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ABRAHAM IBN EZRA’S SCIENTIFIC CORPUS
BASIC CONSTITUENTS AND GENERAL
CHARACTERIZATION*

SHLOMO SELA

INTRODUCTION

Abraham ibn Ezra (ca 1089 — ca 1167) was a prolific writer on a
great variety of subjects and one of the most original medieval
thinkers. His fame was due principally to his outstanding bibli-
cal exegesis, but he also wrote religious and profane poetry and
a series of religious-theological monographs.! However, Ibn
Ezra’s intellectual interests extended to the field of science
as well and his main contribution to the history of science lies in
the composition of a significant but poorly known scientific cor-
pus. Its contents are typical of and faithfully reflect Ibn Ezra’s
times. On the one hand, Ibn Ezra’s scientific contribution may

*I am indebted to Gad Freudenthal for his valuable comments and suggestions.

! For a discussion of Ibn Ezra’s biblical exegesis, particularly focused on his com-
mentary on Psalms, but also useful as a general evaluation of his exegetical contri-
bution, see U. Simon, Four Approaches to the Book of Psalms from Saadia Gaon to
Abraham Ibn Ezra (Albany, 1991), pp. 145-205. For an assessment of Ibn Ezra’s
philosophical-religious thought, see the following main works: M. Friedlander, Essays
on the Writings of Abraham Ibn Ezra (London, 1877); D. Rosin, “Die Religion-
sphilosophie Abraham Ibn Esra’s”, Monatsschrift fiir Geschichte und Wissenschaft
des Judentums, 42 (1898): 17-33, 58-73, 108-15, 154-61, 200-14, 241-52, 305-15, 345-
62, 394-407, 444-57, 481-505; 43 (1899): 22-31, 75-91, 125-33, 168-84, 231-40;
H. Greive, Studien zum jiidischen Neuplatonismus: Die Religionsphilosophie des
Abraham Ibn Ezra (Berlin, 1973). About Ibn Ezra’s non-conformism and individual-
ism viewed as part and parcel of his cultural contribution and wanderings see
A. Grabois, “Le non-conformisme intellectuel au xi® siécle: Pierre Abélard et
Abraham Ibn Ezra”, in M. Yardeni (ed.), Modernité et non-conformisme en France a
travers les dges (Leiden, 1983), pp. 3-13. For a study of Ibn Ezra’s utilization of astro-
logical concepts in his philosophy from the perspective of the history of Jewish
thought see Y. T. Langerman, “Some astrological themes in the thought of Abraham
Ibn Ezra”, in I. Twersky and J. M. Harris (eds.), Rabbi Abraham Ibn Ezra: Studies in
the Writings of a Twelfth-Century Jewish Polymath (Cambridge, Mass., 1993),
pp. 28-85. For a study of the integration Ibn Ezra made of scientific contents into his
biblical commentaries and theological monographs see S. Sela, Astrology and Biblical
Exegesis in the Thought of Abraham Ibn Ezra (in Hebrew) (Ramat-Gan, 1999).
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be understood as the very beginning of an historic cultural
development which may be named the scientific renaissance of
medieval Hebrew. This was a process in which Jewish scholars
gradually abandoned the Arabic language and adopted the
holy tongue as a vehicle not limited to strictly religious contents
but open also to express secular and scientific ideas.? On the
other hand, on a broader European stage, Ibn Ezra’s scientific
output may be understood as one of the multiple expressions of
the twelfth century scientific renaissance. It was a cultural
process in whose framework the Greek scientific world con-
ception was transferred to scholars in Western Europe, after
being adopted, refined and extended by Islamic culture and
Arabic language. In this context, Ibn Ezra’s scientific corpus
represented an exceptional case: instead of the common Latin
model embodied by the scholar coming from the Christian
North and daring to penetrate the Iberian Peninsula to initiate
a translation enterprise, we have in Ibn Ezra the contrary case
of an intellectual imbued with the Arabic culture, who aban-
dons al-Andalus, roams around the Christian countries and
delivers in his wandering through Italy, France and England,

2T have adopted this special denomination — “scientific renaissance of medieval
Hebrew” — because medieval Jewish intellectuals believed that their Hebrew ances-
tors were vigorously engaged in sciences and that Greek philosophy and sciences
were in fact a product of the “theft” of the pristine Hebrew wisdom. Medieval Jewish
intellectuals therefore assumed that by being engaged in sciences of Greek or Arabic
origin they were in fact reawakening their brilliant scientific past. For a discussion of
the development of these ideas, especially in Late Antiquity, see N. Roth, “The ‘theft
of philosophy’ by the Greeks from the Jews”, Classical Folia, 32 (1978): 53-67. For a
discussion of this belief, focused mainly on the work of twelfth century Jewish intel-
lectuals, see Sela, Astrology and Biblical Exegesis, pp. 47-54. For a general review
and discussion of the movement of translations from Arabic into Hebrew which
embraced the full range of philosophy and scientific learning performed between the
12th and the 15th centuries, see A.S. Halkin, “Translation and translators”,
Encyclopaedia Judaica, XV (Jerusalem, 1972), cols. 1318-1329; J.-P. Rothschild,
“Motivations et méthodes des traductions en hébreu du milieu du x1r° a la fin du xve
siecle”, in G. Contamine (ed.), Traduction et traducteurs au Moyen Age (Colloque
International du CNRS, IRHT, 26-28 mai 1986) (Paris, 1989), pp. 279-302. For a
study of the role that sciences played in Jewish medieval society, chiefly focused in
Provence, see G. Freudenthal, “Les sciences dans les communautés juives médiévales
de Provence: leur appropration, leur réle”, Revue des études juives, CLII (1993): 29-
136, esp. 32-41. On the process of creation of the corpus of medieval Jewish texts on
gynaecology and obstetrics, see R. Barkai, A History of Jewish Gynaecological
Literature in the Middle Ages (Leiden, 1998), pp. 6-20. For the contribution of
Abraham bar Hiyya, another Jewish scientist contemporary with Ibn Ezra, see
H. Rabin, “R. Abraham bar Hiyya utehiyyat leshonenu bimei habeinayim”, in
R. Rawidowicz (ed.), Mesuda (London, 1945), pp. 158-70.
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the scientific and cultural cargo that he amassed during his
youth in al-Andalus.?

Researchers in the past have explored some components of
Ibn Ezra’s scientific corpus. A brilliant start was carried out in
the closing years of the last century by the bibliographic contri-
bution of Moritz Steinschneider? and by Moritz Silberberg who
translated and prepared a critical edition of Ibn Ezra’s Sefer
haMispar.5 In our century, José Maria Millas Vallicrosa focused
his attention on Ibn Ezra’s astronomical works, editing two
important Latin treatises ascribed by him to Ibn Ezra.® Also
B. R. Goldstein, in connection with his research on Ibn al-
Muthanna’s Commentary on the Astronomical Tables of al-
Khwarizmi, an important lost astronomical Arabic source that
is extant in Latin and Hebrew translations, edited, translated
and commented upon the Hebrew translations, including the
version carried out by Ibn Ezra.” But these important works
represent quantitatively only a small part of Ibn Ezra’s scien-
tific corpus. The overwhelming majority of the works composing
Ibn Ezra’s scientific corpus were, as we will soon see, original
treatises written in Hebrew, and this is the most neglected part
of his scientific output. As a matter of fact, some of the Hebrew
treatises of Ibn Ezra were printed, but mainly in order to
achieve important goals which were quite tangential to the
scientific contents of the corpus. For instance, Raphael Levy

3 For a general evaluation of Ibn Ezra’s scientific contribution, see J. M. Millas
Vallicrosa, “El magisterio astronémico de Abraham Ibn ‘Ezra en la Europa latina”, in
Estudios sobre historia de la ciencia esparniola (Barcelona, 1949), pp. 289-347;
S. Baron, A Social and Religious History of the Jews, VIII (New York, 1958), pp. 138-
220; M. Levey, “Abraham ibn Ezra”, Dictionary of Scientific Biography, vol. IV
(1971), pp. 502-3; B. R. Goldstein, “Astronomy and astrology in the works of
Abraham Ibn Ezra”, Arabic Sciences and Philosophy, 6 (1996): 9-21.

4 See, especially, M. Steinschneider, “Abraham Ibn Esra (Abraham dJudaeus,
Avenare)”, Supplement zur Zeitschrift fiir Mathematik und Physik, XXV (1880):
59-128; id., “Abraham Judaeus — Savasorda und Ibn Esra”, Supplement zur Zeitschrift
fiir Mathematik und Physik, XXII (1867): 1-44, rprt in M. Steinschneider, Gesammelte
Schriften [eds. H. Malter and A. Marx (Berlin, 1925)], pp. 407-98; 327-87.

5 Sefer haMispar, Das Buch der Zahl, ein hebriisch-arithmetisches Werk des
R. Abraham Ibn Esra, Zum ersten Male herausgegeben ins Deutsche iibersetzt und
erlautert von Dr. Moritz Silberberg (Frankfurt a. M., 1895), pp. 27, 79.

6 José M. Millas Vallicrosa, El Libro de los Fundamentos de las Tablas
Astronémicas de R. Abraham Ibn Ezra (Madrid-Barcelona, 1947); J. M. Millas
Vallicrosa, “Un nuevo tratado de astrolabio de R. Abraham ibn Ezra”, Al-Andalus, V
(1940): 9-29.

7 B. R. Goldstein, Ibn al-Muthanna’s Commentary on the Astronomical Tables of al-
Khwarizmi (New Haven-London, 1967).
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edited the Hebrew text of Ibn Ezra’s book Reshit Hokhma (The
Beginning of Wisdom), together with its medieval French trans-
lation, not so much because he was interested in this important
Hebrew astrological treatise, the most famous of Ibn Ezra’s sci-
entific corpus, as by virtue of the fact that the medieval French
translation of Reshit Hokhma was an excellent source in his
research of the process of crystallization of the incipient French
language.? Similarly, J. L. Fleischer, a scholar interested in Ibn
Ezra’s biography and literary work, published some of his
Hebrew astrological works, but confessed openly that he under-
took the task not so much by reason of being attracted by its
inner contents as because he estimated that in the subject-
matter of these texts he would be able to find important bio-
graphical data in order to learn about Ibn Ezra’s biography and
biblical commentaries.®

My main purpose in this article is to provide a picture of Ibn
Ezra’s scientific corpus as comprehensive and detailed as possi-
ble given the present state of research, by continuing and
updating the work of those who in the past were interested in
his output. I will add new significant data that I was able to dis-
cover as a result of my exploration of Ibn Ezra’s work, the pub-
lished books as well as the works that are extant in manuscripts
only. The paper will fall into two main parts: (a) Ibn Ezra’s
scientific work will be broken up into three main genres: (1)
Mathematics, Astronomy, Scientific Instruments and Tools; (2)
The astrological encyclopaedia; (3) Translations from Arabic
into Hebrew. Within these genres, the treatises composing the
scientific corpus, including the various versions of a same trea-
tise, will be treated separately and follow a chronological order,
to establish fundamental bibliographical facts, such as date and
place of composition. At the same time, the scientific contents

8 See R. Levy, The Astrological Works of Abraham Ibn Ezra (Baltimore, 1927),
p. 65: “It is not primarily as a study of the literary significance of these treatises, how-
ever, that the present work was undertaken. Its chief object is to investigate the lan-
guage of the French translation from the point of view of French lexicography”. See
also Raphael Levy and Francisco Cantera, The Beginning of Wisdom, An Astrological
Treatise by Abraham Ibn Ezra (Baltimore, 1939), p. 15.

9 See what J. L. Fleischer wrote with remarkable frankness in the introduction to
his edition of Ibn Ezra’s first version of Sefer haTe‘amim (Jerusalem, 1951), pp. 8-9:
“I was not interested at all by the astrological-professional aspect of this book.
Instead, I prepared photographs of the manuscripts of Ibn Ezra’s astrological works
because I meant to find in them new data to explore Ibn Ezra’s biography, the
chronology of his works and new insights into his intellectual character.”
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of these works will be briefly shown and its sources indicated
sporadically. I will pay special attention to the questions of Ibn
Ezra’s problematic authorship of some works; (b) In the second
part, Ibn Ezra’s scientific corpus will be reassembled as a whole
in order to provide a global characterization, trying to point out
its general organization and shape, and to indicate its main aims
and special traits revealing Ibn Ezra personal contribution.

PART I: BASIC CONSTITUENTS OF THE SCIENTIFIC CORPUS
1. Mathematics, Astronomy, Scientific Instruments and Tools

We begin our review with the works of Ibn Ezra dealing mainly
with mathematics and astronomy. As we will soon see, it is not
principally with the purpose of providing pure theoretical
knowledge in mathematics or astronomy that these works were
written. They were mainly oriented to solve technical astro-
nomical problems arising from the astrological praxis. Of para-
mount importance in this context was to explain and teach the
use of scientific tools and instruments, such as the astrolabe and
the astronomical tables. Another important aim was to explain
the foundations of the Hebrew calendar implementing the tools
provided by Greek and Arabic astronomy.

e Sefer haMispar (Book of the Number): This treatise was
written in Italy, possibly in the city of Lucca, approximately in
1146 or before, and therefore has to be considered as Ibn Ezra’s
first scientific work. This assertion follows from the following
two facts. First, Sefer haMispar was surely written before or in
1146, since Ibn Ezra alludes to Sefer haMispar as an already
accomplished work in his Sefer ha ‘Ibbur (Book of Intercalation),
which was definitely written in the city of Verona in 1146 (see
below p. 113). Secondly, in his Sefer haMispar Ibn Ezra refers
on two different occasions to the first Hebrew version of Sefer
Ta‘amet haLuhot (Book of the Reasons behind Astronomical
Tables), using the future tense and so alluding to it as a still
unaccomplished work.!° Since the first Hebrew version of the
Sefer Ta‘amei haLuhot was written in Lucca approximately in
1146 (see below p. 97), it follows that Sefer haMispar was writ-
ten in 1146 or before, in the city of Lucca or in Rome, which was

10 Silberberg, Sefer haMispar, pp. 27, 79.
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Ibn Ezra’s previous station in Italy. This treatise was published
in a critical edition already in 1895, with a commentary and a
German translation.!

Sefer haMispar was intended to be an arithmetic textbook,
and as such it was divided into seven chapters, dealing with the
following basic operations: multiplication, division, addition,
subtraction, fractions, proportions and square roots. At the
same time, Sefer haMispar presents and explains in its intro-
ductory chapter the decimal positional system, which assumes,
besides separate symbols for 1 to 9, also an additional “void”
symbol for 0 as a placeholder, and Ibn Ezra refers explicitly to it
metaphorically as a “wheel, like straw before the wind, designed
to keep the values in their degrees and in foreign language
(Arabic) is called sifrah”.'? Before turning to explain the deci-
mal positional system, Ibn Ezra claims in Sefer haMispar that
this system was an invention of the Hindu sages.'® Also, in the
introduction to his translation of Ibn al-Muthanna’s Commentary
on the Astronomical Tables of al-Khwarizmi, Ibn Ezra informs
us that Kanka, a Hindu scholar, “taught the Arabs the basis of
numbers, i.e., the nine numerals”, and that subsequently “all
later Arabic scholars multiply, divide and extract square roots
as is written in Muhammad b. Muasa al-Khwarizmi’s book on
Hindu reckoning”.'* Hence, Sefer haMispar was, very probably,
based on al-Khwarizmi’s Treatise on Calculation with the
Hindu Numerals or the Book of Addition and Subtraction by
the Method of Calculation of the Hindus, which may have
expounded for the first time in Arabic the use of the Hindu
numerals 1 to 9, and 0, and the place-value system, besides the
four basic operations of addition, subtraction, multiplication
and division as well as the extraction of the square root.!? In this

11 See note 5 above. For a discussion of some arithmetic and terminological topics
related to this book, see G. Ben-Ami Sarfatti, Mathematical Terminology in Hebrew
Scientific Literature of the Middle Ages (in Hebrew) (Jerusalem, 1968), pp. 131-9.

12 Silberberg, Sefer haMispar, p. 3. The word sifrah, appears with the same mean-
ing in Liber de rationibus tabularum, the Latin version of Ibn Ezra’s Sefer Ta‘amei
haLuhot as cifre, which is a transliteration of an Arabic word meaning void or zero.
See Millas, Tablas, pp. 102, 114.

13 Silberberg, Sefer haMispar, p. 2.

14 Goldstein, Muth., pp. 148, 301-2.

15 For a discussion of these two al-Khwarizmi’s arithmetic treatises, see G. Toomer,
“Al-Khwarizmi”, Dictionary of Scientific Biography, vi1 (1973), p. 360. For a discus-
sion of al-Khwarizmi’s role in the beginnings of algebra, see R. Rashed, Entre arith-
métique et algebre. Recherches sur [’histoire des mathématiques arabes (Paris, 1984),
pp. 17-29.
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context, it is worth pointing out that the Hebrew Sefer
haMispar is one of the first to introduce the arithmetic of al-
Khwarizmi into Latin Europe, let alone the presentation of the
decimal positional system, together and in parallel to a Latin
contemporary version named algorismus, a name that clearly
betrays al-Khwarizmi’s influence.'®

o Sefer Ta‘amei haLuhot (Book of the Reasons behind
Astronomical Tables): Abraham ibn Ezra presumably wrote this
treatise in four different versions, two in Hebrew and the other
two in Latin.!'” The Hebrew versions are lost but a Latin text,
the Liber de rationibus tabularum, was ascribed to Ibn Ezra and
edited in 1947 by José Maria Millas Vallicrosa.'®* We have sound
evidence about Ibn Ezra’s authorship over both Hebrew ver-
sions: according to the highly reliable testimony of Joseph
Bonfils in his work Safnat Pa‘aneah — a supercommentary writ-
ten on Ibn Ezra’s commentary on the Pentateuch at the end of
the fourteenth century — Ibn Ezra wrote two different Hebrew
versions of the astronomical tables, the first in Lucca and the
second in Narbonne. As far as the first Hebrew version is
concerned, besides being composed in Lucca as Joseph Bonfils

6 The name of the Latin treatise is Liber ysagogarum Alchorismi and one of the
eight extant manuscripts attributes it to Magister A. Names such as Adelard of Bath,
Abraham bar Hiyya and Petrus Alphonsi were presented as plausible candidates, but
taking into account that Ibn Ezra wrote Sefer haMispar, which clearly reveals al-
Khwarizmi’s influence, and given that the Latin treatise covers also Jewish topics,
such as the Jewish calendar, the Hebrew names of the planets, etc. it is not impossi-
ble that Magister A. was Abraham ibn Ezra. For a discussion of this Latin arithmetic
treatise introduced in Latin Europe in the middle of the twelfth century, See espe-
cially A. Allard, “The Arabic origins and development of Latin algorisms in the
twelfth century”, Arabic Sciences and Philosophy, 1 (1991): 233-83. See also
L. Cochrane, Adelard of Bath, The First English Scientist (London, 1994), pp. 80-1,
83-4 (n. 31, 32); M. S. Mahoney, “Mathematics”, in D. Lindberg (ed.), Science in the
Middle Ages (Chicago, 1978), pp. 150-1.

17 For a discussion of the different versions of this treatise, and especially regard-
ing the presumed authorship of Ibn Ezra, see the following works: Steinschneider,
“Abraham Ibn Esra”, pp. 494, 469; José M. Millas Vallicrosa, “Avodato sel R.
Abraham Ibn Ezra behokhmat hatekhuna”, Tarbiz, IX (1938): 306-22; id., Tablas, pp.
11-21; id., “El magisterio astronémico de Abraham Ibn ‘Ezra”, pp. 289-347; I dealt
with this subject in two articles, and here I will confine myself to point out the main
arguments: S. Sela, “Contactos cientificos entre judios y cristianos en el siglo XII: El
caso del Libro de las Tablas astronémicas de Abraham Ibn Ezra en su versién latina
y hebrea”, Miscelanea de Estudios Arabes y Hebraicos, 45 (1996): 185-222; id.,
“Puntos de contacto entre contenidos del Libro de las Tablas astronémicas en su ver-
si6n latina y las obras literarias hebreas de Abraham Ibn Ezra”, Miscelanea de
Estudios Arabes y Hebraicos, 46 (1997): 37-56.

18 See above note 6. This treatise, as we will soon see, is the second Latin version of
Liber de rationibus tabularum.
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claimed, it is possible to establish with a reasonable certainty
that it was written in 1146, after Ibn Ezra wrote his Sefer
haMispar and briefly before he moved to Verona.'® Regarding
the second Hebrew version of Sefer Ta‘amei haLuhot, we know
for certain that it was composed in Narbonne, as Joseph Bonfils
claimed, and it may thus be safely stated that it was composed
after Ibn Ezra left Italy and arrived in Provence in 1148 but
before 1154.%°

As said above, the two Hebrew versions are lost, but we can
catch a glimpse of their contents by exploring other sources. In
Safnat Pa‘aneah of Joseph Bonfils it is possible to trace four
interesting references pointing directly to four passages of Ibn
Ezra’s Sefer Ta‘amei haLuhot — two dealing with the motions of
the moon, one with the longitude of Jerusalem, and one fur-
nishing a very high opinion of Claudius Ptolemy. An analysis of
these passages shows that its contents are either similar but not
identical to parallel passages found in the Latin version or non-
existent in it altogether.?! Similarly, a comparison between, on
the one hand, numerous references to Sefer Ta‘amei haLuhot
found in the Hebrew scientific corpus of Ibn Ezra?? along with
the already-mentioned four references to it found in Safnat
Pa‘aneah, and, on the other hand, the contents of the Latin
extant version, allows us to conclude that the Hebrew and Latin
versions were similar in some details but quite different in
other significant parts.

We now turn to the Latin version. Several manuscripts
survive of this version which, as said above, was edited by José

19 The last assertion follows from the following two points: first, as said above (see
p. 95), in his Sefer haMispar Tbn Ezra refers on two different opportunities to some
Sefer Ta‘amei haLuhot, that is, the Book of the Reasons Behind Astronomical Tables,
using the future tense and so alluding to it as a still unfinished work. Secondly, later
in 1146 Ibn Ezra left Lucca and moved to Verona where he also wrote in 1146 the
first version of his Sefer ha‘Ibbur, a fact that was registered by Ibn Ezra himself in
this book (see below p. 113).

20 The second Hebrew version was quite certainly composed before 1154, when Ibn
Ezra wrote the second version of his Sefer haMoladot, in whose Latin extant transla-
tion we found a reference to the Liber de rationibus tabularum as an accomplished
work (see below p. 125).

21 The four references may be found in Joseph Bonfils, Sophnat Pane’ach, Ein
Beitrag sur Pentateuchexegeses des Mittelalters von D. Herzog (Heidelberg, 1911-
1930), I, pp. 14-15, 17-18, 84, 142. 1 have analyzed these four references in Sela,
“Contactos cientificos”, pp. 200-7.

22 For a review and analysis of these references see: Millas, Tablas, pp. 11-19; Sela,
“Contactos cientificos”, pp. 190-200.
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Maria Millas Vallicrosa in 1947, who, following some hesitant
claims of M. Steinschneider,? also ascribed this work to Abraham
ibn Ezra.?* Notwithstanding Millas Vallicrosa’s important contri-
bution in the edition of this work, some important obstacles still
remain and need to be removed before Ibn Ezra’s authorship
can safely be assumed. I will refer to these difficulties while fur-
nishing bibliographical information about the Latin versions.

In the Latin text there appears in several places the name of
Abraham or Abraham Iudaeus as a reference to its writer,?
which remark surely implies that the writer was a Jew whose
name was Abraham. This, however, does not imply that
Abraham or Abraham Iudaeus is the author of the Latin ver-
sion, for the text may originally have been written in Hebrew
and subsequently translated into Latin. Nor is it certain that
Abraham or Abraham Iudaeus can be identified with Ibn Ezra.
Still, in my opinion, the evidence suggests the following three
points: (i) Ibn Ezra was the ultimate author of the contents
found in the Latin text; (ii) the Latin text was not a mere trans-
lation from a Hebrew source; (iii) Ibn Ezra had some knowledge
of the Latin language, a fact that works in favor of the possibil-
ity that he was in some way involved in the composition of the
Latin version. These points may be defended with the following
arguments.

(i) Abraham ibn Ezra’s authorship is grounded primarily on
correspondences between the Latin text and Ibn Ezra’s other
known work. In this context, Millas Vallicrosa’s main argument
was to provide a series of references in Ibn Ezra’s Hebrew sci-
entific corpus pointing to a Sefer Ta‘amei haLuhot or Sefer
haLuhot (Book of the Astronomical Tables).26 But, besides the
fact that this list may be further enlarged and that the refer-
ences do not always point to topics which may be actually found
in the Latin text, my main objection to this argument is as fol-
lows: Based on passages extracted from Ibn Ezra’s Hebrew sci-
entific corpus, these references point naturally to the lost
Hebrew versions of Ibn Ezra’s Sefer Ta‘amei haLuhot or Sefer
haLuhot and so they cannot be presented as a proof of Ibn

23 Steinschneider, “Abraham Ibn Esra”, pp. 494, 469.

24 Millas, Tablas, pp. 11-19.

% The Latin text begins with the words “Dixit Abraham Iudaeus”, and the name
Abraham appears on several occasions, especially in the trigonometric chapter. See
Millas, Tablas, pp. 73, 137, 148, 154, 159.

26 Millas, Tablas, pp. 11-19.
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Ezra’s authorship over a Latin counterpart. In my opinion, a
proper demonstration-methodology should employ the opposite
approach, that is, considering the Latin text as the point of
departure, lines of contact should be traced to link the Latin
text with Ibn Ezra’s Hebrew work. In this context, Millas
Vallicrosa and especially B. R. Goldstein already made impor-
tant contributions, showing that there is a close and direct cor-
respondence of the contents between some parts of the Latin
text and Ibn Ezra’s translation of Ibn al-Muthanna’s Com-
mentary on the Astronomical Tables of al-Khwarizmi.?” What is
more, additional evidence may be presented showing striking
resemblance between some passages of the Latin text and par-
allel passages of Ibn Ezra’s whole Hebrew literary work, that is,
the scientific corpus as well as his biblical exegesis and theolog-
ical monographs.28

(ii) As said above, a comparison of the references in Ibn Ezra’s
Hebrew scientific corpus to Sefer Ta‘amei haLuhot or Sefer
haLuhot with the corresponding passages in Liber de rationibus
tabularum, shows that the Hebrew and Latin versions were

21 Millas, Tablas, pp. 51-4, 73, 137, 148, 154, 159; Goldstein, Muth., pp. 11, 200-8,
218, 231, 234.

28 T dealt with this problem in Sela, “Puntos de contacto”, pp. 37-56. In this article
I presented several links between the Latin text and Ibn Ezra’s oeuvre, but I limited
myself to two main topics: a scientific subject such as the relation between the
perimeter and the radius of the circle as well as a loaded religious topic such as a com-
parison between the Hebrew and the Christian calendars. Yet additional striking
instances may be supplied, and I will limit myself here to a single one. This is a pas-
sage found in the Latin text as well as in the first version of Sefer ha ‘Olam, discussing
in Latin and in Hebrew the various amounts ascribed to the sun declination with a
similar approach and with almost identical wording: Millas, Tablas, p. 77: “Nam indi
dicunt 24 graduum integrorum declinationem solis esse, sed Abrachix et Ptholomeus
dixerunt 23 graduum 51 minutorum, secundum horum sententiam arcus declinatio-
nis sic se habebit ad totum circulum ut 11 ad 83. Omnes vero alii magistri proba-
tionum dixerunt declinationem esse 23 graduum et 35 minutorum, exceptis
Abnebimezor et Azarchel qui dixerunt eam esse 23 graduum et 33 minutorum”; Sefer
ha‘Olam (first version), Paris, Bibliotheque Nationale de France (hereafter Paris,
BNF), MS Héb. 1056, fols. 817-81":

17 9N MYV 27510 N RITY MR 0THYLIT,NMYY NIYYR 170 RTW TR 11T M50 27
R RITW MR TOI2RI NPRT NDYIY 9130 RS 0PRYLI MM DpYn k71 10 NInDY ophn avn
00 B215M NV PIPT YRYDW? MM K73 XD RIT M A%AT 932 wHwI Danwn ophn
NP PIPTY HPIT YR DRI VI [AR ]2 RO {0 PINLT7Y 27D RO PUIT NWP YD DNV

7279 X3 R¥T "D 1IDR DYION

See another example, referring to two different versions of trepidatio, in Millas,
Tablas, p. 77: Cf. Hebrew counterpart in Sefer ha‘Ibbur, ed. by S. Z. H. Halberstam
(Lyck, 1874), p. 10 (a).
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similar in some details but quite different in other significant
parts. Some of these differences — a reference to Jerusalem and
a comparative and didactic approach to explain the points of
contact between the Jewish and the Christian calendars — imply
that the Hebrew and Latin versions were addressed respectively
to Jewish and Christian audiences.?® These similarities and
differences work in favor of the possibility that both texts were
different versions and militate against the possibility that the
Latin version was a mere translation of the Hebrew version.
(iii) Regarding the question of Ibn Ezra’s ability to write
directly in Latin or of being involved in the composition of a Latin
scientific treatise, an exploration of his biblical exegesis reveals
some remarkable examples that show clearly that Ibn Ezra knew
the Latin language well enough to refer critically to some parts of
the Latin Vulgate, or to argue, with the help of words translated
into Latin, against fellow Jewish commentators.?° Consequently,
we can assume that he was able, either by himself or more likely
with the help of a disciple, to write a scientific technical treatise
in Latin. Indeed, there is another instance of a scientific treatise
which, as we shall explain (see below p. 107), Ibn Ezra wrote in
Latin with the help of a Christian disciple: a Book on the
Astrolabe, a parallel version to his Hebrew Keli haNehoshet.
There is a further central feature of the Latin text — the place
of composition — which also must be reconciled with the known

2 In this context, it should be noted that in Joseph Bonfils, Sophnat Pane’ach 1,
p. 142, a reference is made to Ibn Ezra’s Sefer haLuhot giving the exact longitude of
Jerusalem, a reference which does not appear in the Latin parallel text. Given the fact
that the geographic parameters of Jerusalem are commonly endowed by Ibn Ezra with
Jewish ritual and religious significance, that may explain why the Latin parallel ver-
sion, which was presumably directed to a Christian audience, does not contain the
same Jerusalem reference. Also, some passages may be found in the Latin text setting
out, with a clearly comparative and didactic approach, the fundamentals of the Jewish
intercalation alongside some traits of the Christian calendar. See Millas, Tablas, pp.
98-100. These passages may be construed as an effort of the author, Abraham Iudaeus,
to convey to a Christian audience the fundamentals of the Jewish calendar, stressing
particularly the points of contact which link it with the Christian calendar.

30 In his short commentary on Genesis 37:35 and on Isaiah 38:10, Ibn Ezra sharply
criticizes Jerome because of his wrong translation of the Hebrew word She’ol with
the Latin term infernus. Also, in a commentary on Genesis 49:10, reported by Joseph
Jacob of Modeville (See M. Friedlander, Essays on the Writings of Abraham Ibn Ezra
[London, 1877], pp. 67-8) Ibn Ezra finds fault with Jerome because in his translation
he distorted such a geographical term as Shilo and saw in it an allusion heralding the
rise of Christianity. Conversely, in the short commentary on Exodus 30:23, Ibn Ezra
employs the term myrrha, which is the Latin translation of the Hebrew word mor, to
argue against his fellow commentator Saadia Gaon.
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biography of Ibn Ezra in order to ascribe the book to him. The
contents of the Liber de rationibus tabularum show clearly that
the text was written in the year 1154 in some unspecified loca-
tion in France.?! In fact, the Latin text records that “he tabule
composite sunt secundum meridiem Pisanorum quorum remo-
tio est ab occidentis termino 33 gradus”,®? a remark implying
that a previous and first Latin version had been composed in
Pisa. Therefore, when attempting to identify the author of the
Latin text, it is crucial to determine whether Ibn Ezra dwelt or
resided in the city of Pisa. We have plenty of information about
Ibn Ezra’s stay in the neighboring city of Lucca, where he devel-
oped a very rich literary production,®® where he wrote, as was
said above, the parallel Hebrew version of Liber de rationibus
tabularum. Nevertheless, previous research has not traced any
reference to Ibn Ezra’s residence in Pisa. Fortunately though, a
fragment of the second Hebrew version of Ibn Ezra’s Sefer
ha’Olam (Book of the World) — implying that Ibn Ezra per-
formed astronomical observations oriented to clearly astrologi-
cal uses in both Pisa and Lucca - allows us to establish quite
safely that Ibn Ezra resided some time in Pisa.?*

A general overview of the Latin text indicates that Ibn Ezra
wrote this treatise in order to provide astronomical and astrologi-
cal theoretical knowledge to whoever may be interested in using
the astronomical tables® and expound and explain the main traits

31 This is highly reminiscent of the fact that the second version of Ibn Ezra’s Sefer
haMoladot, which is extant only in a Latin translation, was also written approxi-
mately in the same year. Compare the two following references: a) Millas, Tablas,
p. 78: “anno 1154 ab incarnacione Domini, quo hanc edicionem fecimus”, see also
p. 99; b) Liber Abraham Iude de nativitatibus (Venetia, 1484), p. ¢ 3": “Hoc 1154 ab
incarnatione domini est adunatio eorum in triplicitate terrae”.

32 Millas, Tablas, p. 87.

33 J. L. Fleischer, “Abraham Ibn Ezra’s literary output in the city of Lucca in Italy”
(in Hebrew), Hasoker, 2 (1934): 77-84; 4 (1936-7): 186-94.

34 In Sefer ha‘Olam (second version), Rome, Vatican MS Ebr. 477, fol. 89" we read
that Ibn Ezra registered a list of 22 cities, including Lucca and Pisa, accompanied by
their respective city zodiacal sign (Hebrew = mazzal medinah) and its ecliptic para-
meters. Yet while in the case of the great majority of the cities Ibn Ezra limited him-
self to the routine annotation of the zodiacal sign and its exact ecliptic parameters,
regarding precisely the two cities of Lucca and Pisa he adopted a completely different
way of reporting; thus, he wrote that “Pisa: some say that its sign is Piscis, but,
according to my own observations, its sign is 3 degrees in Aquarium; Lucca: accord-
ing to my own observations on two occasions, its sign is Cancer in the limit of
Jupiter”.

3% Millas, Tablas, p. 83: “Nunc autem antequam ratiocinemus de compositione tabu-
larum quas fecimus secundum probationem predictorum virorum sibi consentientium,
quedam convenienter ad totam astronomiam premittemus”. That the expression tota
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and uses of these astronomical tables.?® The treatise begins by
illustrating the astronomical and astrological features of each one
of the seven planets, and deals particularly at length with the sun
and the moon; continues with a trigonometric chapter and ends
with specific astronomical problems, such as establishing the
moon’s latitude, the latitude of cities, the seasonal hours, the
twelve astrological houses or the first visibility of the lunar cres-
cent. The author of the treatise refers explicitly to Greek and
Hermetic sources such as Hipparchus, Ptolemy, Doronius and
Hermes;*” Hindu astronomical tables are mentioned in general as
tabulas indorum and in particular as zij al-Sindhind;*® Arabic
astronomers and astrologers are referred to in general as magistri
probationum and in particular by mentioning the names of no-
table scientists such as al-Khwarizmi, al-Battani, al-Safi, Ibn Sina,
Thabit b. Qurra, al-Nayrizi, Ibn Yunus, Bantu Sakir, Masha’allah,
Abu Ma‘shar;® Andalusian scientists such as Ibn al-Muthanna,
Maslama, Ibn al-Saffar, Azarchiel are also mentioned.*’

astronomia implies elements of astronomy as well as of astrology can be affirmed after
an inspection of the following lines. See, for example, the contents of the next note.

3 Millas, Tablas, pp. 84-5: “He tabule quas composuimus utiles sunt ad declina-
tionem solis sciendum et altitudinem meridianam et ad inveniendum oriens per alti-
tudinem solis et per umbram et ad cognoscendas horas temporales diei et noctis
coequationem domorum orientis et ascensionis terrarum et ad apparitiones plane-
tarum matutinas et nocturnas et remotiones fixarum a recto circulo et ad cognoscen-
dum cum quo gradu fixa sit in medio celi et cum quo sit in oriente et cum quo occidat,
et ad arcum diurnum et nocturnum fixe ad sciendum quantitatem mutacionis visus
secundum longitudinem et latitudinem et adunacionem solis et lune et oposicionem,
et quando prima erit secundum visum et ad eclipsum lune et quantitatem eius et in
qua parte, utrum scilicet dextra an sinistra, et suum colorem et ad cognoscendum sua
tempora eclipsis et eclipsim solis, partesque omnes eius et omnes ductus qui sunt
secundum latitudinem terre, et signa mobilia et fixa et bicorpa et recta signa et obli-
qua et longa et curta et omne opus astrolabii”.

37 See the following references in Millas, Tablas: Claudius Ptholomeus: pp. 74-82,
89, 93, 130-1, 143, 155, 160; Hipparchus (Abracaz or Abracax): pp. 75, 77, 80, 91, 105;
Hermes: pp. 77, 160; Doronius: p. 160; Hermes: pp. 77, 160.

38 For the zij al-Sindhind (Scindehind, Acintdeindi) see ibid., pp. 75, 88. See refer-
ences to the tabulas indorum, pp. 81, 82, 89, 101, 120, 130.

39 See the following references. Al-Khwarizmi (Elcaurezmus): pp. 74, 75, 105, 109,
110, 126, 127, 144, 155, 160, 164, 166, 167; al-Battani (Albateni): pp. 78, 80, 83, 86;
al-Safi (Azofi): pp. 78, 86, 87, 98; Ibn Sina (Abencine): pp. 76, 77, 79, 81, 82, 95;
Thabit b. Qurra (Tebith ben Core): pp. 76, 79, 81, 82, 83; al-Nayrizi (Anarizi): p. 76;
Ibn Yunus (Abeniunuz): pp. 83, 86; Banu Sakir (fratres Beni Saquir): pp. 81, 83;
Masha’allah (Mescella): pp. 75, 160; Abi Ma‘shar (Albumasar): pp. 75, 160.

40 See the following references. Ibn al-Muthanna (Abenmucenne): pp. 110, 130,
147, 153, 154, 155, 158, 160, 161, 163, 166; Maslama (Mezlame): p. 75; Ibn al-Saffar
(Abnezafar): p. 75; Azarchiel (Acerchel, Azarchiel Hispanus): pp. 76, 77, 79, 80, 83,
86, 87, 93, 95.
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¢ Keli haNehoshet (The Instrument of Brass — The Book on
the Astrolabe). As far as I was able to find out, Abraham ibn
Ezra composed this treatise, designed to describe the physical
configuration of the astrolabe and teach its astronomical and
astrological uses, in three different Hebrew versions. What is
more, Ibn Ezra wrote, with the aid of a disciple, a Latin version
of the Astrolabe Book as well.

The first Hebrew version of Keli haNehoshet was composed,
as Ibn Ezra himself annotated at the beginning of the Rete’s list
of stars,* in 4906 A.M. (anno mundi) that is, in 1146. The first
version was composed in Northern Italy, possibly in Lucca,
before Ibn Ezra wrote his Sefer ha ‘Ibbur (Book of Intercalation)
and after he had completed the first Hebrew version of Sefer
Ta‘amet haLuhot. We may conclude that from a fragment of the
first version of Sefer ha‘Ibbur — written in 1146 in Verona (see
below p. 113) — wherein the reader is referred to Keli haNehoshet
as an already completed work.*? Also, in the text of the first ver-
sion of Keli haNehoshet the author points out that he had
already written a book dealing with the differences of opinion
confronting the sages of Greece, India and Persia about the
astrological aspects.*® This passage, even though it has stark
astrological connotations, is closely related to astronomy, and
therefore we estimate that it is a reference to the first Hebrew
version of Sefer Ta‘amet haLuhot, written in Lucca in 1146 or
earlier.*

The second version of Keli haNehoshet, whose existence has
not hitherto been known to modern research and which is
extant only in manuscript,** was also written in the year 1146

41 Keli haNehoshet (first version), ed. H. Edelman (Koenisberg, 1845), p. 31. I also
consulted the following manuscripts: Paris, BNF, MS Héb. 1053, fols. 1'-36"; Paris,
BNF, MS Héb. 1061, fols. 148"-164*; St. Petersburg, MS 311, fols. 4'-20"; Moscow, MS
Gunzburg 1080, fols. 53'-67'. For another printed edition of this text see, Keli
haNehoshet, in Me’ir Yshaq Bak’al (ed.), Sefer Mishpetei haKokhavim (Jerusalem,
1971), pp. 99-132.

42 Halberstam, Sefer ha ‘Ibbur, p. 8 (a).

43 Edelman, Keli haNehoshet (first version), p. 29.

4 See a similar opinion in Millas, Tablas, p. 15, but Millas Vallicrosa regarded this
passage as a reference to Liber de rationibus tabularum, the Latin version of Sefer
Ta‘amei haLuhot.

4 T made use of the following manuscripts: Mantova, Biblioteca di Mantova, Fondo
Ebraico Mantovano, MS Ebr. 10 (hereafter MS Mant. 10), fols. 35-51; Warsaw, MS
Pinsker 26, fols. 58-71, left col.; Paris, BNF, MS Héb. 1045, fols. 188"-196"; Paris,
BNF, MS Héb. 1047, fols. 76*-84; St. Petersburg, MS 349, fols. 1'-14*; New York,
Jewish Theological Seminary MIC 2550/2, fols. 72-82.
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(4906 A.M.), as the author himself annotated at the beginning
of the corresponding Rete stars list.*® It follows that the second
version was written in the same year as the first one (in fact, as
we shall see, a few months after it), no wonder therefore that
the second version is in some parts very similar to the first one
—in the date of composition, in the Rete’s list of stars and in its
general structure. However, the two versions have substantially
different traits that make them distinct one from the other. I
will now present these traits:

(i) The two versions differ sharply in the details and formula-
tion of some of the astrolabe’s operations, inter alia, in relation
to the procedure to find “the latitude of cities or places”,*” to
find “how many degrees each zodiacal sign will rise in the equa-
tor”,*® the procedure to locate one of the Rete’s stars,* or the
procedure to locate one of the planets.’® Concerning the latter
operation, we shall consider below a significant passage of the
second version referring to Venus’ visibility in very special con-
ditions, a reference that makes the second version unique in the
framework of the three Hebrew versions, but at the same time
marks out a connection with an extremely similar reference
that may be found in the Latin version of the Astrolabe Book
(see below p. 111).

(ii) The two versions differ in their connection to Sefer ha ‘Ibbur
(Book of Intercalation). In the second version of Keli haNehoshet,
Ibn Ezra directs the reader to consult Sefer ha‘lbbur as an
already accomplished work.' But, in Sefer ha‘lbbur itself he
refers to Keli halNehoshet also as an already accomplished work.5?
The explanation of these apparently incompatible cross-refer-
ences is that Sefer ha‘lIbbur was written some time in the year
1146 between the redaction of the two different versions of Keli
haNehoshet. The first version of Keli haNehoshet was written
sometime early in 1146, and this is the version referred to in

46 Keli haNehoshet (second version), MS Mant. 10, fol. 39".

47 Keli haNehoshet (second version), MS Mant. 10, fols. 42'-42*. Cf. Edelman, Keli
haNehoshet (first version), pp. 22-3.

48 Keli haNehoshet (second version), MS Mant. 10, fol. 41¥. Cf. Edelman, Keli
haNehoshet (first version), p. 20.

4 Keli haNehoshet (second version), MS Mant. 10, fol. 44"; Edelman, Keli
haNehoshet (first version), p. 35.

5 Keli haNehoshet (second version), MS Mant. 10, fol. 44v; Edelman, Keli
haNehoshet (first version), pp. 23-4.

51 Keli halNehoshet (second version), MS Mant. 10, fol. 46".

52 Halberstam, Sefer ha‘Ibbur, p. 8 (a).
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Sefer ha‘Ibbur. The second version was written late in 1146, after
Ibn Ezra finished Sefer ha‘lbbur, and in this second version of
Keli haNehoshet Ibn Ezra refers to Sefer ha‘Ibbur as an already
finished work.

(iii) It is possible to locate in both versions of Keli haNehoshet
a series of distinctive references that draw a clear dividing line
between the first and second versions of Keli haNehoshet.5® In
clear contrast with the first version, Ibn Ezra mentions in the
second version several times Sefer haLuhot as a not yet written
work.?* Hence, we can conjecture that after moving from Lucca
to Verona or Mantova, Ibn Ezra was required to compose a new
version of the Sefer haLuhot, a task that he eventually accom-
plished after he arrived in Provence. Similarly, references to
Sefer haMishpatim (Book of Astrological Judgments), that
appear several times in the first version of Keli haNehoshet,%
disappear completely from its second version.

The third version of Keli haNehoshet, which also is extant in
manuscript,’® was written almost two years later (4908 A.M.),
early in 1148, as the author recorded in the corresponding
Rete’s list of fixed stars.’” The details, wording and composition
of the third version are substantially different from those of the
previous two versions. What is more, in the Rete’s list of fixed
stars we find 36 stars, while the two previous versions included
only 23 stars.®® As in the second version, the third version con-

53 But we also find in both versions of Keli haNehoshet some similar references to
other works by Ibn Ezra. Thus, in both versions of Keli haNehoshet Ton Ezra refers
to an already written book dealing with the differences of opinion of the sages of
Greece, India and Persia concerning the astrological aspects. See Keli haNehoshet
(second version), MS Mant. 10, fol. 47"; cf. Edelman, Keli haNehoshet (first version),
p. 29. As said above, I believe that both references point to the first Hebrew version
of Sefer Ta‘amei haLuhot, written in Lucca in 1146 or before. Likewise, as in the first
version, we continue to find in the second version references to Sefer haMoladot
(Book of Nativities), a reiteration that is clearly accounted for by the fact that Sefer
haMoladot remained until 1148 an unaccomplished project. See Keli haNehoshet (sec-
ond version), MS Mant. 10, fol. 36". Cf. Edelman, Keli haNehoshet (first version),
pp. 9, 14.

54 Keli haNehoshet (second version), MS Mant. 10, fols. 377, 42~.

5% Edelman, Keli haNehoshet (first version), pp. 25, 29, 30, 31.

56 T used the following manuscripts: Warsaw, MS Pinsker 26, fols. 58-71, right col.;
Paris, BNF, MS Héb. 1054, fols. 4'-10*; Moscow, MS Gunzburg 179, fols. 111'-116%;
Moscow, MS Gunzburg 937, fols. 2-14".

57 Keli haNehoshet (third version), Warsaw, MS Pinsker 26, fol. 67", right col.

58 Keli haNehoshet (third version), Warsaw, MS Pinsker 26, fol. 67, right col. Cf.
Edelman, Keli haNehoshet (first version), p. 31; Keli haNehoshet (second version),
MS Mant. 10, fol. 39". The star lists of the first and third version of Keli haNehoshet
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tinues to refer the reader to Sefer haLuhot in the future tense.*
But, in the third version, for the first time, we detect a reference
in future tense to an astrological treatise named Reshit Hokhma,
a book that Ibn Ezra was to complete in the next weeks or
months.®® From this evidence we may conclude that the third
version of Keli haNehoshet was the first work that Ibn Ezra wrote
in Provence, after he left Italy. The fact that Ibn Ezra composed
yet another version of the same Book on the Astrolabe, just
before he began the composition of his astrological encyclopae-
dia headed by the Reshit Hokhma, is an additional proof of the
importance of the astrolabe in solving astronomical as well as
astrological problems.

A Latin manual describing the astrolabe and teaching its uses
is available in two manuscripts of the British Library — MS
Cotton Vesp. fols. 40-37 and MS Arundel 377 fols. 63-68 — fol-
lowing copies of the Latin text of the Liber de rationibus tabu-
larum ascribed to Abraham ibn Ezra. Moritz Steinschneider
was the first to draw attention to this text and to connect it with
the work of Jewish medieval scientists. To corroborate his
assertion, Steinschneider adduced a passage of the Latin text
that mentioned a personage named Abraham, undoubtedly a
Jew, dictating the astrolabe manual to a disciple. This disciple
could not conceal his deep admiration towards his teacher and
wrote: “Ut ait philosophorum sibi contemporaneorum Abraham
magister noster egregius quo dictante et hanc dispositionem
astrolabii conscripsimus ...”.8! But Steinschneider hesitated
whether the author was Abraham ibn Ezra, Abraham bar
Hiyya, or Abraham Zacuto.®? The subsequent chain of events
connected to the research on this text was very similar to that
related to the Liber de rationibus tabularum. The Polish inves-
tigator A. Birkenmajer conjectured that Ibn Ezra was the

were meticulously studied by B. R. Goldstein, in the context of his research on star
lists