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TWO
The Celestia l Spher e

2.1 Th e Spher e in Gree k Astronomy 7 5
2.2 Sphairopoii'a : A History o f Sphere Making 7 8
2.3 Exercise : Using a  Celestia l Glob e 8 5
2.4 Earl y Writers o n th e Spher e 8 7
2.5 Geminus : Introduction  to the Phenomena  9 1
2.6 Rising s of the Zodia c Constellations : Tellin g Tim e

at Nigh t 9 5
2.7 Exercise : Telling Tim e a t Nigh t 9 9
2.8 Observation : Tellin g Tim e a t Nigh t 9 9
2.9 Celestia l Coordinate s 9 9
2.10 Exercise : Using Celestial Coordinate s 10 5
11ii A  Table o f Obliquit y 10 5
2.12 Exercise : Using the Tabl e o f Obliquity 10 9
2.13 Th e Rising s of the Signs : A Table o f Ascensions 10 9
2.14 Exercise : On Table s o f Ascensions 12 0
2.15 Babylonia n Arithmetical Methods i n Gree k Astronomy:

Hypsicles o n th e Rising s of the Sign s 12 1
2.16 Exercise : Arithmetic Progression s and th e Rising s of th e

Signs 12 5
2.17 Observation : Th e Armillar y Spher e as an Instrumen t of

Observation 12 5

THREE
Some Applications of Spherics

3.1 Gree k an d Roma n Sundial s 12 9
3.2 Vitruviu s on Sundial s 13 2
3.3 Exercise : Making a  Sundia l 13 5
3.4 Exercise : Some Sleuthing with Sundial s 14 0
3.5 Th e Astrolab e 14 1
3.6 Exercise : Using th e Astrolab e 15 2
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ONE
The Birt h of Astronomy

1.1 Astronom y aroun d 70 0 B.C. : Text s fro m Tw o
Cultures 3

1.2 Outlin e o f the Western Astronomica l Tradition n
1.3 Observation : Th e Us e o f the Gnomo n 2 7
1.4 O n th e Dail y Motion o f the Su n 2 7
1.5 Exercise : Interpreting a Shadow Plo t 3 1
1.6 Th e Diurna l Rotatio n 3 1
1.7 Observation : Th e Diurna l Motio n o f the Star s 3 9
1.8 Star s and Constellation s 3 9
1.9 Earth , Sun , an d Moo n 4 4
1.10 Th e Annua l Motio n TT the Su n 5 3
11ii Observation : Th e Motio n o f the Moo n 5 8
1.12 Th e Use s of Shadow s 5 9
1.13 Exercise : Using Shadow Plot s 6 3
1.14 Th e Siz e of the Eart h 6 3
1.15 Exercise : The Siz e of th e Eart h 6 6
1.16 Observation : Th e Angula r Siz e o f the Moo n 6 7
1.17 Aristarchu s on th e Size s an d Distance s 6 7
1.18 Exercise : The Size s an d Distance s of th e Su n

and Moo n 7 3
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3.7 Th e Astrolab e in Histor y 15 3
3.8 Exercise : Making a  Latitude Plat e fo r th e Astrolab e 15 8

FOUR
Calendars an d Time Reckonin g

4.1 Th e Julia n and Gregoria n Calendars 16 3
4.2 Exercise : Using th e Julian an d Gregoria n Calendars 17 0
4.3 Julia n Day Numbe r 17 1
4.4 Exercise : Using Julian Da y Number s 17 4
4.5 Th e Egyptia n Calenda r 17 5
4.6 Exercise : Using th e Egyptia n Calenda r 18 1
4.7 Luni-Sola r Calendars an d Cycle s 18 2
4.8 Exercise : Using th e Nineteen-Yea r Cycle 18 8
4.9 Th e Theor y of Star Phases 19 0
4.10 Exercise : On Sta r Phase s 19 8
4.11 Som e Greek Parapegmat a 19 9
4.12 Exercise : On Parapegmat a 20 4

FIVE
Solar Theory

5.1 Observation s o f th e Su n 20 5
5.2 Th e Sola r Theory of Hipparchu s an d Ptolem y 21 0
5.3 Realis m and Instrumentalis m in Gree k Astronomy 21 6
5.4 Exercise : Finding th e Sola r Eccentricit y 22 0
5.5 Rigorou s Derivation o f the Sola r Eccentricit y 22 1
5.6 Exercise : On th e Sola r Theory 22 3
5.7 Table s o f th e Su n 22 6
5.8 Exercise : On th e Table s o f the Su n 23 5
5.9 Correction s t o Loca l Apparent Time 23 5
5.10 Exercise : Apparent, Mean , an d Zon e Tim e 24 3

SIX
The Fixe d Stars

6.1 Precessio n 24 5
6.2 Aristotle , Hipparchus , an d Ptolem y o n th e Fixednes s of

the Star s 24 7
6.3 Observation : Sta r Alignments 25 0
6.4 Ancien t Method s fo r Measuring the Longitude s

of Star s 25 0
6.5 Exercise : The Longitud e of Spica 25 7
6.6 Hipparchu s an d Ptolem y on Precessio n 25 9
6.7 Exercise : The Precessio n Rat e fro m Sta r

Declinations 26 2
6.8 Th e Catalo g of Stars 26 4
6.9 Trepidation : A  Medieval Theor y 27 4
6.10 Tycho Brah e and th e Demis e o f Trepidation 28 1

SEVEN
Planetary Theor y

7.1 Th e Planet s 28 9
7.2 Th e Lowe r Planets : The Cas e o f Mercury 29 9
7.3 Observation : Observin g th e Planet s 30 1
7.4 Th e Uppe r Planets : The Cas e o f Mars 30 2



C O N T E N T S XIII

7.5 Exercise : On th e Opposition s o f Jupiter 30 5
7.6 Th e Sphere s of Eudoxus 30 5
7.7. Th e Birt h of Prediction : Babylonia n Goal-Yea r

Texts 31 2
7.8 Exercise : On Goal-Yea r Texts 31 6
7.9 Babylonia n Planetary Theory 31 7
7.10 Babylonia n Theorie s o f Jupiter 32 1
7.11 Exercise : Using th e Babylonia n Planetary Theory 33 4
7.12 Deferent-and-Epicycl e Theory , I  33 7
7.13 Gree k Planetar y Theory betwee n Apolloniu s an d

Ptolemy 34 2
7.14 Exercise : The Epicycl e o f Venus 34 7
7.15 A  Cosmological Divertissement : Th e Orde r of

the Planet s 34 7
7.16 Exercise : Testing Apollonius' s Theor y of Longitudes 35 1
7.17 Deferent-and-Epicycl e Theory, II : Ptolemy' s Theor y o f

Longitudes 35 5
7.18 Exercise : Testing Ptolemy' s Theor y o f Longitudes 35 9
7.19 Determinatio n o f the Parameter s of Mars 36 2
7.20 Exercise: Parameters of Jupiter 36 9
7.21 Genera l Metho d fo r Plane t Longitude s 36 9
7.22 Exercise: Calculating th e Planet s 37 2
7.23 Table s o f Mar s 37 2
7.24 Exercise: Using th e Table s o f Mars 38 4
7.25 Ptolemy' s Cosmolog y 38 4
7.26 Astronomy an d Cosmolog y i n th e Middl e Age s 39 2
7.27 Planetar y Equatoria 40 3
7.28 Exercise : Assembly and Us e o f Schöner' s Aequatorium

Martis 40 6
7.29 Geocentric an d Heliocentri c Planetar y Theories 41 0
7.30 Nicholas Copernicus : Th e Eart h a  Planet 41 4
7.31 Keple r and th e Ne w Astronomy 42 7

Frequently
Used Table s

2.1 Progres s o f the Su n throug h th e Zodia c 9 6
2.2 Th e Lengt h o f the Nigh t 9 7
2.3 Tabl e o f Obliquit y 10 6
2.4 Tabl e o f Ascensions n o
4.1 Equivalen t Date s i n th e Julian and Gregoria n

Calendars 16 9
4.2-4.4 Julia n Day Numbe r 17 2
4.5 Som e Importan t Egyptian/Julia n Equivalent s 17 8
4.6 Month s an d Day s o f the Egyptia n Yea r 17 8
5.1—5.3 Table s o f th e Su n 22 8
5.4 Th e Equatio n o f Time 23 6
7.1 Plane t Longitude s a t Ten-Day Intervals 29 0
7.2 Opposition s o f Mars , 1948-198 4 30 3
7.4 Moder n Ptolemai c Parameter s for Venus, Mars , Jupiter,

and Satur n 36 8
7.5—7.7 Table s o f Mar s 37 4

Appendix: Pattern s fo r Model s 44 5
Notes 45 3
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