
Galen of Pergamum 130-201 A.D.
Al-Khwarizmi 800-850
Johannes Gutenberg 1400-1468
Leonardo da Vinci 1452-1519
Nicolas Copernicus 1473-1543
Andreas Vesalius 1514-1564
William Gilbert 1540-1603
Francis Bacon 1561-1626
Galileo Galileo 1564-1642
Johannes Kepler 1571-1630
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Original al-Khwarizmi’s Astronomical
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Al-Khwarizmi’s Astronomical Table

Thefirstof the  The building of  The beginntng of
days of Adam, +  the Temple the year; of the

a Friday ? Two-Horned
mean sun 5% 26° 58 26° 6° 13:31,18°
mean moon 52 526 4 6:45.49
lunar apogee I 9 26;40,16 7 26:17,19
Saturn § 15 10 2291 § 8:246
Jupiter 6 3 3 714234 3 12:52,18,13
Mars 1 6 1 15:26,21 § 12;14,46
Venus VIR WX 7 12;11,47 2 1,223
Mercury -— 1 13:19,19 7 10:1,18
lunarnode 0 14 ¢ 260:34,11 4 23:41,27



IR°27 NIWA NI9T 92010 DN

D UDNTN O1'N

= DEQTEQE " aor QTN ¢
176 5 26 AR R
176 5 26 WeIhpn N
255 3 15 O OYRPAW
185 6 5 =Y
36 1 & 0 TR Y
145 4 25 M

iR 2212




Y.
\
)
) ALY
cen

23

IR 7210 — DAY "0

MIIRNIT-2R DY

8

“V 'y,
0 ¢

a (<8
N

A &0



A Ny
L

I“.‘nll'l'lj - E{8)
I ki v o,
.




PN

330

320

jlo

Eley

- _4.‘1" m
1 et

S

e 1 TIATT] (TIOVTE
w0 i

| 88




o
™
™

320

jlo

\

JlLa
L

"

g TR

oo

140

o
=

70

L










140

130

le 4

= LLO

120



i0

L50

50

le 4

= LLO

120

130

140



101X N2277 229710 2200 WO 117°D)

PXINW 792 " IPNI 1702 DN INRY DTR T7102 0712107 YW 2070w DN

T NTAaYa
mbyna DTN THINA DININ NHRYYI 25190
185-11 NYYNN 655° = 6x30+5 R INNIV
255-n nYYnn 8915° DTN
36-N NYynn 1% 6° 0 TRN
176-0 N7YNn 58 26° nyXINNnn wnwn

J(Exterior planets) 011X N2%N 72212 YW 2PN DIP?RN 2V 211W NN MRXIN
Oy YN DRI 107 WTIN YV VRN OY2

naYn any mp n | 177.18356 0*a5150 DIp | AYIIND LVOINORD DY am)5n
2° 5% oInna DTN THOMN 785 o na5n 3915 Sv nnrn
(95 mbdyn)
180° 179-1 n5YNN 0.033489 IRNIV
240° 239-1 NYNn ' 0.083122 oTY
300° 302-1 nYynn 0.524059 RN |
0° NIVRIN NYYNN 0.985635 | nyxinnn wnwn

300°- 240° ,180° MPNTAN MO TNRIPY ON?2 2° YV DINNA



TTORIPPIXODRTI A1 — NOY 021D




=7 2910 — NO9T 920
TTORIVDONORT)

'S




SN0 019 NOYE 991 DO




VOAYRT Y'Y 170077 2199 3757 13760 2 nab 0200 axn

Jgﬁ J%
230 )W '“ 10

Almagest
Wed nesdqu29/3/3757 BCE

0, 40

10,




MY 2701 o0 14 wn

nolpni (2 ,0) ;01' 365.25 X'AY MIX RINY 7R 'MONN W--Nnnn MY (X ,0)
OP7n A"nnI nivy 91 0me' 72101 T2 0TI DY 7Y NIIYRIN MW NN |01

365 N'NW MIX 7R 'DNN YN NIND X'NY NIX KINY M7 nnnn MY (X ')
NIV NN DT [IAYN '97 |0 NoIpn (2,') ;van 48 1 0'pn 997 niyw 31 orr
.D'77N 2"NNI NIYY YWn1 [0 T7M 0TI 'Y 7Y NIWRY

|0 NoIZN N7'NN7 0N'a D' 7TanN 271 NIw 4580 > 1970 N'Y' NIW? TYI '"TARIIN-7R M
4580 * (365.25 — 365.246822206) = 14.5. 7y Tny

DX DA ,01YW 1000 n 27YN7 W 77202 X7 ,DIUN [NIK2 DUPNNT 172" X7 NI7IDOXN MY 3"Vl
" 7191 D'7AITA 17'K1 0" NOIFN N7'NNYT 'MNXN 2'ANN N7'NN |2 NYE '0 7192 D'221ThY N
|01 N9IZN N7'NNT7 NYXINNN WNWn 7¢ 2NN |2 NYR

WO LY T AT XYL .0"TTR N"IA K71 0"ITR N"NA 1Y 2T0 NN "ATIRIN-?X oY D7IK

‘wan Y2 APEW NOwn¥ NI 300 PR M Y penan joone
o'oNR Y2 YA DM .. PRI N2APA N NN J20N 230 TR paw
;2331 YR2 9p1D2 oM Y MR 2nY ovaMen BY R 223330
WA oo LANONE MY RN CRVOMIRNY AMWNNR Men nR wnYnnm
MSPR MM WD OVA WBD IM5 AMEY DMINY — R 28003 3 Yo
CYWD NUBMI |7 MREDY ANPOL BRI -— PIWNANT nompn o
SWPD PION IRD BN UBIMND NN 2B RYR MRwps mpeaY Mmoo

TR M2PA R W R oY PR —r1m
-7X 'OV ININNN DIWN "IN D X'N DNXM DI D200 D' Moy N7w mponin
N"NA 7¢ TN N7'NN D NWATNA X ITYIR 20 "D 700 ([7imnn) MrxIin
[" TV Y21 X7 DTX 7710 |27 .DI'D AININ |"2NN "INX DY 3 20X DI NN 0"ITX
IIRAY '9D NN 7Y 'Y 01 102 X7R 2N 'O N X7 (0 T PpEThn T D

DINXNNN NIT72IN7 X'an 0'wTIN 37 NI7700 DY 3 7w w19n IR1.7'V7 0rKa
niyw 15 51 oi'n niveA

MOD (37 * (29.5 + 793/1080/24), 7) =0 d + 15 h (+10.056 m)



ika'al ohii7sm iy ivh}a

LolITIILEAL LYAULLUIT

Egvptian calendar date Day Month Year
(noon epoch) 10 Thoth [I] -3011  Era Nabonassar
Alexandria time 5 h 58 m 19 s (meanlocal time since noon)
Other eras used -3435 Era Philip (+ Alexander) -3729 Era Augustus
in the Almagest -3874 Era Hadrian -3895 Era Antoninus
Callippic calendar date Day Month Cyvcle Year
(sunset epoch) 10 Elaphebolion v, -45 69
Dionysian calendar date Day Month Year
(sunrise epoch) 7 Krion [Aries] v, =-3472

Alexandrian real noon hour

(noon epoch) 0 31 52

minutes seconds

Era Nabonasser

Nabonassar Day Number -1099370.7511689

Julian Day Number

349267.177697

Julian calendar date Weekday Day Month Year
(midnight epoch) Wednesday 29 March v -3756| CE
Universal Time (UT) 16/ h 15 m 53 s Equation of time correction Off v

Update ephemeris
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Mean Motions of the Planets:
For Example : 29;31,50.0.7 = 29.5305588 close to the Islamic Month

TRIT Q1D D2IPNI NITOON 7AW TR (NHON RNT

SR NPT VT M2 D00 TIWT TR NS

Mean Motions of the Planets.
Number of Number of Length of & revolution .
Planet. fitg'ﬂ‘;f&%o;:nir:. l%f&%o;: ‘i!: la aisda bolis Aluia’ Mean daily motion,
d n v P - ! 5%, N gy

Sun, 4,320,000 | 1,080,000 365 15 31 3.14 50 8 10 104
Mercury, 17,937,060 | 4,484,265 87 58 10 557| 4 5 32 20 41.9
Venus, 7,022,376 | 1,755,504 224 41 54 5.06| 1 36 7 43 37.3
Mars, 2,296,832 574,208 686 59 50 5.87 31 26 28 11.1
Jupiter, 364,220 91,055 | 4,332 19 14 2.09 4 59 8 48.6
Saturn, 146,568 36,642 | 10,765 46 23 o.41 2 0 22 534
Moon: |

sider. rev. 59,753,336 | 14,438,334 27 19 18 0.16| 13 10 34 52 3.8

synod. rev. | 53 433,336 | 13,358,334 29 31 50 0.70| 12 11 26 41 53.4

rev. of apsis, 488 203 122,050/ 3,232 5 37 1.36 6 40 58 42.5

“ “ pode, 232,238 58,059} 6,794 33 59 2.35 3 10 44 43.2

—




| Venus, 7,022370 | 1,795,594 | 224 41 34 5.06| 1 30 7 43 373

Mars, 2,296,832 574,208 686 59 50 5.87 31 26 28 11.1
Jupiter, 364,220 91,055 | 4,332 19 14 2.09 459 8 48.6
Saturn, 146,568 36,642 | 10,765 46 23 o.41 2 o0 22 534
Moon: '

gider. rev. 57,753,336 | 14,438,334 27 19 18 0.16| 13 10 34 52 38
synod. rev. | 53,433,336 | 13,358,334 29 31 50 0.70| 12 11 26 41 534
rev. of apsis, 488,203 122,050%! 3,232 5 37 1.36 6 40 58 42.5
“ “ pode, 232,238 58,0594 6,794 33 59 2.35 3 10 44 43.2

The arbitrary and artificial method in which the fundamental ele-
ments of the solar system are here presented is not peculiar to the
Strya-Siddhénta; it is also adopted by all the other text-books, and is
to be regarded as a characteristic feature of the general astronomical
system of the Hindus. Instead of deducing the rate of motion of each

lanet from at least two recorded observations of its place, and estab-
ishing a genuine epoch, with the ascertained position of each at that
time, they start with the assumption that, at the beginning of the
present order of things, all the planets, with their apsides and nodes,
commenced their movement together at that poiunt in the heavens (near
¢ Piscium, as explained above, under verse 27) fixed upon as the initial
point of the sidereal sphere, and that they return, at certain fixed inter-
vals, to a universal conjunction at the same point. As regards, however,
the time when the motion commenced, LE: frequency of recurrence
of the conjunction, and the date of that which last took place, there is
discordance among the different authorities. 'With the Stirya-Sid-
dhénta, and the other treatises which adopt the same general method,
the determining point of the whole system is the commencement of the
current Iron Age (kalt yuga); at that epoch the planets are assumed to
have been in mean conjunction for the Y:st time at the initial point of
the sphere, the former conjunctions having taken place at intervals of
1,080,000 years previous. The instant at which the Age is made to
commence is midnight on the meridian of Ujjayini (see below, under v.
62), at the end of the 588,465th and beginning of the 588,466th day
(civil reckoning) of the Julian Period, or between the 17th and 18th of
February 1612 J.P., or 3102 B. C. (see below, under vv. 45-53, for the
computation of the number of days since elapsed). Now, although no

Explanation
of the
Hindu
Epoch



Cakculated positins of the Planets on
Feb. 17-18, 3102 B.C.A.

Positions of the Planets, midnight, at Ujjayint, Feb. 17-18, 3102 B. C.

Planet. :;'"!,l'?n::‘:;:;?eg. Longitude. Bentley. Bailly.
Sun, - 7 51 48| 301 45 43| 301 1 1301 5 57
Mercury, - 41 3 26| 268 34 5| 267 35 26 | 261 14 21
Venus, + 24 58 59 | 334 36 30| 333 44 37 | 334 22 18
Mars, - 19 49 26 | 289 48 5| 288 55 19 | 288 55 56
Jupiter, + 8 38 36| 318 16 7 |318 3 54| 310 22 10
Saturn, -~ 28 1 13| 281 36 18 (280 1 58 | 293 8 a1
Moon, - 1 33 41| 308 3 50| 306 53 42 | 300 51 16

do. apsis, + 95 19 21 | 44 56 42 | 61 12 26| 61 13 33
do. node, +198 24 45| 148 2 16| 144 38 32 | 144 37 41




Sky Chart Feb. 17-18 3102 BCE

Object =5 L7 P " Difference from average
= AOUAR us longitude of 306.42° (°)
Sun ey (PISCES - / « -~ 258
Moon l Sl Suri  Mercury o % ” Neplm\o -1.98
Mercury ) : Ven S 1\500/ . Mhrs . Saturn \ -18.06
Venus 5 Jupite 9.95
Mars b4 Uranus / -5.81
Jupiter V4 e = .01
Saturn S N U — / . \ 29.91
Uranus s 4 7 N— & e T 34.31
. p 7
Neptune 7\ Jm\ci\/ Vi { 4 -56.11
Pluto " / 2.18
Ketu 20.79
Ceres Fig. The sun, moon, and planets are shown for midnight of 17/18 February 3102 BC (SkyC 22-14
Chitra + 180° 6.99
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The 483, 502, 483 years cycles
or the Biblical 1468 years cycle

1468  years X  365.25 days
= 536187 days

18157 month X 29.530594
= 536187 days — 3 minutes

1468 years = 76598 weeks + 1 day
2936 years = 153196 weeks + 2 days




7""1N2 2°0°IRN P2 WP
'Y 1Y 0D OMINIVORY
TNV DY "R MO

0°2%7 1727 YRS QY 1A QTN DOVIRT P2 WP e
"I PINw DYMINVON
ahRaBraiitey
,071vi7 nRe0a.1
a77aR N7y 2
77N NN 3
WX DA Nt 4
I NS M1 .5



DY 7INVOKRT 020 Y 7102 201w DRI

PRRENG BT A0S g*Ithan 01D
oY 12 nbaws o'1man
2N
oR T 0| <j— 0
1656+
2130 1656
292+
+483
+502
+483
+483
* Q772N 770 — 1951
1948
100+
PRy Ny 2048
400+
+502
ovEn NR Y 1453 | A 2453
40+
13395 Hovan 2488
440+
+483
NwRI 2933 | < 2936
Ireammw 410+
T2 yamn 3338
b3 mha 70+
+483
W 3413 | <u— 3419




shum.cc.huji.ac.il/~cariel

112 2XMX 99 102 2X1IX 9119

nugaa IN ugn » nUOsa IN Uan
I AMUIIUONA TR | MMUITUOND 12

J00PATIX? yon

aMuNPoXn 4 Y7 on'aminn niapya
PAZIX M2, NTIXIIN-2X

1IN XN DIW YW 191NN NIYD

TIPMODL 07110 N9YNt

I AMUUOND T8 3TN0 TN UOn 100 XX 909

onuwne o



mailto:cariel@cc.huji.ac.il

