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Maimonides' Sun and Moon Calculator

Maimonides - the Great Astronomer

In spite of the inaccurate picture of the universe in which all
planets and stars have circular motions in an epicyclical system
centered by the Earth, the ancient renowned astronomers came
out with quite accurate celestial positions for the stars.

The Sun, as an example, was assumed to be moving on a circle
the center of which represented the virtual Mean Sun which
completed its revolution around the Earth keeping a constant
distance throughout the year (see Figure).

Even more complicated was the picture of the motion of the
moon on an inclined plane 5 degrees off the ecliptic plane,
which required an additional third type of a circular motion. The
contributions of Hipparchus (2nd century BCE), Ptolemy (2nd
century CE) the great author of the Almagest, and al-Khwarizmi
and al-Battani (9th century CE) have been vastly publicized and
their astronomical Tables have even been awarded unique
internet sites.

On the other hand, Maimonides (12th century CE) has become
famous 1n particular as a scholar in all fields of knowledge with
no emphasis on Astronomy. But, in his work "Laws Concerning
the Sanctification of the New Moon", we find most important
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and the Celestial Coordinates at Sunset

The new crescent will
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THE ASTRONOMY OF MAIMONIDES
AND ITS SOURCES
O. NEUGEBAUER, Brown University, Providence, R. I,
in the graph of Fig. 1; the dots correspond to the values derived
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in the above-described way from Al-Battdni’'s tables. The hori-
zontal strokes represent the rounded-off values given by Mai-
monides in X1V, 5. The agreement is so good that there can be
no doubt that also here Al-Battini's tables were the basis of
Maimonides's values.
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THE ASTRONOMY OF MAIMONIDES
AND ITS SOURCES

O. NEUGEBAUER, Brown University, Providence, R. I,

Al-Battani Maimonides M .-Al.-B.

mean sun T 2333 T 7332 — 00,3
mean moon kol 1;1441 O 114,43 + 0;0,2
moon’s anom. 84:28,37 84;28,42 + 00,5
asc. node 180;57,16 180;57,28 + 0:0,12

The small deviations are in all probability due to the process
of interpolation which is needed to obtain the movement during
50 minutes. I was not able, however, to reduce the differences
simultaneously to zero by strictly consistent computations.
Nevertheless it is clear that Maimonides’s values are obtainable
from Al-Battani by a time difference of 22 days and 6;50 hours.
The 22 days are explained by the difference between Adhar 1
(=March 1) and Nisan 3 (=March 23). The 6 hours correspond
to the time from Al-Battani’s noon epoch to Maimonides's
cvening epoch. There remain 50 minutes which in part are due
to the difference in geographical longitude. Al-Battani's elements
are based on the meridian of ar-Ragqqah in Mesopotomia.
Jerusalem is assumed to have the longitude 66;30 while ar-
Raqqah is placed at 73;15% i.e. 6;45° east of Jerusalem. The
corresponding time difference is 27 minutes, leaving us with 23
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Maimonides as it should be
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rambam correction for sunset
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SUNSET including EQT and Atmospheric Refraction
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AL—BATTANI OPUS ASTRONOMICUM 19
f. 164,v.
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Tabula motuum Solis, Lunae, anomaliae Lunae et nodi borealis
in annis Arabicis collectis.
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Tabula motus Solis, Lunae, anomaliae Lunae [et nodi borealis| in #nnis

Romanorum collectis [ab aera].
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longitudo media. longitudo media. e L nodi go:%alis.

collecti.
0931 3400 23" 37" 2280 58" 5" 3420 14" A" 187° 5§ 56"
951 340 34 48 2 33 38 351 566 9 214 494 19
971 340 45 B 136 9 12 31 38 8 241 30 43
991 340 57 8 269 44 45 71 20 8 268 19 6
1011 341 8 18 43 20 18 141 2 74 295 29
1031 341 19 28 176 55 bl 150 44 .6 321 b3 53
1051 341 30 39 310 31 2b 190 26 5 348 44 16
1071 341 41 49 8 6 58 230 8 b | 15 34 40
1091 341 52 59 217 42 31 269 50 4 42 21| 3
1111 342 4 9 351 18 4 309 32 3 69 9 26
1131 342 15 19 . 424 53 37 349 14 2 95 571 50
1151 342 26 30 . 208 29 10 28 b6 2 122 46f 13
1171 342 37 40 32 4 44 68 38 4 140 34} 37
1191 342 48 50 165 40 17 108 20 0 176 23] 0
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Al-Battan1’s Astrological History
of the Prophet and the Early Caliphate

E.S. Kennedy,
Colleagues and Former Students

Suhayl 9 (2009-2010), pp. 13-148

Keywords: Al-Battani, Kitab 11 dala’il al-giranat wa [-kusalfat, astrology,
astrological history, Saturn-Jupiter conjunctions, eclipses.

Abstract

This article presents the last major project that Edward S. Kennedy (1912-
2009) worked on towards the end of his long and productive life. Finished
by three “colleagues and former students™, it gives a full edition with En-
glish translation of the astrological history of the Prophet and the carly
caliphate by al-Battani (ca. 900), which 1s extant in a unique manuscript in
Ankara. The commentary includes definitions of most relevant astrologi-
cal concepts, analyses and recomputations of the 21 horoscopes given by
al-Battani, and a detailed discussion of his astrological interpretations.
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Appendix C: Planetary Parameters

All calculations of planetary positions have been carried out on the basis of
the following parameters. Some of these have been taken directly from the
tables in the Mumtahan Zij and the Sab:r’ Zij, others have been derived from
those tables in such a way that our calculations result in numbers as close as
possible to those that would be obtained directly from the tables. Note that
both zijes use different epochs for the mean longitudes, centrums, and anom-

alies on the one hand and the apogees on the other.

Ziy Mumtahan Zij Battani
Base locality Baghdad Raqgqa
Obliquity 23;33 23;35

Epoch for mean positions
Epoch for apogee positions

16-6-632. 12"0™
9-9-829. 0"0™

14-7- 622, 12P0™
1-3-880. 12"0™

Solar daily mean motion 0:59, 8.20.35.14,37.48 0:59, 8.20.46.52. 3
Solar mean position at epoch 87; 3, 0,56 113;58, 4

Solar apogee motion (days per®) 24090 24106.5

Solar apogee position at epoch 82:;39 82;14

Solar eccentricity 2; 435 2; 445

Lunar daily mean motion 13;10.35, 147, 0, 4 13:10.35,2,7.16,:2
Lunar mean position at epoch 3:58.51, 2 119;43 46

Lunar daily mean anomaly 13; 3,53,56,17,51,52,42 13:: 3.53.56,17.57, .2
Lunar mean anomaly at epoch 307;19, 1,29 106;30.40

Lunar eccentricity 10;19 10:19

Lunar epicycle radius 5:15 15

Daily motion of the lunar nodes -0; 3,10,37.35,20,32,53 -0; 3.10.37.24, 6.17
Ascending node position at epoch  —65;38,11,20 —-233:45,18
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Al-Battani’s Astrological History
of the Prophet and the Early Caliphate

E.S. Kennedy,
Colleagues and Former Students
Bottom of page 135

The geographical longitude underlying the horoscopes cannot be deter-
mined with certainty. Since a change in geographical longitude is equivalent
to a change in local time, we would need to know the exact times of day for
which the horoscopes were cast in order to be able to determine the underly-
ing geographical longitude. However, these times are never explicitly men-
tioned, and where they can be reliably determined from the longitudes of the
ascendant and midheaven they are usually not in precise agreement with the
remainder of the horoscope, in particular with the lunar longitude or the time
of'the connected conjunction or opposition. We will therefore simply assume
that the horoscopes were calculated for the geographical longitude of Mecca,
which. according to most Islamic geographical tables. lies 3° west of Bagh-
dad, where the Mumtahan observations were made, and 1° cast of Raqqa, the
base locality of Battani’s Sab:” Z7j.

AT~BATTANI OPUS ASTRONOMICUM C. A. NALLINO

From page 38

107. *Qatabalhmis maior.l 94 30

31 10 || 113. ‘Asqalan | 65 0] 38} 50 |
21°0". Latitudo Albateniana confirmatur tabula ascensionum obliquarum urbis, f. 182,v., et salis bene
cum latitudine urbis a(-Ta'if componitur (nr. 193); at differentia longiludinum explicari nequjt, cum,
in mappis nostris, 40 vel 1° sit. Similiter long. Medinae (nr. 104) nullo modo cum utroque humero
Meceae convenit. Ompium harum urbium plerumgue longitudines ita sunt apud Arabes: Mekkah

77°0’, at-Ta'if 77° 30", al-Medinah 75°20"; sed omnes abh ilinerariis potins ¢uam a bonis qbserva-
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EQT in Degrees

Degrees Battani
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02N DI'N MINXD IXNA-7X Moy 12.7.622 2 wnwn Y¥nN
Am1 = 113+58/60+4/3600 = 113.967778

217Y2 6 nywa nomt 202965.25 11ay> 22.3.1178 2 wnwn yxnX
(0"2ann 7w v 0IY) nona
A2 = MOD(113.967778+ 202965.25 * 0.985651764,360) =

7.024471
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A, = 7+3/60+32/3600 = 7.058889
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