AL-BIRUNI’S TREATISE ON ASTROLOGICAL LOTS

Fuap I. Happap*, DAVID PINGREE**, and E. S. KENNEDY#*#*

Introduction

This paper presents one of the minor works of Abw’l-Rayhin,
Muhammad b. Ahmad al-Birtini (973-1048), the great polymath of
Central Asia. The unique extant copy of the text is Bodleian MS
Seld A. 11, f£.85v—92v according to the Arabic foliation; the Libra-
ry’s foliation numbers are greater by one. It is reproduced here in
facsimile by permission of the Curators of the Bodleian Library,
Oxford. The treatise is listed in the bibliography of his own writ-
ings prepared by al-Biriini himself when he was sixty-three years
old. It is designated RG76 in Botlot, p. 201. (Here and in the sequel,
references in italics are short titles of items listed in the biblio-
graphy at the end of this paper). An English translation is also
given, followed by a commentary.

A préeis of the treatise follows. After some general remarks con-
cerning the motives and methods of scholarship, the author reproa-
ches his anonymous patron for his contempt for Indian science as
compared with that of the Greeks. The rest of the contents are
almost all astrological, although the emphasis is on ways of apply-
ing concepts rather than predictions to be inferred from them. Al-
Birtini gives Ptolemy’s definition of the “lot of fortune”, then a
different definition of the same lot, plus that of the “lot of the
demon”. These depend upon the longitudes of the sun, the moon,
and the horoscope, at the time and place in question. He then dis-
cusses in less detail the lots of the planets. Interspersed throughout
are references to and quotations from various Greek, Muslim, and
Indian writers. Most, but not all of the books named are known to
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the literature. From the ‘Amid al-Hikma curious definitions are
given for the “lot of the sun” and the “lot of the moon”.

Beginnings of lines in the text are indicated in the translation
by numbers enclosed in square brackets. In the commentary, re-
ferences to the text give folio and line numbers, separated by a
colon. In the translation, words enclosed in parentheses have no
equivalents in the text, but have been added for clarification. The
word falak, which on occasion may mean “heaven”, or “sphere”,
or “circle”, we consistently translate with the somewhat archaic
and ambiguous “orb”. Al-Birini’s prose is not easy, and there are
phrases, words, and allusions which we do not understand. We
hope the publication will stimulate correction of our errors.

There are two figures in the treatise, which have been transcribed
in the translation, the letters following the system described in
H&K. Figures 3 and 4 are also based on the text figures. They
have been added to assist in explaining variant definitions. Lower
case letters on the figures have no analogs in the text. They are
used in algebraic expressions in the commentary and denote both
the object referred to (or its projection on the celestial equator) and
its celestial longitude. They are:

f the lot of fortune,

g the lot of absence,

k  the horoscope,

Im the lot of the moon,
ls the lot of the sun,
m the moon,

s  the sun.

The authors express appreciation to the National Science Foun-
dation, Washington, D. C., for the support which made this work
possible. We also thank Thsan Abbas, Faruq Abi Khuzam, and
Munir Shaar for assistance with the translation, without thought of
implicating them in any errors made by us.
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On the Motion of the Two Lots

i. 85v

[1] In the name of God, the Merciful, the Compassionate. Oh God,
pray for Muhammad and his people. [2] The Treatise of Abi’l-
Rayhan b. Ahmad al-Birtini: [3] On the Motion of the Two Lots,
that of Fortune and that of Absence. [4] The duty of the servant
of science is not to differentiate among its kinds, even though it
may [5] not be easy for him to control all its branches. Rather
he should know that in an absolute sense science is good in itself,
apart from its (content of) [6] knowledge; that its lure is ever-
lasting and unbroken, and that is the result of seeking its lore,
whereas it [7] (the lure) vanishes upon the attainment of com-
prehensive knowledge. He (the servant of science) should also
praise the assiduous who investigate those [8] branches (of sci-
ence) whenever their effort is for delight (in science itself) rather
than from victory [9] in argument. He does not look upon their
work with the eye of disgust, but in contemplating it his deter-
mination is to learn with humility so as to find the right way
[10] and obtain guidance. He takes the better and the more correct
and leaves what diverges from validity. [11] My remarks refer to
what I perceive to be your deviation from this method when you
read [12] the beginning of my book “On the Representation of
the Two Eclipses Among the Indians” before you knew what is
behind it. Then (there is) [13] your assumption of something
that does not exist in itself which would make it necessary to
stop [14] the ever-moving heavens. I find this in you arises from
your assumption [15] concerning the Indians, whether they be
right or wrong, especially your inability to have anything but disre-
spect for whatever [16] you hear of them. If it is not one of these
two reasons, then it is the intensity of your apprehension
[17] that the heaven will disintegrate like the disintegration of the
spinning top from the intensity of its rotation. [18] Just keep
calm, and do not feel afraid; this disintegration in the heaven is
deemed necessary [19] by those who (would) bring part of it an
actual stop, while the rest is in actual motion. But we,
[20] thank God, are not of them. So accept our intercession on
behalf of the Indians, and be a little lenient with them, even if they
did not [21] find what the Greeks found concerning proofs and
methods of demonstration. [22] Indeed, in our times they con-
fine themselves to their ancestors’ principles as a tradition, the
antiquity of which forbids [23] a theoretical investigation. In the
remote past they and the Greeks were like
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Al-Birini’s Treatise on Astrological Lots 15

f. 86r

[1] one family, united by similar beliefs; and in the science of stars
in its two kinds [2] they had similar methods. The Indians ad-
mitted that they (the Greeks) had the lead, and that they bestowed
upon those less advanced they (those branches) [3] of science in
which they specialized. Can a person who has not intermingled with
them know that, when he does not know [4] the truth about
their conditions ? Or can they be known by those who write treatises
when they are in one spot [5] and those (about whom they
write) are in another? Read about matters concerning their astron-
omy in the zijes of al-Fazari and Ya‘qiib [6] b. Tariq and other
people like them! They knew neither the names of their books nor
their scientists! [7] We go back to a nation whose situation we
have talked about. I would not be exaggerating in claiming its
greatness.  [8] But you charge us with unquestioning faith in it
without criticism or investigation of what they attained [9] in
astrology. If we find in their laws what you denied, you have to
relinquish [10] what injustices were done the Indians, and allow
them to be forgotten. Your nature is more flexible [11] than
stubborn. Know first that the books of the astrologers,
[12] Persians and Greeks (or Byzantines, al-Ram), say that the
duration of the maleficence of eclipses in the world is for a period
that precedes their occurrence [13] and the same (length of time)
after it. They determined it in days, and then they apportioned it
as one day in the (case of the) moon, and in the (case of the) sun
[14] three days. If the motives for criticism of the basis come from
all directions; and [15] if you contemplate the matter, you will
realise that they indicate the maleficence of the day circle [16] in
which the eclipse took place, and that the effect of the blow from it
is lasting. The sun is slow in receding [17] from it (the day cir-
cle), so it (the sun) is retarded in it (the effect) for some days. But
the moon is fast in receding from it both in declination and in lati-
tude, [18] so it is exempt (from maleficence) except for one day.
So what prevents you from allowing the like of it to the two lumi-
naries [19] when their day circles coincide, or when they are
equal? Verily the effect of the heavenly factors according to
[20] natural measurement is connected with the day circles, and it
is the duty of anyone who believes [21] in the times of the ap-
pearance of effects resulting from visual configurations among the
planetary bodies [22] not to deny the resultant maleficence
which the Indians mention at the times of those [23] two repre-
sentations (khaydlayn), so the shadow is a distance between these
two bodies. These two nations do not disagree as to the
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[1] modification for the horoscope and the two luminaries in the
extraction of the life spans of human beings, even if [2] the In-
dian method differs in the application of those methods which we
find in the books copied [3] for us from Hermes, Dorotheus,
Valens, and Ptolemy, because the Persians [4] refer to them and
rarely differ from them in anything. But as for what the Indians
had, it may be [5] included in a book by Vardhamihira on na-
tivities, of which I undertook its translation into Arabie, and 1
worked out [6] a treatise on the extraction of life spans accord-
ing to their opinion. As for what the (above-)mentioned people
believe, [7] their books have been translated into our language,
exist in our country, and are (in fact) commonplace. You may en-
counter [8] ideas that those opinions are more recent than the
opinions of the Indians, obtained [9] either by successive experi-
ments or convincing measurements, because we find among the
Indians a book [10] called Yavan (Arabic jbn) or “The Book of
the Greeks”, and the method of extracting the (length of) life in
it [11] agrees with what they did in the book on nativities and in
the book Saravalz, [12] or “The Chosen”, which was edited by
Kalydnavarman (Arabic Kalanayaran) the king, or it was selected
by his order. So we think [13] that both nations agreed in this as
concerning the two luminaries and the horoscope, [14] they
being at the time of birth of limited substance, as mentioned. Who-
ever came after [15] that old time of forgotten date, and differed
with the Indians as to the aspects of planets [16] and the other
principles, and based them upon what is approximated by observa-
tion (al-qiyds) they being not necessarily (present) [17] in nature,
he differentiated between conjunction and opposition with regard
to the course of heavenly events in a manner [18] resembling
essentially the order and principle of their two periods. To look into
those events, [19] he assigned a part to the position of the con-
junction or the opposition of the two luminaries at nativities occur-
ing [20] during the period attributed to it, and we admitted (as
valid) that the duration of its effect in its position be similar to the
duration of the effect of the eclipse [21] in its day circle. It is not
strange (that for) the duration of the effect upon what it affects
there be a length of time accompanying the disappearance of the
affecting (element) from [22] the place of the effect. So (now) go
back to the other associate, it being the lot of fortune. [23] You
knew its position from investigations (or indication, istidi@l) in the
art (of astrology), to the extent that it became the mainstay
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[1] of anyone who works at detecting what is hidden in a fist or a
hole; or for the mind, [2] a thought or an idea in (it). He may
make it precede its two bases, and its indication (or significance)
surpasses persons (studying) [3] the heaven, and people distin-
guished in it (the study). In it (the Tefrabiblos) Ptolemy adheres to
a simple method, continuing in [4] a single routine for night and
day, restricting himself to it alone, and he does not define any other
lot [6] differing from it in any feature. He always takes (it) at
any assumed time as the distance of the moon from the sun,
[6] and subtracts it from the degree of the horoscope, and
(thus) obtains it. However, others divide the calculation (‘amal) of
this [7] lot into: (1) the distance which we mentioned; thus
agreeing with Ptolemy for the day, and (2) calling it [8] by night
the lot of absence. Then they go on, in determining the lot of for-
tune, to take the complement of [9] the (above-)mentioned dis-
tance with respect to a revolution. And they take the distance
between the sun and the moon, it being the remainder of the first
[10] if it is subtracted from the whole revolution, and they sub-
tract it from the degree of the horoscope and obtain [11] the lot
of fortune by night and the lot of absence by day. So, even though
the lot of fortune [12] is an imaginary thing, and mentioned by
position (only), having no (real) existence in the heavens, and its
strength despite [13] that is the strength which you know, then
work in marvelling at it rather than in marvelling at the represen-
tation [14] of the twa eelipses, like the wine drinker who tries to
cure himself with wine, even if you deny everything except its
existence [15] in the heavens. It is evident that the lot of for-
tune, at the time of conjunction, is the degree of the horoscope,
[16] and it differs from it when there is a distance between the two
luminaries along the direction of the succession of the signs.

[17] This difference does not demand a distance from it to the
horoscope of conjunction. Even if it were to become stationary
[18] the degree would have receded from it by the first, westerly
motion, (i. e. the daily rotation), but the difference does demand
a [19] distance from it to each degree that meets the eastern
horizon, and analogy would require, if it is considered (at all),
[20] that the distance be from the degree of the conjunction horo-
scope, so that its effect will remain (the same) as [21] the effect
of the longitude (? juz’) of the conjunction. The lot of fortune will
have a strength resulting from the figure [22] of the conjunction
(horoscope). It (the strength?) is rotated toward the west by the
l}eavens, (just) as they rotate the two luminaries and that degree.

[23] But since this distance is taken at any time in rising degrees,
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[1] the lot of fortune is something which moves as the distance of
the two luminaries, which varies according to the difference of their
motions. [2] Let E (Figure 1) be the center of the heaven, and
AED the diameter passing through two degrees, (those of) the
horoscope and of the setting (point), [3] and A4 isin the east. Let
the sun be at 7" and the moon at K. So 7K is the elongation of the
moon [4] from the sun. If we take from A an arc AB equal to arc
TK, [5] then B is the position of the lot of fortune, and the dia-
meter EB (sic) is the one which rotates it in the plane [6] of the
ecliptic along (the direction of) the succession of the gigns until at
the time of opposition, it meets the point D, which is the degree
[7] of setting. (Thereafter) it will
be visible above the earth, and it
will begin to approach the degree
[8] of the horoscope, I mean 4,
and it will meet it at conjunction,
and this picture is it. [9] (The J
reason) it is that which is called
the horoscope of the moon is, on
the one hand, that the arc of ro-
tation [10] of the ecliptic since Figure 1

daybreak, if it is [11] 7TKA, and is subtracted from the sun, it
will necessarily end at A, [12] the degree of the horoscope. But
the arc A Bis equal to arc T K, so it is necessary that arc [13] KAB
be equal to arc T KA. So if that arc of rotation is subtracted from
the moon, I mean [14] K, it will end at B. So degree A4, the horo-
scope, is determined by the sun, and its distance [15] from it
equals the distance of the degree of B from the moon. So the lot of
fortune is therefore the horoscope of the moon. [16] Except that
times are not measured by the degrees of the signs. The author of
this talk orders, [17] according to the Introduction (to Astrology,
the Madkhal) of AbGi Ma‘shar, the multiplication of the hours past
of the day [18] by the parts of an hour. Then he goes to the
rising times and works with a solar day, [19] but his talk applies
only to equal degrees (i. e. the celestial equator), and on condition
that [20] the arc of rotation mentioned (above), even if it is of it,
be taken by day from the time of sunrise, [21] and by night also
from this time, not from sunset. So [22] this arc of rotation will
be for the night plus one hundred and eighty degrees, which are for
the whole preceding day(light) [23] along the ecliptic. Do you
not see that if the sun is at L (Figure 2) and the moon at D

o 2Tk
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[1] or above the earth, what is subtracted from the (position of
t:,he) moon does not give the lot of fortune, which is at [2] B,
except after the subtracted (quantity) becomes the are LDA. So,
thus is the case until the sun reaches [3] point A4, the rising point
on the horizon, and the moon will necessarily be at the point B.
[4] But this is another reason for naming the lot of fortune a horo-
scope for the moon. Unto [5] this idea Ab@’l-‘Abbas al-Nayrizi
was inclined in his commentary on Ptolemy’s Zetrabiblos.
[6] When he related the talk of Dorotheos with his many lots and
the difference [7] between the two of them by day and night he
said: “Verily Dorotheos was an astrologer and a man [8] of (as-
trological) judgments only. He was not possessed of the primary
science of proofs (i. e. theory), but he is a man [9] of experience
and remembers what he reads, a man of great correctness. In ev-
erything concerning lots he took (the distance) from [10] the sun
to some planets, after noting their motion, he followed [11] anal-
ogy (giyas) for it. That (was done) even though Ptolemy chose the
lot of fortune [12] only, which related the sun to the horoscope,
just as the analogy of the moon to the lot of fortune was [13] to
be a horoscope for the moon. This analogy should be retained for
all the [14] fast planets so that, for example, the lot of the father
will be a horoscope for Saturn.” As for [15] this principle, the
principle of Abi’l-‘Abbas, the number of lots did not exceed
[16] the number of planets even if Dorotheus’ reliance on examina-
tion and trial [17] may have revealed to him a relation of the lot
to an assumed position like the relation of the planet [18] to the
sun, whether he called it a horoscope for it or not. But he considers
for their conjunction [19] and the degree of the horoscope or the
degree of that indicator between their two successive conjunc-
tions [20] what he considered for the lot of fortune and the lunar
month. He could hardly imagine the diameter [21] which directs
the lot, I mean EB, as having the preceding feature of lagging be-
hind [22] the first (i. e. daily) motion. So we do not know the
effect of an orb, or a planet, or a guiding diameter which is fixed
in [23] its place and is not carried along by the westerly motion;
in addition (to this) it opposes it (the westerly motion), and does
more than
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[1] stopping and lagging behind it by (engaging in) a motion con-
trary to it. He would not imagine the possibility for it of following
a method [2] other than adhering to a heaven distinguished by
this rare and exceptional action. [3] We rarely countenance tel-
ling people about a stationary heaven, with no planets, surround-
ing [4] the actual causes of motion, in order to do without it for
(attaining) their objective, and because it differs from the theoreti-
cal form. [5] So how do we pass through this circular existing
object this diameter [6] which does not participate in the
primary motion ¢ Verily (the motion) became general throughout it
because it envelopes it, and it comes from a [7] prime mover
outside it, which does not move. I think that by this amount you
have been turned away from your creation (of fancy) [8] and
toward what suits you better. (So) then we say, concerning the
lots which have a relation [9] to the horoscope like the relation of
the planets to the sun, that they are moving along the (ecliptic)
degrees along the succession [10] of the signs, if the planet whose
distance from the sun is taken is one [11] of the three superior
planets or the moon, moving differently only (to the extent that
the motion) is fast or slow. But if itis [12] one of the two inferior
(planets) that lot will move forward and backward; [13] that is
it is taken from the horoscope along the succession of signs when
they are combust (i. e. in conjunction) at [14] the middle of their
forward (motion), and recede from it as much as their distance
from the sun, then it retrogrades [15] from the extreme after
reaching its maximum distance to the west, then returning
[16] to the horoscope when they are both combust at the middle of
their retrogression, and it passes it in the direction of [17] the
twelfth domicile until attaining a maximum for it upon attaining
maximum distance to the east, [18] whereupon it goes into for-
ward (motion) and starts toward the horoscope. Because of this
frequent coming and going, Ab@’l- [19] ‘Abbas al-Nayrizi devi-
ated from the operations of the people in calculating the lot of the
mother, which he took from the sun [20] to Venus, and sub-
tracted the distance of Venus to its epicyclic apogee modified
[21] by the third (column in the) tables, that being the modified
anomaly, from the horoscope, to obtain the lot. [22] He had
indicated before what had impelled him to it, and these are his
words concerning it: “Verily, Ptolemy [23] made the indication
of money to be the lot of fortune because of what the moon gains in
light
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[1] by receding from the sun. If that is because of the light, the
strength is greater than it, [2] and the sun has a strength togeth-
er with the moon and the fast planets, and from it is the motion of
the superior (planets) in [3] their epicycles, and the motion of
the center of the epicycles of the two inferior ones, and both the
motions, [4] that of the eccentric and the center of the epicycle,
in the (case of the) moon. So it is necessary [5] in the case of the
superior (planets) and the moon to take the distance of each from
the sun along the sucession of the signs, and in the case [6] of the
inferior ones their distance is taken from the apogee of the epicycle,
with what modification it requires [7] by the third table, then
this distance is subtracted from the horoscope. That is, that
the distance in the epicycle [8] for the superior ones equals the
distance in the ecliptic, approximately. Because of that the judg-
ment is transferred to [9] the inferior ones.” But this is one of
the most impossible (of things). Of those other than Ptolemy,
(there are) some who call his lot [10] of fortune by night the lot
of absence, and they make the lot of fortune by night the com-
plement, with respect to a whole rotation, of the distance from the
moon [11] to the sun. Let us go back to the preceding figure (but
see Figure 2), and let the sun, [12] on it, be under the earth at
M, and the moon at L, and the complement of M L, the distance of
the moon from the sun, [13] is LDAM. If it is subtracted from
the degree of the horoscope it reaches point ¢, which is behind 4
by [14] the are M L, so G is the lot of fortune for them by night,
and the lot of absence [15] by day. Whether their operation was
performed as we mentioned, or (it was) calculated by the distance
itself without (taking) its complement, [16] it was then sub-
tracted from the degree of the horoscope reversed, contrary to the
succession of the signs. That is because the motion [17] of G,
the diameter directing this lot is thus. The people went on,
[18] concerning that, to say that the two diameters B and EG of
the two directing ones coincide at the time of conjunction [19] at
its diameter £ 4 in the horizon (plane), and each moves as much as
the distance of the moon from the sun {20] in two different direc-
tions, along the succession of the signs, and not along their succes-
sion, That is why what is [21] between them, it being GAB, is
always twice as much as the true distance between the two lumi-
naries, [22] and EB will be under the earth and EG above it
during the period from conjunction [23] to opposition. Then

they coincide again along the diameter ED on the horizon, and
conjoin
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[1] at the degree setting at that time. When they separate after
opposition, EB [2] will be above the earth and EG under it, and
they remain as such until the time of conjunction, [3] whereupon
they coincide again at the degree of the horoscope. It is not true
what is said about [4] its (the lot of fortune) being the horoscope
of the moon, for it is the horoscope of the sun, and that is neces-
sitated by analogy. [5] That is because the arc of rotation of the
rising of the moon, it being at L,
[6] is the ecliptic arc LDA, so
if it is subtracted [7] from the
sun, it being at M, it lags behind
A by an arc equal to [8] ML,
and that is the arc A@G. So ¢ is the
horoscope of the sun by night.
[9] Thus the sun will be at it 2
when the moon [10] rises at (-gsh fayrind) 11
point 4. If B remains under the Figuro 2

earth and EG above it, it would have been [11] imagined first
that what was attributed to the moon would be stronger under the
earth, and what was attributed to [12] the sun would be stronger
above it, because of the turn (newba?) and the horoscopes(?) of
virtue(?). At any [13] rate, they went in the case of G (and) B,
to the stronger and the weaker because the lot of fortune [14] B
shifted because of the night to G. This shift does not occur except
by the overcoming (zafra) of [15] the order. So the lot of fortune,
which is it, moves by day along the succession (of signs),
[16] and by night contrary to the succession, keeping what belongs
to the night of its first motion [17] until it comes to its end by
day excluding the position which it won. It is like rabbits, (who
produce) [18] one year male and another year female, according
to what is said by the authors of the books on animals.
[19] When the lot @ is needed as an entity in itself it would have a
day circle rotating contrary [20] to the rotation of the day circle
of B. Let them intersect like the two rings of Ptolemy for the obser-
vation of the [21] obliquity of the ecliptic. Muhammad b. Jabir
al-Battani found a way to distract people from the ugliness
[22] of this subject in the commentary to the.T'etrabiblos, by say-
ing, “As for the lot [23] of fortune (here the Persian bakht), one
should always take the number which results from the position of
the sun
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[1] up to the position of the moon by both night and day, and
another distance equal to it from the degree of the horoscope
[2] along the succession of the signs and ending at it (the distance).
Tt will be in the domicile of the moon’s horoscope. It is probable
that [3] this was meant by the one who said, ‘One should count,
in the case of [4] nocturnal nativities, from the moon to the sun,
contrary to diurnal nativities’. If we count as many [5] as that
from the degree of the horoscope contrary to the direction in which
we counted by day, I mean [6] the preceding direction along the
signs, the result will be the lot of fortune at the position in which
he obtained it [7] at first”’. That is what was said by al-Battani.
But as for Ab@’l-‘Abbas al-Igbahdni, he said [8] in explaining
the ninetieth saying of the book Fructus: “Many [9] astrologers
were mistaken in regarding the doctrine of Ptolemy concerning the
extraction of the lot of fortune as [10] taking always, whether by
day or night, the distance from the sun to the moon and subtract-
ing it from the horoscope directly. Had the [11] matter been as
they regarded it, either the lot of fortune [12] would have been
cancelled or taken always, whether by night or day, from the moon to
the sun [13] and subtracted from the horoscope directly, and that
is contrary to the doctrine of the ancient [14] Greek, Indian, and
Persian astrologers and others. That which washidden [15] from
those who transmitted it is his talk that he prescribed that it
should be taken always from the sun to the moon, but [16] sub-
tracted from the horoscope directly by day and the reverse by
night, and the result will be the lot of fortune. [17] The lot of
absence should always be taken from the sun to the moon, but
[18] subtracted from the horoscope directly by night and the
reverse by day, and thus it will agree with the doctrine of most
[19] of the famous astrologers. We were informed about this by
what we encountered concerning the explanation [20] of the
translators of the Tetrabiblos of Ptolemy in the presence of al-Ma’-
miun”, [21] When we say concerning what was related by Abii’l-
‘Abbas that what led him to it was his great [22] fear that the
lot of absence and the other lots may be lost, ascribing to Ptole-
my [23] the responsibility for them, even though he (Ptolemy)
Wwas innocent of all of them. It was said concerning the nonexis-
tence of (the word) loyaity
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[1] in the language of the Turks that it is (due to) the nonexistence
of the thing itself among their essential categories. So he was not
satisfied with such a thing from Ptolemy. [2] There is nothing in
his (Ptolemy’s) whole book about lots except the lot of fortune, and
for him the lot of absence did not exist. [3] So let Abi@’l-‘Abbas
be consoled for him and not be frightened by the disagreement of
people. He did that and finished. [4] But as for the subtraction,
whether direct or reversed, it is as was said by al-Battani, since he
was not interested [5] in the lot of absence as he (Ab@’l-<‘Abbas)
was. I wonder how Ab#’l-‘Abbas could make use [6] of these
translations as he did. We had them and found that the things
translated in them for al-Ma’mitn [7] from Greek, and before him
for Khalid b. Yazid, and what was translated by ‘Umar b. al-Far-
rukhan (8] from Persian, and what was translated by Hunayn b.
Ishaqg and the commentaries prepared for them all agree (with one
another) [9] contrary to what he mentioned, although the peo-
ple, the place, the times, and the opinions are different, [10] and
they were far from being (cases of) collusion. (Now) let us go down
from this class to the rabble. They have two books [11] attrib-
uted to Hermes, and Masha allah took (material) from them. One
of them is called “The Basis” (Al-Asds) and “The Eighty-five
Chapters”, and the other is subsequent to it and is called “The
Pillar of Wisdom” (‘Amad al-Hikme). Most of the beliefs (con-
tained) [13] in them are contrary to our beliefs in that the two
(books) are babblings (read) [shlijinsydt) from Baghdad, or else
they are delusions inspired by the devil. [14] In the latter of the
two books I discovered (lit. know) the lots of the seven planets and
take them as evidence, verily [15] they have great strength. The
lot of the sun by day is (the distance) from the degree of the sun
[16] to the degree of the tenth (locus, or house) subtracted from
the degree of the horoscope, and by night from the degree of the
tenth [17] to the degree of the sun subtracted from the degree of
setting, both of them (taken) along the succession (of the signs).
[18] The lot of the moon by day is (the distance) from the sun to
the moon, subtracted from the horoscope, and by night the
[19] opposite to that subtracted from the setting. This example
suffices for the lots of the rest [20] of the planets, which do not
exceed the number mentioned by al-Nayrizi. Let us consider
[21] the tenth point as O (in Figure 2), the cardines being in ap-
proximate quartile. If the sun is [22] at it the lot would be at 4,
and if it goes away from it until, for example, [23] 7' is obtained,
the lot deviates from A4 and falls by a quantity equal to the ca-
dence of T'0. So if the sun meets
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[1] point D, the setting point, the lot will be approximately at the
cardine of the earth, opposite 0. [2] If it deviates from D there
will be from the tenth to it three quarters of a revolution, exclud-
ing [3] from it an amount equal to its depression, and if that is
subtracted from D, along the succession, the lot retrogrades so
that [4] if the sun arrives at the cardine of the earth its distance
from the tenth will be half a revolution, [5] and the lot reaches
point 4 by retrogression. If the sun goes beyond the cardine of the
earth [6] the lot rises and when it (the sun) rises it (the lot)
reaches point 0. If it (the sun) rises above the horizon the distance
from it [7] to the tenth will be three quadrants along the succes-
sion plus its altitude. If it is subtracted from A4, the lot is sub-
tracted [8] when retrograding from O towards 4. So this lot
does not separate from the ascending half which has [9] the
horoscope in its middle, and it moves in it along the succession by
day and contrary to the succession by night. [10] But as for the
lot of the moon, it is known that it is by day the well-known lot of
fortune, but by night [11] as was mentioned. If you subtract the
complement; (with respect to a revolution) of the distance LA from
D along the succession of the signs it ends opposite &, [12] the
lot of absence. Praise God, this is a third opinion which is confusing
and was produced by [13] a complete reversal and disagreement.
The seventh (locus) was put in place of the horoscope, and there
resulted the opposites of B (and) ¢ [14] and not them. (Even)
sillier than that is what is in the first book of the two in  [15] the
tenth chapter. That is, the lights by which the (length of) life is
determined are five. They are the two luminaries, and the light of
what [16] has risen (ashraga or what is more eastern?) from the
sun to the moon, and the light of what has risen from the moon to
the sun, it being claimed [17] to be the lot of fortune, and the
light scattering between the two lights (na@rayn). That is, if you
take from the light of what has risen [18] of the sun to the light
of what has risen of the moon you obtain the (above-)mentioned
light between the two lights. [19] Now if it is clear that the
second is the lot of fortune, then that is evidence that the first is
the lot [20] of absence, I think that Abt Ma‘shar called the lot
of fortune the lot of the moon because of the one [21] who said
that it is the light of what has risen from the moon to the sun, so he
transferred an item of the superstitions [22] of this book to the
Madkhal. It is known that the two degrees, of the horoscope and
the seventh, [23] are midway between the lots of fortune and
absence and they recede from
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[1] each one of them by the same distance and contrary to the
succession. If [2] the distance between the two lots, of absence
and fortune, is halved the result will be the distance of the lots of
fortune [3] from the horoscope; if it (the distance between the
two lots) is subtracted from it (the horoscope) the result will be a
degree with a distance from the horoscope twice as great [4] as
the distance of the lot of fortune from it. So the relation of this
degree, according to what they said, [5] to the lot of fortune is as
the relation of the lot of fortune to the horoscope, and as the rela-
tion [6] of the moon to the sun. Among the properties of this
middle light is that it (the middle light) reaches the degree of the
horoscope [7] at opposition, just as it (the lot of fortune) meets it
at conjunction. and it meets the degree of the seventh at the two
quartiles. [8] So it resembles the center of the (lunar) epicycle in
its eccentric orbit (rotating) twice each month, [9] as the lot of
fortune itself resembles the center of the deferent, (these rotating)
in their cycles once a month. [10] Upon my soul, whether we are
silly after all this, or reasonable, this ratio is [11] necessarily
repeated by resemblance to the equality of multiplying one of the
two sides by the other (for) [12] the square of the mean but we
triple the repetition and square it to increase these lights
[13] and shadows. The originator (s@htb) of this nonsense men-
tioned that in opposition to each of these lights [14] there is
darkness like the shadow of the earth, and everything dark has
light opposite to it, but I do not think [15] that Abu Sa‘d
Ahmad b. Muhammad b. ‘Abd al-Jalil saw in his dream anything
but this darkness [16] between the two darknesses. I saw him in
great anger stirred up by someone theatening to slap him
[17] doubled by repetition. Desire to utilize (his counsel) caused me
to ask him [18] about this, and he explained it to me. It is a slap
so strong [19] that the head reaches the wall and bounces back
because of the strength of the blow until it reaches [20] the hand
on its way back and is slapped by it again, and this is the light
between the two lights, so do not forget it.  [21] If the two lots
for these people were only these, we would have discarded what
places they made necessary [22] in the ether. But the people of
that art used lots involving distances [23] between the planets,
and their subtraction from their degrees and the degrees of the
domiciles, and they entered



wgbuw&bwbokbqb;'
MW&MQH L-AJPU“
| ot
g_,ll,l. alﬁvﬂ!wm‘*"“
" U‘as M"e‘ubﬂ‘]ﬂd‘ o
zammubulw.w\ww ‘
ﬂl"‘tu‘ a2 2lsks V)_gkc.bﬂ (RS
1 #&&fsﬁ—ﬁi wﬁgagj;
Aol 2 ML s g aiiabud Auattinle . s
| MlmelLL&:_,leﬁhyb—*@d@"L 197 37
by ol J?valsmwwb ivv
Ls Jumb‘_e\ga;t%w S L oo
L el kad!luvfﬁﬁzm
| oIy uwﬁ-aﬂwﬂwm .
i L DR
L W—w‘a munqgmﬁunu;é“m
b “hulnhwlu:‘eue,-{&l’ﬁuﬁks‘*r«wb
| fuu,,og»wwut
S -
; s 3‘ &‘J’
*Wk«al,h.ﬂlzéuwebm 5 %
,f‘ Jbbbvﬂn.,a_,;,ub,i,.uw_:,.}_ l,,u.

L

fol. 9lv_ :




"y

SR

 fol. 92r

AL:.M esuaf As \|h=

%J&Mé‘b l«-lW Jal.(%%ﬁuld
ﬁ

5oL Ear e :

5*e>>hé,,f- &yp@tm |
ﬁM&ﬂhﬁw‘%b@Mﬂ el 3
i’ boud @wuﬁw?a%mub |
Wadoloy L*MLW.:‘-WWM]

%l I AT U IWT' |

gl uwzwe:wmuww
| bl 3 i L o fasgnlling s
%.sﬂ-*”whmumﬂmnwb Ly
s Lt o) il s 530 bl s et

1 kg Ay szwwmcwm :

ol | B jo i LM as L Il
Jﬂ‘uMMMJaMwwwwb
J“L“J-r“‘b%ﬁb.:&&bw IIJ%LMLAH
.L\‘M.Pb

Tt S fuﬂw

JMJ Mls’ub*’mw
o5 |3 ne sl sl [ 2desagul g5 Enan]) 560,

' J%i,g,&,» ALA—MQJW’-A;N—L‘J%: 1

4



Al-Birani's Treatise on Astrological Lots 39

f. 92r

[1] among the planets the two parts of conjunction and fullness.
They returned to the distances and took them [2] once more be-
tween the lots and the planets and opened [3] doors with no end
so that no one will judge except by the lots which come to be in his
hands, behind him, [4] on his left, and on his right. The heavens
cannot stand their lots nor tolerate the methods [5] which were
good for their aim. Since we have become one of the astrologers and
allow what they mentioned [6] about lots and the matter of their
relation, even if the mention of them is a threatening with words
not known [7] to the art, meaning the distance as previously
mentioned, it would be right to consider for the lot of fortune
[8] a latitude because of the latitude of the moon. For if the moon
deviates from the path [9] of the sun in either direction, then the
lot should deviate from the path of the horoscope [10] by the
same amount. So that the relation of the moon to the sun along the
signs (i. e. the ecliptic), and the arc [11] of the great circle be-
tween them, is as the relation of the lot to the horoscope. Then he
considers [12] for the latitude of the lot and the corresponding
latitudes that which he considers for the conjunction of the plan-
ets, [13] and their transits, and latitudinal elevations. If we look
into this meaning carefully and study it [14] there are for the
two luminaries ascent and falling from their mean distances by
which the relation between them differs. [15] So one should con-
sider something like this between the horoscope and the lot so that
he obtains [16] the distance along the chord between them, and
we make one of the two lots, of fortune [17] and of absence,
follow the other in the order of the hayld@j aspects, (just) as we
make one of the two luminaries follow [18] the other in this
order. They did not do this, so they deviated from analogy.
[19] This is the situation with regard to the known lots. I refrain
from mentioning the two lots and the two obscurities. [20] They
suspended their regard upon the greatest events, then they differed
with respect to the two in [21] more than the seventy-three
ways, all because of ignorance, and what they meant [22] as to
the interior of nothingness is like Awa, who found his growth(?) in
the world and extinguished himself in it.  [23] Every art having
unsound bases and flimsy principles and methods is not free
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f. 92v

[1] from such objectionable difficulties. If I let the people alone
[2] in their belief about the maleficence of baytdt and baylart(?),
which are what I call [3] the representation of the two eclipses,
we leave you (also) in your art and [4] forgive you also by not
mentioning the maleficence, and we make the matter concerning
both of them to be like one of [5] the problems of projection (of
the rays ?). So we say that for any month in which we want to, we
ascertain when [6] the daily circles of the two luminaries unite,
or become equal, each by one of the two kinds of its correction.
[7] One of them is by the latitude of the moon, and the other ac-
cording to its parallax in order that it agree [8] with the
apparent (position). This would be an investigation praiseworthy
of anyone who asks it. This was included in the zij of Paulus
[9] the Greek, known as the Paulisasiddhdnta. His accounts indicate
(things) about the ancients, [10] and he mentioned the divisions
of times (i. e. ages), and the great wars which took place in the
plain (read barriyya) of [11] Sthanesvara (Arabic Tdnishar) and
other things such as what we have mentioned, like the agreement
of the Greeks and the Indians in former times [12] concerning
one matter, their being in faith like one family, or that the (above-)
mentioned [13] Paulus moved from Alexandria to their land,
but this is the more improbable possibility. [14] May God make
the rest of our lives to be devoted to the knowlege of that which we
do not know. It (the quest for knowledge) is the greatest of good
works, [15] and He is able to do whatever He wants.
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Commentary

85v:4-10. The paper begins with a general statement of the pro-
per motivation and method of any true scholar. For an exposition
of its philosophical implications the reader may consult Rosenthal.

85v:11-12. The book mentioned here is Boilot RGS8, not extant.
Concerning its subject, the first crude Indian instructions for draw-
ing projections of lunar eclipses were given in the earlier Paulisa-
siddhanta (see PS 8, 11-13). Later works give more elaborate meth-
ods.

85v:13 — 86r:10. The author now chides his anonymous patron for
his negative attitude toward Indian science. Birfini agrees that the
Indians, unlike the Greeks, ignore the necessity of giving proofs
and theoretical demonstrations, and that they obtained their start
in science from the Greeks. The latter is a reference to a famous
verse of Varadhamihira, Brhatsamhita 2, 14:

For although the Greeks are barbarians, they have brought

this science to perfection, and so are honored as sages.
Nevertheless, presumably alluding to his own travels in India, he
feels that one who is without firsthand knowledge of a culture
should avoid passing judgment.

Al-Fazari and Ya‘qub (both fl. 775) were the early Muslim scien-
tists best known for having transmitted Indian astronomy to the
Islamic world, and their information was certainly imperfect (see
DSB, vol. 4, pp. 5556, vol. 14, p. 546, and the articles Fazari and
Ya‘qub).

86r:11-23. This passage has to do with the astrological effects of
eclipses. To the extent that Birlini’s statements can be checked
from the sources, they are wrong. Dorotheus (Dor. 1,1,5-6), says
that each hour of a solar eclipse stands for a year of its influence,
each hour of a lunar eclipse for a month. He is followed in this by
Ptolemy (Tetrab., 2,6).

The proper motion of the sun in the celestial sphere is indeed
much slower than of the moon, by about one to thirteen, not one to
three. The same ratio applies roughly to changes in declination,
which is what takes either luminary out of a particular day circle.

86v:1-21. The next page is about astrological methods for predic-
ting the length of life, although little is said about the actual tech-
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niques. Biriini mentions Greek books on the subject put into Per-
sian. Of these, the Pahlavi translations of “Hermes’, Dorotheus,
and Vettius Valens are well known, but we know of no reference to
any work of Ptolemy’s rendered into that language except the
Almagest.

The author mentions two of his own books, Botlot RG79, his
garbled Arabic translation of Varahamihira’s Laghujdtaka, and RG
75, his “Treatise Describing the Indian Method for Extracting the
(Length of) Life”. Neither is extant, although the first is quoted in
extenso in the India.

The two Sanskrit books mentioned are the Yavanajdtaka
(86v:10) by Sphujidhvaja, and the Sardvali (Essence) by Kalyana-
varman (86v:12), King of Samatata in what is now Bengal. The
Saravali follows Sphujidhvaja; both are also cited in the India.

The obscure statement in 86v:18—-20 seems to refer to the purely
Greek division of nativities into two classes as they occur in the
half-months following a conjunction or an opposition; see, e. g.,
Ptolemy’s namidar (Tetrab., 3,2).

86v:22 — 87r:14. Here commences the main topic — astrological
lots. The definition of the lot of fortune (sahm al-sa‘dda) correctly
attributed to Ptolemy (T'etrab. 3,10, p. 275) is, stated in symbols
(see Figure 1),

(1) f=h+ (m —s). (87r:5)

The interpretation of the text presents a difficulty. The verb
describing the operation denoted by the plus sign in the expression
above is alg@ min. The same verb recurs consistently throughout
the manuseript. It means generally “to cast (a thing) away from”,
but in a mathematical context it is taken as ‘‘to subtract from”,
and is so translated here. Compare the Greek dmorbew, “to release
from”, and thence “to count from”.

There is a second, conflicting and more complicated, definition of
the lot of fortune which also appears in the other literature (cf. Gr.
Hor., p. 8). It makes a distinction depending on whether s is above
or below the horizon at the instant for which the horoscope is cast.
It is (see Figure 2)

daytime.
(2) f=h+ (m—3) (87r:7)
night.
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Notice that the nocturnal definition is equivalent to
f=h + [360° — (m — s)],

which is the way the text expresses it at 87r:10.
A second lot, that of ahsence (sahm al-ghayb, called by the Greek
astrologers the lot of the demon), is so defined as to be symmetrical
to the lot of fortune with respect to the horizon. It is
daytime

(3) =h F (m—s) (87r:8)
night

This notion also is standard in the literature (Gr. Hor., p. 9).

87r:15 — 87v:8. The motion of the lot of fortune is here carried
through the course of one entire lunation. Just before new moon,
when m — s = 0, expression (1) becomes,

f=h (87r:15)

and this is irrespective of where the daily rotation may have car-
ried m and s. As the moon waxes, / moves westwardly under the
horizon at a rate of about twelve degrees per day. Figure 1 shows
the situation when m — s is about thirty degrees. At full moon
m — s = 180°, opposition, and (1) becomes

f=h+180°=D (87v:6)

the setting point. Subsequently f proceeds eastward above the
horizon, meeting 4 at the next conjunction.

87v:9-15. Since the distance from m to f is the same as that from
s to kb, f is known as the “horoscope of the moon”. This curious
usage also appears in Tefrab. 3,10, p. 277, and with the same justifi-
cation.

87v:16-22. The sense of this passage is that on the one hand the
drawings presumably show the ecliptic and points on it, and on the
other hand these points are used in time determinations. But eclip-
tic points cross the horizon at variable rates. To measure the pas-
sage of time they must be mapped on the “equal degrees” of the
celestial equator by means of oblique ascension tables. On the celes-
tial equator

(hours since sunrise) X 15°/hour = time-degrees. (87v:17)



Al-Biriini’s Treatise on Astrological Lots 45

Abu Ma‘shar al-Balkhi (787-886), known in medieval Europe as
Albumasar, was the most influential astrologer of the Middle Ages
(GAS VII 139-151). His introduction to astrology was twice trans-
lated into Latin (DSB, vol. 1, pp. 32-39).

87v:23 — 88r:4. This passage makes sense, provided that (as re-
marked in the commentary to 87r:5) one reads “added” for “‘sub-
tracted”, and assumes that the definition being applied is (1), not
(2), which reverses the direction for a nocturnal situation. In figure
2 the sun (s’) is taken to be at L which is below the horizon. The
moon (m’) is at D, and as the text indicates, the distance from it to
B is arc LDA. But at any time when the sun coincides with the
horoscope the moon and the lot of fortune will also coincide.

88r:5. Al-Nayrizi (fl. 910) was a mathematician and astronomer.
His commentary to the Tetrabiblos is not extant. A quotation from
it commences at 88r:7, but we are uncertain as to where it leaves
off, and have inserted quotation marks at a plausible place. This is
the case also with other quotations farther along in the treatise.

88r:6-17. The treatise now broadens its consideration of lots be-
yond the two named in the title to include lots involving the plan-
ets. Since the text invokes the astrologer Dorotheus of Sidon (fl.
1st century, DSB, vol. 15, p. 125), we tabulate below his planetary
lots:

Lot of diurnal nocturnal

1. Father Sun to Saturn Saturn to Sun
(Dor. 1;13)

2. Mother Venus to Moon Moon to Venus
(1;14)

3. Brothers Saturn to Jupiter Saturn to Jupiter
(1;19)

4. Children Jupiter to Saturn Saturn to Jupiter
(2;10)

5. Fortune Sun to Moon Moon to Sun
(1;25)

6. Wedding
(2;2,3,6)
for men Saturn to Venus Saturn to Venus
for women Venus to Saturn Venus to Saturn

(For a different system, see B.—L., p. 307).
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The statement of al-Nayrizi that the lot of fatherhood is a horo-
scope for Saturn (88r:14) is consonant with the table above. How-
ever, he errs in claiming (88r:10) that all Dorotheus’ lots involve
elongation from the sun.

88r:18 — 88v:7. This passage expresses at some length a philoso-
phical difficulty which was touched upon in 85v:14 and 87r:18. It
seems to stem from the strong influence exerted upon educated
people by Aristotelean cosmology. According to this doctrine, all
celestial motions were initiated at the outer limits of the spherical
universe by a prime motion, a rotation about the north polar axis,
westward above the horizon, at the rate of a revolution per day.
This motion was transmitted inward through a set of concentric
physical spheres, modified on the way to yield the complicated
slower motions of the planets, generally opposing the daily rota-
tion. Now the horoscope is a point on the ecliptic, but it is con-
strained to remain in the horizon plane. This is the difficulty — to
imagine a physical mechanism operating through the intervening
spheres, to prevent the rising point from being whirled about by
the daily rotation, and the lot of fortune along with it. As Birfini
remarks at 87r:12, the lot can only be an abstraction.

88v:8—-18. Here the inference is clear that the planetary lots are
defined as in the case of the moon, by taking the planet’s elonga-
tion from the sun and laying off this distance from the horoscope.
Since the superior planets fall farther and farther behind the sun,
their lots may appear at any distance from the horoscope. The two
inferior planets, however, dodge back and forth across the sun,
never elongating farther than a particular maximum for each plan-
et. Hence their respective lots will never be at distances from the
horoscope which exceed these maxima.

88v:19 — 89r:8. The usages of Dorotheus and Nayrizi diverge for
the lot of motherhood, the first taking Venus’ elongation from the
moon, the second from the sun. This having been granted, his pro-
cedure is valid, for the epicyclic apogee of an inferior planet practi-
cally coincides with the sun. His rule amounts to taking the mean
epicyclic equation of the planet and modifying it by the small cor-
rection entailed by its position with respect to the deferent apogee
(¢g in Bx. Sc., p. 201; Almag., vol. 2, p. 261).

It is true that the width of the lunar crescent, hence its light
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(and influence ?) increase with elongation (88v:23). But to extend
the principle to the planets makes little sense, even astrologically.
The statement that for the superior planets the epicyclic anomaly
approximately equals the elongation (89r:8) is true only if the epi-
cycle is small. For Mars it makes no sense.

89r:9 — 89v:3. The text now reverts to the definitions of the two
lots given by expressions (2) and (3) above and by use of Figure 2
carries their motion through a complete revolution. Now sun (s)
and moon (m) are M and L respectively, designated by unprimed
lower case letters. 1t is clear that at all times

360° — (m — s) = arc LDAM, (89r:13)
and

2(m — s) = arc G4B. (89r:21)
Reading always “add” for the text’s “subtract”, at conjunction

m—s=0%s0f=g=h, (89r:18)
and at opposition, full moon,

m—s=180°%s0of=g= D. (89r:23)

In between, f and g move westward under the horizon and over the
horizon respectively, for daytime situations. After opposition the
motion is eastward.

89v:4-20. At 87v:9 we were informed that f is the “horoscope of
the moon” and the justification therefor. But this was for the
simple Ptolemaic definition of £, (1). Without saying so specifically,
the present passage infers that under the terms of the more compli-
cated definition (2) at night, by the same reasoning as before, f is
the horoscope of the sun. Using again Figure 2, illustrating a noc-
turnal situation, point @ is now f. Assuming no change in elonga-
tion, the moon will be at ¢ when the sun is in the horoscope; k. The
rest of the argument we cannot follow, but is occasioned by the
switching between night and day in definitions (2) and (3), like the
alleged alternate production of female and male rabbits. Apparent-
ly al-Birini also is unimpressed.

We suggest that here the technical astrological term nawba,
“turn”, corresponds to the Greek alpesic. Presumably zawdayij is a
broken Arabic plural (new to us) of Persian zayija “horoscope’.
The sarcastic remark involving Ptolemy’s two rings is a reference
to Almag. 1,12,
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89v:21-90r:6. Al-Battani (d. 929) was an able Arab astronomer.
His commentary on the Tetrabiblos is extant in manuscript (DSB,
vol. 1, p. 513; GAS VII, 159). His definition of the lot of fortune is
a restatement of expression (1), whereas the remark at 90r:3 is defi-
nition (2).

90r:7 — 90v:4. Abu’l-‘Abbas al-Isbahani probably lived in the
tenth century (GAS VII, 167). However the Kitab al-Thamara,
Greek Karpos, Latin Centiloguium (for the 100 aphorisms it con-
tains) is a pseudo-Ptolemaic astrological work which was translated
into Arabic, and was much quoted by Muslim scholars (Ullmann, p.
283; GAS VII, 44-46). Al-Isbahani gives definition (1) versus (2)
and (3).

90v:5-9. The Abbasid caliph al-Ma'muin (d. 833) was a great
sponsor of science. Khalid b. Yazid (d. 704) was a son of the Um-
mayad caliph Yazid I, but he did not succeed his father. He had a
legendary reputation as a patron of science, especially alchemy
(Ullmann, p. 192). Tbn al-Farrukhan (fl. 800, DSB, vol. 13, p. 538)
and Hunayn (d. 873, DSB, vol. 15, pp. 230-249) were, among other
things, translators of scientific work, the former from Middle Per-
sian, the latter from Greek.

Concerning translations, Ibn al-Nadim (Fihrist, p. 268) says that
the Tetrabiblos was translated by Ibrahim b. al-Salt and improved
by Hunayn. A commentary on Book 1 was written by Eutocius,
and another by Thabit b. Qurra. Commenting on the whole Tefra-
biblos were Tbn al-Farrukhan, Ibn al-Salt, al-Nayrizi and al-Batta-
ni. Further, Fihrist, p. 273, reports that the Tetrabiblos was trans-
lated for Ibn al-Farrukhan, who then commented upon it, by al-
Batriq ab@ Yahya b. al-Batriq.

Thus al-Birtini’s information is not identical with that of Ibn al-
Nadim. See also GAS VII, 43-44, and JAOS, 102 (1982), 560.

90v:10-13. Of the two books attributed in this passage to the
mythical Hermes Trismegistos, one, ‘“The Eighty-five Chapters”,
is well known (Ullmann, p. 292; GAS VII, 55). The other is known
only from this passage (GAS VII, 58).

90v:14-19. From the “Pillar of Wisdom™ are two additional de-
finitions of lots. Before giving them we define several technical
terms. The initial point of the tenth locus (90v:15) is upper mid-
heaven, the point of intersection overhead between the ecliptic and
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the local meridian. It is O on Figure 2. Because the ecliptic and the
celestial equator are inclined with respect to each other, the arc 40
is in general not a quadrant, but it is not far from it. The cardine of
the earth (91r:1) is lower midheaven, the point diametrically oppo-
site 0. The four points A4, lower midheaven, D (the setting point,
also known as the seventh locus), and O, comprise the four cardines,
or centers (Gr. Hor., pp. 3 and 8).

The new definitions are, for the lot of the sun,

oo

(4) by = } (0 —s)
h—180° —

daytime,

night,

and the lot of the moon,

(5) b =

h + daytime,
-

h—180°— night.

90v:20 — 91r:9. This passage gives a series of examples showing
how definition (4) operates. They are illustrated on Figure 3. As-
sume the horoscope % to be fixed at A.

Figure 3
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Let the sun be at O (90v:22), then O — s = 0, and Iy = 4. Should the
sun move to 7' = s; (90v:23), the lot will descend to [,. This contin-
ues until the sun reaches the setting point D (91r:1), the lot then
arriving at I. Once the sun descends below the horizon, to s,
(91r:2), say, the nocturnal part of the definition applies, and the
sun’s elongation from O is taken negatively from D. So the lot falls
at l,. When the sun reaches lower culmination at I = s; (91r:4),
horoscope and lot I; will coincide. Once the sun rises (91r:6), s, = A
and [/, = O; thence the diurnal definition takes over. So, for in-
stance, if the sun is at s; its elongation to O will be three quadrants
plus 4s; (91r:7). Adding this to 4 puts the lot at [;. Hence the lot is
confined to the eastern half of the ecliptic, the half rising with the
daily rotation.

91r:10-13. As for the lot of the moon, for the daytime, as al-
Birlini states, I,, = f. For the nocturnal situation, Figure 4 shows as
much of Figure 2 as is needed for the explanation. Following (5) the
elongation m-s is laid off negatively from the descendant, D. The
resulting /,, is indeed opposite the lot of absence at G.

Irigure 4

91r:14-21. The next passage, apparently from Chapter 10 of the
“Eighty-five Chapters”, is about determining lenght of life. On this
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subject Ptolemy has a whole chapter (Tefrab. 3.10). But, except for
mention of the lot of fortune, it seems to have nothing to do with
our text, of which we can make little sense. Ab@i Ma‘shar’s identify-
ing the lot of fortune with the lot of the moon resembles the day-
light part of definition (5).

91r:22 — 91v:12. Here the text again reverts to simple geometrical
inferences resembling 89r:21. It is a consequence of definitions (2)
and (3) that f and g are always symmetrically placed with respect
to the horizon, 4D in Figure 2. Hence 4 and D are at all times
midway between f and ¢ (91r:23). Further,

—9)=1—h, (91v:2)
and, reading as usual add for subtract,
[(f —9) + k] —h =GB = 24B = 2(f — k). (91v:3)

The word nisba in 91v:4-5 translated as “relation”, in a mathe-
matical context, is used for “ratio”, and the statement would ap-
pear in symbols as

P:if=fih=m:s,

which makes no sense. If we take the relation to be “distance bet-
ween’’, the expression can be written as

distance Pf = distance fh = distance ms,

which is true, if trivial.

Taking the “middle light”” (91v:6) to be P, it moves twice as fast
with respect to % as does f. At opposition, m — s = 180°, s0 P — h
= 360° and P will reach the horoscope, 4, as B reaches D, the
seventh locus (91v:6). At quartile m — s = 90° or 270°, P — h =
180° or 540° (= 180° (mod 360°)), and in both situations P arrives
at the seventh locus (91v:7). The 4P equals the famous “double
elongation” of the Ptolemaic lunar model, whereas f itself has the
motion of the single elongation, like the deferent center in the same
model (91v:9, see Bx. Sc., p. 196).

In making fun of the whole arrangement al-Birtni is reminded
that the geometric mean x between two given quantities, @ and b is
given by the expression

a:x = x:b, ora*=alb,
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and this mean proportional relation subsists between the first two
“ratios” of 91v:4 above. Hence at 94v:10 we translate nisba as
“ratio”.

91v:13-20. The Abu Sa‘9d mentioned here must be Ahmad b.
Muhammad b. ‘Abd al-Jalil al-Sijzi (fl. 1000), who was a friend of
al-Birlini’s. He is best known as a geometer, but he wrote volu-
minously on astrology (DSB, vol. 12, pp. 431-2; GAS VII,
177-182). We have no information on Aba Sa‘id’s dream.

91v:21 — 927:18. Up to this point, determinations have been made
as though the moon and planets were on the ecliptic. In fact the
latitudes by which they diverge from it were calculable, and some
people, including al-Birfini, felt they should be taken into consid-
eration in making astrological predictions. Thus, in the astrologi-
cal treatise of his Canon, 11, 4, he describes how to involve a plan-
et’s latitude in calculating the “projection of the rays” (cf. K&K,
p. 7). A much simpler technique of the same sort is given at 92r:8.

Another astrological refinement was the custom of computing,
for a particular time, the distance from the earth to a planet in
relation to its mean distance. The result was compared with an
analogous computation for a second planet, and conclusions drawn
therefrom. This is what is referred to in 92r:14. The doctrines are
explained in detail in al-Birtuni’s Transits.

The hayldj (92r:17, Gr. &pérne) is a point on the ecliptic used in
connection with length of life determinations. It is defined in the
Tafhim, pp. 323-327.

92r:19 — 92v:15. 'This is the author’s peroration. At 92v:3 he re-
verts to a topic touched upon at the beginning of the essay
(85v:12), the representation of eclipses. The doctrine of projecting
the rays (92v:5) is described in K &K. Next he writes about the
coming together of solar and lunar day circles (92v:6), mentioned
before at 86r:19. The position of the moon’s day circle is a function
of its latitude as well as its longitude. But the coordinates first cal-
culated are ¢rue latitudes and longitudes, reckoned as though the
observer were at the center of the earth. From them it is necessary
to determine apparent coordinates, giving the lunar location as it
appears to the observer on the earth’s surface. The difference bet-
ween true and apparent is parallax (92v:7).

The Paulisasiddhanta in the recension of Latadeva deals with
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both lunar latitude and parallax (PS, 3,28-31 and 7.1), but it says
nothing of ascertaining when the day circles of the two luminaries
unite. The Paulisasiddhanta (92v:9) used by Birini was, of course,
different; see e. g. Pingree, p. 237 and footnote 63, and Paulisa.

The statement at 92r:21-22 is obscure. The seventy-three is a
reference to a tradition which says that Islam is split into this num-
ber of differing sects. Ibn Awa is a name for the jackal, and there is
a saying that Tbn Awa is real, but Awa himself never existed.

The Plains of Thaneshwar (Sanskrit Sthanedvara) are mentioned
by al-Birini (T'afhim, p. 140) as lying on the prime meridian. It lies
at the legendary site of the battle of Kuruksetra celebrated by the

Mahabharata.
Paulus Alexandrinus was not the author of the Paulisasiddhanta

(DSB, vol. 10, p. 425).
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