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INTRODUCTION

This thesis presents a critical edition based on all extant manuscripts, as well as a
translation, of one chapter of Abraham bar Hiyya’s Sefer ha-1bbur ', This work dates
from ca. 1120 CE. S¢fer ba-Tbbur is the earliest systematic work on the calendar that
was written in Hebrew; it is also among the earliest original works on any scientific
topic composed in Hebrew. We chose to study this particular chapter because of its
subject matter: it faces the tension between revealed and scientific knowledge. We
further analyzed an addition to the main text, which we found in some of the manu-
scripts. The critical edition itself, sections 3 and 4, constitutes the main part of our
work. We had two additional aims: to ascertain if it would be worth our while to
produce a critical edition of the entire Sefer ba-Tbbur, given that the work has been
published previously, and to reflect on Abraham bar Hiyya’s Weltanschannng and his
conceivable goals when composing this work. To do the latter we will analyze the
chapter’s structure, reasoning and arithmetic in sections 5.1 and 5.2; and in section
5.3 we will discuss the existing edition and compare it to our partial critical edition in

order to answer the first question.

1.1 ABRAHAM BAR HIYYA

In order to understand with what intention the work under study could have been
written we first explore what is known about its author Abraham bar Hiyya, who was
also named ha-Sefard, the Spaniard, ha-Bargeloni, the Barcelonan, Ha-Nasi, the prince,
and Savasorda, ‘chief of the guard’. From the scope of his work we judge that Abra-
ham bar Hiyya was an educated person. He translated from Arabic into Hebrew and
he wrote original works. His work demonstrates proficiency in as diverse sciences as
mathematics (Yesode ha-Tevuna n-Migdal ha-"Emuna or ‘Encyclopedia’), astronomy (Isurat
ha-'Arets, Heshbon Mahalkhot ha-Kokhavim, Lupot, Sefer ha-1bbur), astrology (Megillat ha-

! Throughout this thesis, our transcription of Hebrew to Latin sctipt is conform the rules of
The Academy of the Hebrew Language (2000). Generally, we followed the simplified tran-
scription rules; only for X, i, and ¥ did we use its exact transcription rules. In transcribing
names, we applied the transcription rules loosely; alternatively, we used the accepted English
equivalent. Citations accord with the widely accepted standard of the American Psychology

Association (APA); the abbreviations used in referring to the soutces are listed on page 4.
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Megalle (Sela, 2001, 2000)) and geography (Yesode ha-Tevuna n-Migdal ha-"Emuna, Hibbur
ha-Meshiha weba-Tishboret) as well as in ethics and philosophy (Hegyon ha-Nefesh, Megil-
lat ha-Megalle). He was the first to write scientific works in Hebrew, thereby creating a
dedicated vocabulary (Efros, 1926, 1927, 1929; Sarfatti, 1968), a specific syntax
(Gamli’el, 1997) and using a variety of styles for addressing his various audiences
(Baron, 1958, p. 74).

From his writings we infer that Abraham bar Hiyya was active in Spain in the first
half of the twelfth century CE. Much more has been speculated about his life. Stit-
skin (1960, pp. 15-26) gives perhaps the most idyllic report, from his birth “in 1065”
in “the small southern village of Sotia,”? which “was marked by a deep simple piety”
to his end in France where “he died a martyr’s death in 1143.” Unfortunately, not a
single one of these claims has been substantiated convincingly. That his place of
birth would have been Soria, for instance, was first conjectured by Filipowski on
account of the astronomical tables for that location in Sefer ha-Tbbur (Filipowski’s
1851 edition, pp. vii, 119), and Filipowski’s statement has been repeated by a long
line of authors ever since. However, the observation was based on the Oxford
manuscript and Beit Arié (1994, p. 368) later judged these specific tables to be writ-
ten in a different hand. This suggests they might not have been part of the original
work. Indeed, such tables are not to be found in the two manuscripts we presently
have access to in their entirety (V and W, see section 2.1). Steinschneider (1925,
p. 337) already pointed out that Filipowski’s inference was imaginative rather than
factual and that the tables for Soria might well have been added by a copyist.

Perhaps Abraham bar Hiyya’s epithets can give us more unambiguous clues about
his life? His title 4a-Nasi, the prince, has been taken by some to indicate that he came
from an important Jewish family (Sela, 2003, p. 97) or even that he was from royal
lineage (Freimann in the 1860 edition of Hegyon ha-Nefesh, p. iii); to others it suggests
that he performed a judiciary function within the community (Sirat, 1985, p. 98).
Steinschneider (1925, p. 335) merely remarks that the title was not uncommon in
12t century Barcelona. The title Savasorda, a corruption of Sahib-al-Shurta, ‘chief of
the guard’, which again was not unique to Abraham bar Hiyya (Baer, 1966, p. 60;
Steinschneider & Malter, 1925, p. 335), has led some to claim that he occupied a post
at the Christian court of Alfonso I of Aragon and of the Counts of Barcelona
(Sirat, 1985, p. 97), others that he was minister of police at a Muslim court (Glick,
1979, p. 16).

2 . L .
The well-known city of Soria is in fact located in the north, west of Saragossa.
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What areas did Abraham bar Hiyya visit? He may or may not have lived in Provence
for some time (Abraham bar Hiyya Savasorda, 1860, pp. x, xxxviii), but one wonders
how relevant this issue is since Catalonia and Provence had been united by the mar-
riage of Count Berenguer III of Barcelona to Douce of Provence in 1112 (Chaytor,
1933, p. 57). In Abraham bar Hiyya’s day Spain was a place in turmoil. The Re-
conquista made headway towards the south, the Almoravids were quickly turning El-
Andalus into a monolithic Islamic society, and in the north Christian rulers skir-
mished. The demarcation between cultures followed the frontline of the Reconguista
rather than the present border between Spain and France (Glick, 1979, pp. 290-299).
The level of expertise Abraham bar Hiyya demonstrated in his works has led some
to suggest that he was educated in El-Andalus (Stitskin, 1960, p. 19). Others argue
that he may as well have studied in northern Spain (Abraham bar Hayya, 1969, p. 2).

We just do not know.

What facts remain, then, about Abraham bar Hiyya’s life? Most of his works were
dated in Barcelona before 1136 according to Steinschneider (1925, p. 338). The
earliest work we can assign a date to is S¢fer ba-Tbbur, which was composed around
1120. The last unambiguous sign of his activity is found in an 1134 or 1136 colo-
phon of De horarum electionibus (the translation of an Arabic work by Enbrani) which
mentions that Plato of Tivoli co-operated with Abram Judens Ispanus, qui dicitur Saua-
corda (Steinschneider & Malter, 1925, p. 361) in producing the translation’. It has
been suggested Abraham bar Hiyya later worked with Rudolph of Bruges on a trea-
tise on the Astrolabe but there is little ground to accept this (Levy, 1942). Still, some
people do claim he was active for ten more years after 1136 (e.g., Romano as cited by
Rubio (2000, p. 141)). What we can say, then, is that Abraham bar Hiyya was a Jew
with an extensive knowledge of Arabic science who worked in Christian Spain with

Christian colleagues in the first half of the 12t century.

1.2 A VERY BRIEF INTRODUCTION TO THE CALENDAR

Man has probably always been aware of nature’s cycles. Darkness and light alternate
as we see the sun move through the sky, disappear and return once again.4 This cycle

defines the day. Examination of the moon reveals a different and longer cycle: the

% Such collaboration of two translators was usual at the time: The first, often Jewish, inter-
preter translated the text from Arabic into the vernacular, and the second, often a Christian
ptiest, from the vernacular into Latin (Glick, 1979, p. 257). Plato of Tivoli also translated parts
of Abraham bar Hiyya original work into Latin.

4 . .
Our account will assume a geocentric cosmology throughout.
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moon changes from visible to invisible and back again in some 30 days. This cycle
of the moon defines the month. The actual ‘new’ moon or the moment of conjunc-
tion of the moon with the sun can only be perceived directly during a solar eclipse.
Since eclipses are rare, the beginning of the month is detected either by observing
the eastern eatly morning sky to pinpoint the day of the moon’s disappearance or by
determining the day of its re-appearance in the western evening sky.s Both methods
have been used to determine the ending of the previous or the beginning of the new
month.® A still longer cycle is related to the seasons and the position of the sun
among the stars — which can be seen just before sunrise and just after sunset. This
cycle defines the year. The number of days in this cycle can be determined by simple
means. The length of the shadow of a standard stick is related to the sun’s position
in the sky and the day of the shortest shadow thus reveals when the sun reaches its
highest point in the sky.7 When this happens again, a year has passed. Alternatively,
one can study the point on the horizon where the sun appears in the morning (or
disappears in the evening); this reveals a pattern and the time between, for instance,
two consecutives northward extremes is again one year. These three cycles, the day,
the lunar month and the year, can be observed easily and indeed have been used in
all civilisations (Al-Biruni, 1879, p. 11 ff.).8

A calendar, then, is a system to represent and name or number the days, months and
years. Although the simplest possible calendar would just count the number of days,
which everyone can perceive arrive and go since a certain reference day, we generally
call a calendar a system that groups the days into months and years. A calendar thus
consists of measures for months and years, and an ¢poch, or reference point, typically
the coming to power of a specific ruler, to count from. Special occasions and recur-

ring events can be marked on such a calendar. When various groups of people live

5 . . -
However, counting the days and months between solar eclipses and dividing the number of

and more

days by the number of months gives the average duration of a month; similatly
accurately because they are independent of the obsetvet’s position on earth — between lunar
eclipses, which occur with opposition of moon and sun. The so-called wean lunation is thought
to have been determined in this way.

° Observing the morning sky to determine the moon’s disappearance will lead to a system in
which the day begins in the morning, whereas watching the evening sky for the first visible
new moon will lead to days that begin in the evening, This is thought to be the historical basis
of the Jewish time-reckoning. In ancient Egypt, for instance, days began in the morning,

" In this way the day of the summer solstice is determined. Similatly, finding the longest
shadow reveals the day of the winter solstice.

8 . .
Note that the week is not related to any astronomical phenomenon.
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together, the calendar of a specific group determines their social events and thus

contributes to the identity and coherence of that group.

Some calendars are observational: the beginning of a cycle is perhaps roughly known
or calculated from experience but only determined precisely on the basis of obser-
vations; others are arithmetic or fixed: established on the basis of calculations alone.”
The advantage of having a fixed, calculated, calendar lies in being able to establish
and distribute it in advance without having to rely on immediate observation and
communication. In other words, a fixed calendar makes it possible to plan for certain

events or festivities.

Determining a calendar is problematic because the number of days in one month is
not an integer number, nor is the number of months in one year, nor, for that mat-
ter, the number of days in one year. The numbers are not even constants. They vary
over time and their means exhibit slow drifts. Some cultures have partially solved the
problem by letting go of any relation with of the cycle of the moon. The Julian, and
nowadays the Gregorian, calendar have divided the length of the solar year into
twelve more or less equal portions which each hold an integer (but varying) number
of days. These portions are not related to the cycle of the moon even if they are still
called ‘months’ for historical reasons. (An extra day can be inserted to ensure the
relationship between the year and the cycle of the sun, either based on calculation or
on observation.) Another solution is to let go of the year as the natural cycle related
to the seasons and the position of the sun in the sky. The Islamic calendar has done
so and their so-called lunar year consists of twelve months of alternately 29 and 30
days. This allows the months to follow the cycle of the moon. (Inserting an extra
short or long month, i.e., adding or leaving out one day, makes it possible to fine-
tune the moon-month-correlation.) One can keep both the month’s relation to the
cycle of the moon and the year’s connection to the cycle of the sun by combining
years of twelve lunar months with years of thirteen lunar months, that is, by insert-
ing an extra month in some years. For want of a better term, we will call this a lunar-
solar calendar. In essence, though, it is a lunar calendar because there always is a

direct and observable relation between the day of the month and the phase of the

® In the last analysis, all calendat systems are observational, since no astronomical theory is
exact and complete; in theory, the difference between ancient calendars that determined the
beginning of the month by observing the sky and our modern-day astronomical calendar,
which was last adjusted by insertion of a leap second at the end of 2005, is quantitative and
not qualitative. In practice, of course, we can now reliably (as far as the calendar is concerned)

make an appointment for a certain day, month and year in the future.
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moon. The Hebrew term for intercalation, the insertion of an extra month into the

year, is 12y, Zbbur, ‘pregnancy’, and the intercalated year is called ‘pregnant’, n12wn.

A lunar-solar calendar can be observational or fixed: the intercalations can take place
according to a fixed schedule or when some authority deems such necessary. The
Babylonian calendar had years of 12 or 13 lunar months with the extra months
inserted by decree as needed until the fifth century BCE, as did the Hebrew calendar
described in the Talmud. In the fifth century BCE the Babylonians began using a
system of repeating series of 19 years with 12 years containing 12 months and 7
years containing 13 months (called the metonic cycle after the contemporary Greek
mathematician-astronomer Meton, who may actually have learned it from the Baby-
lonians). The metonic cycle forms the basis of the Seleucid calendar (last centuries

BCE) and of the present-day fixed Hebrew calendar.

The traditional view is that the fixed Hebrew calendar, which was described by
Abraham bar Hiyya in Sefer ha-Tbbur as well as by Maimonides™, was instituted by a
Hillel the Patriarch in the fourth century CE. However, neither the institution nor even
the existence of the person can be substantiated: No record of such an institution or
person is found in either Talmud or other contemporary rabbinical source. The
evidence rather suggests that the present-day fixed Hebrew calendar evolved gradu-
ally and was in place only in the ninth or tenth century CE (Stern, 2001). Our pre-
sent study does not deal with the details of the fixed Hebrew calendar nor with its
evolution. We will confine ourselves to the particulars that are necessary to follow
the discussion in Chapter 5 of Book III of Sefer ha-1bbur.

1.3 SEFER HA-1BBUR
Abraham bar Hiyya composed his Sefer ba-1bbur betfore 1122, as we learn from his

rematk that the 257% mapgor is ‘the one we stand in’ (see note 31). It is the oldest
systematic and complete book on the fixed Hebrew calendar. It most probably
served as the source for the middle part (Chapters 6 to 10) of Maimonides’ Hilkbot
Qiddush ha-Hodesh, which was composed in Hebrew in 1166 but conceived in Arabic
in 1158:™ Neatly all propositions in Maimonides’ text have their equivalent in Abra-

ham bar Hiyya’s Sefer ba- Tbbur.* Maimonides had carlier praised “a scholar residing

Y0 Yad Hilkhot Qiddush ha-Hodesh.

" Cf. Obermann’s introduction to Hilkhot Qiddush ha-Hodesh (Gandz, Obermann, & Neuge-
bauer, 1950).

2 For example, ST III, 5:
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in Spain for his exceedingly excellent book on the calendar™®. Almost certainly he
was referring to Abraham bar Hiyya’s Sefer ba-Tbbur. Both Abraham Ibn Ezra, who
wrote a work on the calendar also titled Sefer ha-1bbur in 1146, and Isaac ha-Yisre’eli,
who composed his Yesod ‘Olam in the beginning of the 14 century, refer to Abra-

ham bar Hiyya’s work on the calendar.

1.3.1  STRUCTURE AND CONTENTS

Sefer ba-‘1bbur consists of three books (o™mxm), each containing ten chapters or
‘gates’ (0™wW), preceded by an introduction in which astronomy is presented as
God’s wisdom. It demonstrates the symmetry between the heavens and the earth:
these realms are equivalent in that understanding of the one provides knowledge of
the second and vice versa. The introduction shows that Scripture is the source of all
knowledge about the heavenly bodies and their movements and thus of the calendar.

The presented cosmology is geocentric.

The first book provides the astronomical and geographical background against
which the workings of the calendar can be understood. The chapters of the first
book deal with the division of the inhabitable parts of the earth into climates, the
differences between north and south, and between east and west. It describes the
division of the heavens and the signs of the Zodiac. It treats the movement of the
moon and its relation to the months, and the movement of the sun and its relation
to the day. It discusses how the beginning of the day is defined in various cultures,

and how the day is divided into hours in the Jewish tradition. It presents the basis for

WIN2 0PI WK MR AY2W P13 712 Anfn DWW NNwaY 71390 1Imna a0 A0 00 MR IR
QO PN N 93 102 75071 797 DI PNW °2 TR ININT 73R 12 KIR 27 1272 DX 1KY 120VA
AT YW WD $32 [0°pYN] D[ AYW] YR 1P DORRIM 1R DRINY 12791 .INRD PUw 71291 annb
.nn®
And Yad Hilkhot Qiddush ha-Hodesh 10:1 & 9:2:
WM 0T DWW TWIRA MIRD WY RTW MR ,HRIW? THOMN Y2310 NIND ROAW MR XIAW n? annn nw
712wn °5Y1 .poNa DWAWI AYUWR INR VAT VAT VIR ANNWYY 0°p00 DPYwn Avaw NIRD ywm nvw
NPWY PPN DMWY IR ARM YW 0WYI DRI 07 770y 713%7 DWW YV an07 DWW Neown man
o7 M 952 ’YXR 993 7wy ywn HWw 1TNHa NDDIN R¥MN XYY .N7H R73p K7D 72 1Y 19°0--Y37 DOVIIXI
NIV NIVIWET 73297 W 0y AN I mhw?
WM MRM YIIRI AAR AYY MW 7IWY YOn YW Imnmn Y5n IR 07 ¥°27 07 7700 RN IR RITW 0B
DIPN YINWNI ; YW *XM NIVY Yaw1 0P D°YWNI IR ,7IDPNY 9PN 172 7P IINRY 113 ,0%pN 0 Nnwd
M0 Ty ,NwbWh TR 1Y, PINRY 370 ADIpRY MInn nun® nnn ,X0n AvY IWRI 0P AR DX
.o%wn
 In his commentary on mAr 1:2.
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astrology: the connection between the hours and the days of the week and the posi-

tion of the celestial bodies.

The second book explains the rules of calendation. It discusses the relation between
the month and the molad, the estimated moment of the ‘average’ new moon that is
calculated from the average time between observable conjunctions (see note 5 and
section 1.3.2), and describes how the timing of the moladot can postpone the begin-
ning of the month. It examines the length of the months, the calculation of the
moladot and the determination of the festivals. The second book also addresses the
difference between the lunar year and the solar year, and explains normal and leap,

or intercalated, years.

The third book concerns the solar year and the zequfoz, i.c., the solstices and the equi-
noxes, and the discussion about the length of the seasons and of the year. Chapter 3
presents the zegufa of Samuel, and Chapter 4 the fegufa of Rav Adda bar Ahava.**
Both chapters present tables for the fequfot in various years. Chapter 5 evaluates the
two different fequfot. The later chapters of Book III discuss the calculation of the
Sabbath years and the Jubilee years and explore the calendars of other peoples, such
as Islamic and Christian, their festivals, and the different epochs that have been used

in the various traditions.

1.3.2  BOOK III CHAPTER 5: ON WHICH TEQUFA IS THE CYCLE OF
THE MOON BASED?

We present a text edition of Chapter 5 of Book III of Abraham bar Hiyya’s Sefer ha-

Tbbur (section 3). The chapter explores the differences between the zegufa of Samuel

and the zegufa of Rav Adda. In order to be able to follow the discussion in this chap-

ter, one needs to be familiar with some terminology, measures and conventions.

The term fequfa denotes the moment of occurrence of each of the four solstices and
equinoxes of the solar year, as well as the season from that solstice or equinox to the
next equinox or solstice. We thus have the zegufa of Nisan for the spring equinox (in
the Northern Hemisphere)15 as well as for the spring season, and the zegufa of Tishri
for the autumnal equinox and the time of autumn; the fequfa of Tevet for the winter
solstice and the winter season, and the fequfa of Tammuz for the summer solstice

and the summer season. The length of the solar year is directly related to the dura-

* On the historicity of Mar Samuel and Rav Adda bar Ahava, see note 19.
Y To be politically correct, we should use hemisphere-independent terms such as the North-

ward equinox. For reasons of clarity we chose not to do so.
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tion of a zegufa (i.e., season) with the usual, if astronomically only approximate, as-

sumption that the four seasons are of equal length.

An accurate estimate of the length of the solar year, and thus of the zegufa, is not
that easily determined experientially. A first and second estimate of 365 days, and
365 days and 6 hours, respectively, can be reached smoothly within the span of a few
years. To further refine this value, however, one needs a more advanced theory
(Ptolemy, 1984, p. 131 ff) or a longer observation period because the involved
measurements are not very precise (except perhaps in the tropics where the shadows
can be vertical, i.e., twice a year, when the sun is in its zenith, a vertical stick casts no

shadows).

Durations are expressed in days, hours and parts. The day is the average duration of
a day (i.e., all days are of equal length) and the day consists of 24 equal hours. The
day and thus the first hour of the day begin at sunset. The hour is divided into 1080
equal pzurts.16 The lunar year consists of 12 months for regular years, and of 13
months for intercalated years. The lunar years are intercalated according to the 19-
year cycle of the fixed arithmetic Hebrew calendar, with 12 ordinary years and 7

intercalated years. This cycle is called: ‘the cycle of the moon’.

The new moon in the fixed calendar differs essentially from the Talmudic one in two
respects. In the Talmudic system the beginning of the month is declared following
the report of sighting of the new moon, or the day after it could have been seen for
the first time. Therefore, the beginning of the month is always related to the actual
conjunction and begins one or two days after the day of the conjunction. In the
fixed system the relation with lunar visibility is completely abandoned and the first
day of the month generally is the day of the mo/ad or ‘mean conjunction’. This is not
necessarily the day of the real conjunction, since the times between consecutive

conjunctions vary, but using an accurate estimate of the wean lunation (the mean time

'® Maimonides gives an unlikely explanation of the origin of the part in Hilkbot Qiddush ha-
Hodesh 6:2. Neugebauer (Gandz et al., 1956, p. 171) suggests that this division follows the old
Babylonian system: one she (‘batleycorn’) is one sixth of one ‘finger’; one ‘finger’ corresponds
to one twelfth of 1°, and 15° is the atc the sun travels across the sky in one hour. Therefore,
one part ot one ‘barleycorn’ corresponds to 1/1080 hour. Goldstein (2003) does not concur

but does not give an alternative explanation.
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between actual consecutive conjunctions) in establishing the calendar will keep the

. . S . 17
overall relationship between the conjunction and the beginning of the month.

Abraham bar Hiyya’s mean lunation is 29 days, 12 hours and 793 parts, which equals
the value both the Babylonians and the Greeks arrived at in the last few centuries
before the common era (Abraham bar Hiyya Savasorda, 1851, p. 37; Neugebauer,
1936; Ptolemy, 1984, p. 176; Stern, 2001, p. 207; see p. 60). The calculations assume
the fixed Hebrew calendar and its 19-year cycle to be an exact representation of

reality.

In Chapter 3 we read that the solar year according to Mar Samuel contains 365 days
and one quarter of a day and Chapter 4 tells us that the solar year according to Rav
Adda is a little shorter: 365 days, 5 hours, 997 parts and 48 instants (with 76 instants
to the part)lg. In Chapter 5 Abraham bar Hiyya demonstrates, in a number of ways,
that the latter is the more accurate one. The knowledge contained in the calendar is
supposed to have been handed down from Sinai. The problem arises, then, why the
rabbis used the #egufa of Samuel and not Rav Adda’s fequfa in their Talmudic discus-
sions and halakhic decisions."” Abraham bar Hiyya gives a series of explanations,
which we will examine in section 5.1, and cites a number of works by earlier authors.
Although these works have been cited by others as well, the works themselves have

not come down to us.

YA theory that predicts the actual conjunctions of the moon and the sun is extremely com-
plicated, but the mean lunation is easily determined. See note 5 and Ptolemy (1984, p. 173 ff.).

8 The division of parts into 76 instants probably follows from calculating the mean fegufa
length in the 19-year cycle. The 19 years hold 235 months of 29 days, 12 hours, 793 parts
each. Dividing the total by 19 gives an integer number of years (365), hours (5) and parts
(997) plus 12/19 of a part; dividing this mean solar year length by 4 yields a zegufa length of
91 days, 7 hours, 519 parts plus 1/4 of a part, plus 3/19 of a part. 76 is the least common
denominator of 1/4 and 3/19. Therefore it makes sense to further divide the part into 76
equal portions. (Gandz et al., 1956, p. 123) This observation also suggests that Rav Adda’s
tequfa was determined mathematically rather than experientially.

’In fact, the Talmud does not mention Rav Adda bar Ahava at all. Mar Samuel is mentioned
a few times. He is intimated to be an astronomer in bBM 85b; bRH 20b mentions his knowl-
edge of the intercalation. In bEr 56a the season length of 91 days and 7 "2 hour is asctibed to
Samuel, but the term fegufat Shmn’el is found only later, with Abraham bar Hiyya and Abraham
ibn Ezra in the twelfth century and with only some eight halakhists since, as is the term fegufat
Rav ’Adda.
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1.3.3 AN ADDITION TO SEFER HA-‘IBBUR

At the end of Sefer ha-1bbur we found a remarkable fragment in some of our manu-
scripts. Its text edition is found in section 4. It concerns the day Jesus was born
according to the Jewish calendar and instructs the reader how to determine on what
day of the week the Christian New Year of a specific year will fall. It struck us as
remarkable because of its language: it lacks any trace of animosity between Jewish
and Christian cultures. The question arose whether this fragment could have been

written by Abraham bar Hiyya as part of Sefer ba-1bbur.

In this addition we read that Jesus was born on the ninth of Tevet. This seems to
have been known as the day Jesus was born in the 18% century CE: in Poland, To-
safot Hadashim *° gives this reason for the fast of that day 2! He does not mention
his source, and it could well have been this addition. However, a similar statement
about the birth-date of Jesus is also to be found in Sefer ha- 1bbur proper, in the tenth
chapter of the third book. In fact, also in the 18" century but now in Italy, special
mention of the ninth of Tevet as Jesus’ birth-date is made by Assemanus (1756,
p. 442) in his otherwise rather imprecise description of our MS V %2 Assemanus
tells us which folio he found that information on, and this turns out to be the tenth

chapter of the third book.

We compared the two statements about Jesus’ birth date as they appear in the addi-
tion and in Sefer ha-1bbur proper, respectively. We found considerable differences in
contents and especially in wording. Both in Chapter 10 and in our text the birth date
is given as the ninth day of the month Tevet in the year 3761, but in Chapter 10 this
day is stated to be a Shabbat, whereas the addition claims this date was a fifth day.
(The addition mentions that ‘they’ consider the year of birth to be 3760 — in which
the ninth of Tevet is said to have been a Shabbat.) In Chapter 10 various ways of

2 Judah Loeb ben Menahem ha-Dayyan of Krotoszyn (Poland).
:970 M [N20] 1 T10 DTN T PRIK
X2 WA, 7907 "N 2 PNT ANA 7201 12w ,°ana nvnnY 0non Npnw 0 1A 1IN Nava ne
INR 7T 0P 1205w w1 2RI n YY 100127 1305 ’YY 19K Do P2 fam nava ‘v 191 oo nwbw ovwy
Y0 12 Rnn 000 XY
129537 ,0719N 1PN XY 79 YYW PI2Tm 431,110 R N 012 131 RIT 9 9V IPAIT 1203 RY cow aia P
OW3a oW n7Ivn NYan® 0w Moo YY) 10 RIY N 13 13 TI07 REHN KT A HY IPMIAR 1203 ’Y (0w
7.(1AWNR D7Y AN QW 7YY, WIRT IR T2 77 0P IR D17
In SI III, 10 Abraham bar Hiyya also mentions that the reason for the 9 Tevet fast is un-

known. If would have been fitting, he argues, if Jesus’ birth wounld have been the reason, but unfortunately
this birth date is not historical but was chosen for different reasons.
22 .

See section 2.1.
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producing leap years (or centuries) are mentioned, but not the familiar one that is
mentioned in the present text: adding a day to the month of February of every
fourth year. Under what circumstances and by whom the text of the addition was

composed remains unclear.

The most striking difference between the addition and the corresponding part of
Sefer ha-1bbur proper is the way in which the Christians are referred to. Therefore, we
compared the terms we encountered in the addition and in Filipowski’s 1851 edition
of Sefer ha-1bbur, Book 111, Chapter 10 (SI, 1851, p. 109). The corresponding words
as found in the two MSS we had at our disposal, are also presented (Table 2, section
5.3).
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PRODUCING THE TEXT EDITION

The present critical edition of sections of Sefer ha-1bbur by Abraham bar Hiyya is
based on the investigation of all available manuscripts (MSS) as catalogued by the
Institute of Microfilmed Hebrew Manuscripts of the Jewish National and University
Library in Jerusalem (IMHM)  We studied the microfilms of the nineteen manu-
scripts that contain Abraham bar Hiyya’s Sefer ba-1bbur. Of these nineteen, twelve
include the third book. We obtained printed copies of the parts under study of the
twelve MSS. Of two, MSS V and W, we also obtained reproductions in PDF-format
of the entire manuscript. Two printed editions of the text exist. The first one by
Eliezer Ashkenazi (S1, 1849) covers only Chapter 7 of Book I1I. It does not mention
the origin of its text. It was not included in the present study. Filipowski (SI, 1851)
edited the entire text based on the Oxford and Paris MSS, and, as far as we could
examine, usually followed Oxford. We will compare our findings with this edition in
some instances. For the last one hundred and fifty years, our knowledge of Sefer ha-

Tbbur has generally relied on Filipowski’s edition.

2.1 DESCRIPTION OF THE MANUSCRIPTS

F  Firenze - Biblioteca Medicea Lanrentiana Or. 491 is a 14% to 15% century MS written
in Byzantine script according to the IMHM catalogue. Our chapter is found on
folios 84v — 87r. The script is regular and clear.

G New York - Jewish Theological Seminary MS 5512 is a 14™ century MS in Italian
script according to the IMHM catalogue. Meticulous handwriting. It shows em-
bellishments in the margins. Folios 36v — 37v contain our chapter; 47t the addi-

tion.

H New York - Jewish Theological Seminary MS 2596 is desctibed in the IMHM cata-

logue as a 17% to 18% century MS, written in Mizrahi script. The sctipt shows a

% We refer to the computerized catalogue only, since the entire card catalogue of the IMHM
has been converted to the computerized catalogue, which is available online at
http://jnulhuji.ac.il/imhm/
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typical lamed, very much like a cursive shin. Many abbreviations, some words in

the margin. Our text is found on folios 49r — 50v.

New York - Jewish Theological Seminary MS 2500 is listed in the IMHM catalogue as
a 15% — 16 century MS in Ashkenazi script. The chapter under study misses its
first 40% (lines 1-52 in our edition); folios 80r — 81r contain the extant part of

our chapter.

New York - Jewish Theological Seminary MS 2564 is, according to the IMHM cata-
logue, a 15% to 16" century MS in Ashkenazi script. The script is rather irregular
and shows wide blanks between parts of sentences. MS ] omits the same part of
the chapter under study as does MS I; the chaptet’s extant part is found on folios
86v — 89r.

London - British Library Add. 26899 was written on vellum in Italian script and is
dated 1316 CE, as stated by Margoliouth (1899, p. 4306). It has a few fillers and

some corrections. We used folios 52r — 53v and 63t.

M Moscow - Russian State Library, MS Guenzburg 509 is a 13% to 14 century MS,

written in Italian script IMHM catalogue). The beautiful script is very consistent.
It is written on vellum. In various places the vellum is transparent, which makes

the text illegible on microfilm. Book 111, Chapter 5 is found on folios 61t — 63r.

N Moscow - Russian State Library, MS Guenzburg 406 is described by the IMHM cata-

logue to date from the 15" century and to be written in Italian script. It shows

many abbreviations. Our chapter is to be found on folios 77t — 80r.

Oxford - Bodleian Library MS Opp. 183 was catalogued by Neubauer (Bodleian
Library, Neubauer, & Cowley, p. 693) as being dated 1376 CE, but this was later
corrected to 1476 CE, (Beit-Arié et al., 1994, p. 435). The MS consists of 43 fo-
lios, written on paper in Sephardic Provencal cursive handwriting (Neubauer).
Each page has two columns, with book and chapter numbers above each col-
umn. The script is regular and compact, the characters waw and yod are many
times included in the preceding letters and the end of the line may show an ab-
breviation or filler. The text contains a few deletions, which are indicated by two
parallel short diagonal strokes over the word or strikethrough of a single charac-

ter. The chapter under study is found on folios 32r — 33r.

Paris - Bibliothéque Nationale héb. 1047 is desctibed by Zotenberg as a 15% to 16t
century MS in Byzantine script, missing the final chapter (1866, p. 190-191). Its
handwriting is regular but be and kaf are hard to distinguish. Many times, the
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script is compressed near the end of the lines, with the final letters written above
the line. We used folios 51v — 53r.

V' Vatican - Urbinati ebr. 48 dates from the 13™ century according to Allony (1968,
p. 80) but the IMHM catalogues it as 13" or 14" CE. Both state it was written in
Italian script. Assemanus also describes this MS (1756, p. 441) and notes the
birth date of Jesus given in Sefer ha-1bbur but rather inaccurately omits to men-
tion one of the three works that the MS contains. The MS seems to have been

written with great care. Our text is on folios 47v — 49r and 59r.

W Vatican - Neofiti 30 dates from the 15" century and is written in Sephardic script
(Allony & Loewinger, 1968, p. 83). The script is even and the text has some addi-
tions in the margins. Chapter 5 of Book I1I is found on folios 79v — 82v and the
addition on 101v.

2.2 EDITORIAL DECISIONS

In this section, we shall explain our editorial decisions. In order to determine a can-
didate to be used as the base text for our edition, we first need to examine the rela-
tionships between the various MSS. We shall decide which MSS to incorporate in the
apparatus, and shall explicate what variants will be recorded and which ones will not.
We shall conclude this section with an explanation of the syntax used in the appara-

tus of the edition.

The text under study is at least partly a scientific text. Therefore, we want our edition
to be correct with regard to logic and arithmetic. This is the first requirement. Be-
cause of Abraham bar Hiyya’s unique role in the development of the Hebrew lan-
guage (see section 1.1) we would like to arrive at a text which would reflect his lan-
guage. Therefor we will prefer readings that occur in multiple MSS that are not im-

mediate family and will avoid readings particular to individual younger MSS.

Firstly then, we examined the possible relationships between the twelve manuscripts.
Collation of Chapter 5 of Book III of all manuscripts suggested the existence of
two distinct groups of interrelated MSS. The first group consists of V, W, L, M, and
G, whereas O, N, I, ] and H belong to a second group. In some cases, the differences
are variants or synonyms: for instance, the first group reads 0°awin and the second
on (line (L) 118); the first o, the second o1 (I. 70). In other instances, they seem
to tesult from etrors in the second group, e.g, the first reads 19027, the second x?
(1. 103); and a number of times we discerned errors in the first group, e.g., the first

reads 72 93, the second 7272 (. 128); and once the fitst group omits half a line where
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the second group inserts it (I. 86). This might be an omission due to homoioteleuton
on the part of (an ancestor of) the first group, but could also be an explanatory
insertion by an ancestor of the second group. The two remaining MSS, F and P,
show that the boundaries between the two groups are not clear-cut. I generally, but
not always, shows the same omissions and errors as does the first group; where it
does not this may be due to the restorative creativity of the copyist. P has many
unique readings, omissions as well as synonyms, but none of the omissions and
errors which are typical of one of the two groups, which may suggest that the copy-

ist had access to different versions of the text.

In four of the five MSS of the first group (V, W, L and G) we discovered the same
addition (see section 1.3.3). In V, W and G this addition is in the same hand as Sefer
ha-Tbbur proper; in L it may be in the same or it may be in a different hand. Such an
addition was not found in any of the others. This finding corroborates the notion

that these four belong to one group.

Of the MSS in the first group, MSS L and M are closely related: the two show many
variants which are peculiar to the pair of them (e.g., distinctive spelling of x2nx in
line 6, %y (1. 25), oxy (. 30)). Howevet, neither is an immediate copy of the other
since both show readings that are unique to them individually (e.g,, M: wxy (1. 132);
L: =191 (L. 60)). The position of L in the first group remains unclear. Besides the
variants it shares with M, L uniquely omits “17 hours” in line 9, which in itself
makes it an improbable ancestor of the first group; however, L does have a few
readings which the others in this group omit: x12° (1. 43) and 9nx[2] (I. 58). G, V and
W share the erroneous reading owwn (1. 80), which seems to group these three
together, but an analysis of the addition (see p. 46 ft.) reveals two subgroups of V and
W on the one hand and G and L on the other, which puts G closer to L. Evidence
from other chapters of Sefer ha-1bbur may shed more light on the interrelatedness of

the manuscripts in the first group.

Of the MSS in the second group, MSS I and ] not only show numerous correspond-
ing distinctive readings, they also omit exactly the same part of this chapter. This
suggests a very close relationship indeed, even if I reads n%°5n where | reads nnnn
(1. 54) and both have some unique readings (e.g., I: nipna (1. 132) and J: omp (1. 61)).
Another close connection seems to exist between O and N. Even though both have
many, over a hundred, individual and unique readings — omissions and errors along
with variants in the case of N, and changes of word order and paraphrasing in the
case of O, as well as symptoms of contamination (in L. 3, it incorporates both the

first reading and its correction from MS W: n»anni 0°wdni) — they share nine read-
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ings that distinguish them from all other MSS, among them two mistakes (1. 50, 104)
and three omissions (Il. 37, 46, and 83-84). This suggests that O, in spite of its many
individual phrases, does not originate from a unique version of the text that might
have been separated from the main branch of copies eatly on, but rather that its

uniqueness results from the copyist’s efforts to improve the style of the text.

Overall, the second group presents us with texts in which a few passages make better
sense than the text of the first group but it also shows more variation between its
group members. When one considers the presumed dates the various copies were
produced, one finds that all older, 13% and 14 century, copies belong to the first
group. The MSS in the second group might of course be less corrupted as a group,
even though they are younger, 15% to 18% century, if they were to descend from a
single older and more accurate copy that has not come down to us. Thus, one might
consider choosing an MS from this group as the base text. However, their relative
youth makes them prone to grammatical and stylistic innovation, undesirable for our
edition, which we hope may also contribute to the study of Abraham bar Hiyya’s
language. Indeed, N, O, H and the pair of I and J show many idiosyncratic gram-
matical or stylistic readings. Furthermore, I and ] miss the first 40% of the text, and
H is a very late copy and has typical additions, e.g., Y7ax>, may they perish, when speak-
ing about the heretics (. 108; also in MS I). Therefore, we decided against choosing
an MS from the second group as our base text but instead chose one of the older
MSS that showed few mistakes from the first group: MS V. It is one of the earliest
extant copies, it has a few erroneous numbers (e.g., 1. 69, "7 for "1; 1. 80, ow*w for
"), very few unique variants (two omissions (Il. 43 and 64) and one illegible charac-

ter (1. 76)), it has a beautiful script and it seems carefully written.

The next question to be answered concerns what MSS to incorporate in the appara-
tus. Based on our analysis of this one chapter alone, we would suggest including W,
L, E PN, O, and cither I or J. M and L are closely related but L is dated. I and ] are
closely related. G has few unique readings and H does have unique readings but is a
quite recent copy. O and P were used in Filipowski’s edition and should be included
for that reason, as well as in their own right. However, given that our analysis is
based upon only one chapter and that our insights into the connections between the
MSS may change from studying a larger section of Sefer ha-Tbbur, we chose to in-
clude all MSS in the apparatus in the present edition of the one chapter.

The present edition of Sefer ba-Tbbur thus has MS V as its base text. Our text edition
preserves the text of MS V with its orthography but it does not indicate deletions or

minor emendations that appear to have been made at the time of production (e.g.,
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1. 17, x3m2x deleted and replaced by °x12n on the same line). Paragraphs, sentences
and lineation are the editors’. Text lineation is numbered at the right margin in in-

crements of five. Numeration is sequential within each chapter.

Our policy was to correct or modify the text only where we judged it highly probable
that the reading in MS V was erroneous or defective. In such cases we relied on
attestations of other witnesses to the text. Once, in the text of the addition (1. 19 on
p. 48), none of the text witnesses gave an acceptable reading and we amended the
text according to our own insights. This is indicated in the text by an asterisk to the
left of the word. Also, we supplemented some citations after examination of the
possible sources (see Appendix 3). Editors’ insertions are given in square brackets
(...}, 1. 108 f£)).

A number of textual variations were not taken into consideration. We do not report
any punctuation, nor do we mention the use of an abbreviated form. We ignored
orthographic variations except where they might entail semantic differences. We did
not differentiate between the various forms of the masculine plural ending (i.e., j- vs.
D-) nor between numbers denoted by letters and by their written names. Since it
might be relevant (Gamli’/el, 1997), we do report the different conjunctives serving

as relative pronoun, -w vs. WX, as well as different forms of prepositions (e.g, =1 vs.
).

The line above the apparatus lists the extant manuscripts for the text on that page of
our text edition, or parts thereof. The apparatus presents the variants and remarks in
the following way. Bold numbers in the apparatus refer to the lemmas’ line numbers.
Sometimes the lemma text occurs more than once on the specified line. In those
cases, the relevant word is indicated in the apparatus by a superscript index number
that counts the recurrent words from the beginning of the line. Composite lemmas
consisting of more than two words are shortened by showing only the first and last
word, separated by an ellipsis (...). If the last word occurs on the same line as the
first, or on the one immediately after, it is not preceded by its line number;** other-
wise, it is. (The last word of a composite lemma on one or over two lines is, when
applicable, indexed as follows. The occurrence of the specific word is counted is

. . . 25
from the first lemma word; the first instance does not receive an index,” the second

24 . . . . .
We chose this representation for reasons of efficiency: a composite lemma is frequently
split over two lines.
25, . - . . . . o
This convention may seem surprising but it enables unique and unambiguous indexing in

case the first and last word of the composite lemma are identical.
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one is indexed 2’, etc.) A left square bracket ([...) separates the lemma text from its
variants. Each variant is followed by the sigla testifying to that reading, with its or-
thography taken from the siglum directly following the variant. A plus-sign (+) indi-
cates an addition following the lemma text; a minus sign (-) indicates that the lemma
text is missing. Colons () separate different variants of the lemma text. Lemmas that
share line numbers are separated by Sheffer strokes (|) without repetition of the line
number. Editor’s remarks are enclosed in angle brackets (<...>). Entries that appear
in square brackets ([...]) could not be transliterated reliably; each letter or period
indicates one character. Where longer fragments were illegible, this is mentioned as a
remark. Sigla can be accompanied by one of three superscript letters: ? denotes the
reading before an emendation by the copyist; ¥ denotes an addition in a second or
later hand in the margin; and ¥ denotes an addition in a second or later hand above

the line and in one case an emendation by vocalization of the first hand (p¥7v, L. 19,
p]

V).

Finally, a word about our translation. We strove to keep the translation very close to
the Hebrew text and we let understanding of the Hebrew text prevail over elegance
of the English. Words added by the editor to facilitate understanding of the transla-
tion are enclosed in square brackets (...]). Supplemented citations are bracketed by
angle brackets (<...>) in the translation. Many technical and arithmetical points are
explained in the footnotes. The notes also refer to the quoted sources. The Hebrew
text and its translation are presented on facing pages. The line numeration follows

the Hebrew text.
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26 “The cycle of the moon™ the 19-year cycle of intercalation of the fixed arithmetic Hebrew
calendar. In seven of the 19 years a thirteenth month is inserted. Thus there are
19*%12+7=235 months in this cycle. The length of the month is assumed to be the mean lu-
nation of 29 days, 12 hours and 793 parts, see section 1.3.2. One cycle thus holds 166552
hours and 595 parts.
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SEFER HA-‘IBBUR BOOK III CHAPTER 5

The fifth gate explains on which zegufa of these two fequfot [of Mar Samuel and of

26 \was based.?” You may 28

Rav Adda bar Ahava, respectively,] the cycle of the moon
understand this matter from the considerations explicated above in the previous
chapters but since the majority of those who wrote on the intercalation and
explored its secret had individual considerations unlike their colleagues’ when
speaking on this subject, I saw fit to explain this matter and to treat it according to

their custom.

And I say that the intention was to equalise the year of the sun and that of the
moon by the cycle of the moon such that the excess between them would be can-
celled by the inserted months. And we see that the excess between the two [kinds
of] years will be completed and will come to an end at the end of each cycle and that
the years of the sun and of the moon will be completely balanced [if we reckon)]
according to Rav Adda bar Ahava.?® And [if we reckon] according to Samuel we
find between them a remainder of one [hour| and 485 [parts] in each cycle in favour

of the sun.3% And from the [end of the cycle of the] Exodus until the end of the

27 The chapter begins with the implicit statement that the assessment of the duration of the
solar year in combination with the knowledge of the mean lunation — the averaged duration
of the lunar month — formed the grounds on which the ‘cycle of the moon’ was instituted.
This does not necessarily describe the historical reality. In fact, it is much more probable that
Rav Adda’s solar year length was chosen to match the already instituted 19-year cycle than
that it should have been determined experientially with such great precision. See also notes
18 and 29. Samuel’s solar year is identical to the Julian year and may have been taken from
there.

28 Among Bar Hiyya’s linguistic peculiarities is the use of 213 for 4 may be (Efros, 1926).

29 The solar year length according to Rav Adda is 365 days, 5 hours, 997 parts and 48 in-
stants. Nineteen of such solar years amount to exactly 235 lunar months of mean lunation.

30 The solar year length according to Samuel is 365 days and 6 hours. Nineteen of such years
contain 166554 hours, indeed one hour and 485 parts more than the duration of the 19-year

cycle (see note 20).
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31 The last year of the 257 cycle is 4883; this indicates that Sefer ha- Thbur was composed be-
tween 4864 and 4883. The year 4883 is given as an example in SI III, 3 (1851, p. 83), which
has been taken to indicate that SI was written in 4883 or 1120 CE.
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257™ cycle — the cycle we presently live in 3! — this excess is seven days 17 hours
and 520 parts.3? And behold, this excess is more than one twelfth of the length of
the zequfa if we examine this difference since the Exodus. And if we compute it since
the Creation of the world it contains 15 days 12 hours [and] 445 parts, which is
more than one sixth of [the length of] the zegufa.

And it is common knowledge that, when the Temple was still standing, our Rabbis
of blessed memory would intercalate the year on account of many signs, as they
said: They intercalate a year only when necessary either for [the improvement of]
roads or for [the repair of] bridges, or for the [drying of the|] ovens [required for the
roasting] of the paschal lambs, or for the sake of exiles of Israel who have been
uprooted from their [distant] places and have not yet arrived [in Jerusalem].3® Fut-
ther they said: We beg to inform you that the doves are still tender and the lambs
still young, and that the season of the ripening of the grain has not yet arrived. I and
my colleagues have considered the matter and thought it advisable to add thirty days
to this year.3* On account of one 3® of these matters or on account of two of them
they would intercalate the year as they wished and as they saw fit, even if 3¢ there

was no [strict] need for the year to be intercalated.

And the signs which would necessitate intercalation and which were known and
familiar to the whole nation were three signs only, as they said: On account of three
signs does one intercalate the year, on account of the ‘wziv, on account of the fequfa,
and on account of the fruit of the tree.3” And the Sanhedrin would intercalate the
year as it seemed proper to them from all these signs. But now in the present time

we can only examine the #gufa, because in our day we do not, because of our trans-

32 This demonstrates that 128 cycles would lie between the end of the 257th cycle and the
end of the cycle of the Exodus, which puts the Exodus in the 129 cycle since Creation, i.c.
the cycle that ends with 2451. This agrees with tradition, which says the Exodus took place in
2448, which is the 16% year of the 129 cycle.

33 {Sanh 2:6; bSanh 11a.

34 (Sanh 2:6; pSanh 1:2, 18d; pMSh 5:4, 56¢; bSanh 11a, 11b.

35 At variance with bSanh which states that the year is intercalated only on account of two or
three of the signs, and not on a single one of them. It may, however, be a reading of the
opinion of R. Shimon ben Gamli’el in tSanh 2:2. See also note 38.

36 A common Arabism. See also Efros (1927).

37 tSanh 2:2; pSanh 1:2, 18d; bSanh 11b.
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gressions, have a sacrifice that we should be concerned about the kids and the
lambs, nor a Festival that we should be concerned about the roads and the bridges
and the pilgrims, and we are not in the Land of Israel that we should be concerned
about the ripening of the grain and the fruit of the tree. And nothing is left to us to

be concerned about but the zegufa.3

And we found that our Rabbis of blessed memory handed down to us boundaries
for the fequfa, which we must not cross. And do not say that they, of blessed memo-
ry, were not concerned about their boundaries at the time when they established
this cycle [of intercalation] for us. Truly, they were concerned about them. And they
said to us: R. Huna bar Avin sent [an instruction] to Rava: When you see that the
tequfa of Tevet [i.e., the winter season] extends to the sixteenth of Nisan, declare that
year a leap year and have no scruples since it is written: Observe the month /bodesh]
of ‘aviv3% [This signifies:] See to it that the ‘aviv of the tegufa should commence in
[the hodesh of] Nisan.*® And they said: A year is not to be intercalated unless the
[summer]| fequfa is short of completion by the greater part of the month. And how
much is that? — Sixteen days. R. Judah says: two thirds 4! of a month [i.e., twenty
days].*? And on account of all this they achieved, as we heard from our Rabbis of
blessed memory and saw written in the earlier books, to keep the day of the ‘ower,
which is the sixteenth of the month of Nisan, forever in the Zgufa of Nisan and the
eighth day of the festival of Sukkoth, which is the twenty-second day of Tishri, in
the tequfa of Tishti.*® On this ground they established the intercalations of the cycle
[such that extra months were inserted] in the third, sixth, eighth, eleventh,

fourteenth, seventeenth and nineteenth yeat.

38 Similarly, Yad Hilkhot Qiddush ha-Hodesh 4:2; an example that indicates that SI was
Maimonides' source.

39 Deuteronomy 16:1.

40 bRH 21a. Rashi interprets hodesh as the first half of the month, when the moon is waxing,
and this interpretation is frequently followed. It poses a condition, however, that cannot be
fulfilled in all years; see Appendix 2.

4 Literally, ‘hands’. The interpretation ‘two thirds’ follows tMe 9:10.

42 bSanh 13a. The discussion concerns the command that the festival of Sukkoth fall in
autumn in order to comply with Exodus 34:22.

43 From the 16th of Nisan to the 220 of Tishri is 6 months plus 6 days, or on average 183
days and two Samuel 7egufor contain 182,625 days. Therefore, the two conditions are neatly

equivalent.
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4% The tegufa of Nisan in year 1, the year preceding creation, was assumed to have occurred
Wednesday 0 hour 0 part (i.e., Tuesday evening), 7 days, 9 hours and 642 parts before the
molad of Nisan, as mentioned in SI III, 3 (on Samuel’s %gufa). This follows from combining
the two different midrashic views of the time of creation: the months are counted from the
first molad of Tishri (at 5 hours, 204 parts, on Monday), and the first fegufa was the fequfa of
Nisan six months later. We found the spring zegufa to follow the molad of Nisan by 23, 21, and
23 days in years 5, 13 and 16 of the 257 cycle (which means the #gufot took place on day 24,
22 and 24 of Nisan, respectively). See Appendix 1 and 2.

45 According to our calculation, for the 257%™ cycle the #equfa of Nisan would fall more than
15 days after the molad of Nisan, and thus roughly after the 16" of Nisan, in years 2 (19 days),
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Now if we say that the 7gufa of Samuel is the principle, we find that nowadays the
whole festival of Passover falls in the fequfa of Tevet [ie., in the winter season,
before the vernal equinox,] in most of the years [of the 19-year cycle]. For instance,
the fifth year and the thirteenth year and the sixteenth year [of the cycle which
begins with Nisan] — in all these years you find that the Zegufa of Nisan [the vernal
equinox] falls after the 22" day of Nisan and you will find Passover in the fegufa of
Tevet.* And in most of the years of the cycle the zequfa [i.c., the equinox] will fall
during the Passover festival after the day of the wer,*> which is not according to the
halakha. And similarly you find that all of the festival of Sukkoth will be before the
tegufa of Tishri in the third, the sixth, the fourteenth and the seventeenth year of the
cycle [that begins with Tishri],*¢ which is not according to the balakha. And we find
that we transgress the ruling of our Rabbis of blessed memory and do not make
Passover or Sukkoth at their appointed times in those seven” years of every cycle if

we rely on the zequfot of Samuel.

And if someone would come and say there is no transgression in celebrating the
festivals earlier than their appointed time, on the contrary, it is praiseworthy, as they
say: the diligent come eatly to the commandments,*® and therefore our Rabbis of
blessed memory were not concerned about the remainder of the #gufa, we would
say to him: your words on this matter are unsubstantial, for nowhere do you find a
commandment that one may fulfil before its time, but one may delay it if needed or

when in doubt; however, one must not perform it before its time. For behold, the

5 (22 days), 10 (17.5 days), 13 (20.5 days), 16 (23.5 days) and 18 (16 days). See Appendix 2,
Figure 2.

46 Samuel’s zequfa of Tishti would fall more than 21 days after the molad of Tishti in years 3
(24.5 days), 6 (27.5 days), 14 (26 days), 17 (29 days) of the 257" cycle, and also in year 11 (22
days). Possibly, Abraham bar Hiyya quotes an eatlier author who wrote when the eleventh
year still had its Tishti zegufa on the 227 of Tishri. See Appendix 2, Figure 3.

47 The seven violations of the requirement to keep the festivals in their correct seasons will
fall in four different one-year periods only. Adjacent year numbers result from the two ways
of counting the years. (Passover of year 5 counting from Nisan is about six months after
Sukkoth of year 6 counting from Tishri, etc.)

48 The reference (in bPe 4a) is to Abraham, rising early in the morning (Genesis 22:3). To
consider the possibility that a mitzvah could be fulfilled before its time is curious because it
denies the concept of time-bound mitzvoth. See, however, note 51. Abraham bar Hiyya’s

choice of examples is unexpected.
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circumcision, of which is said: And on the eighth day he shall circumcise the flesh
of his foreskin,* no-one has permission to citcumcise him on the seventh day, but
because of doubt he may be circumcised on the ninth or the tenth or the eleventh
or the twelfth day and if necessary they may wait until he is healthy enough.>® And
similarly the Holy One, Blessed be He, widened the [time for the] Passover for the
petson who is about to travel so that he may perform a second Passover [offering]
in the month Iyyar, but He did not say: the person who wishes to go on a long trip
may advance and perform an early Passover [offering] in Adar and go on his way
after he has made the Passover and he will have kept his commandment. And by
this they do not mean: the diljgent advance the commandment, but the diligence. What
they mean is that a man has the intention that he will see to the need of the com-
mandment before its time, so that he will be prepared to keep the commandment in
its proper time. Or, that the appointed time for the commandment is a long period
and that the diligent [person| hurries to do the commandment at the beginning of
its proper time and does not postpone it until the end of its time. For example, the
afternoon prayer which the eager pray when it is still day but he who postpones it
until the beginning of sunset does not transgress its time. But if he would read the
Shema‘before the sun has set, they do not say that he is eager to fulfil the command-
ments but they call him a transgressor of the Torah and a sinner>!. And similarly,
we can say about one who eats zafsa in the fequfa of Tevet that he does not keep the
commandment of watsa and does not perform the Passover in its proper time. And
if someone would say, behold, our Rabbis of blessed memory did not intercalate
[the year| in a time of destruction, we would say to him: It was not due to their
desire that they did not intercalate but they were forced and compelled not to inter-
calate, as they were forced and coerced not to circumcise their sons and not to keep

their festivals. And one does not bring evidence from compulsion and necessity.

9 Leviticus 12:3.

>0 Cf. mSh 19:5.

51 This is a rather severe interpretation of tBe 1:1. Although the present text was written
before the rulings of Rabbenu Tam and the other Tosafists, who allowed the evening Shewa*
to be said much eatlier than sunset, the Rif and many of the Ge'onimz find no fault with the
practice of an eatly Shema‘ (according to Hiddushe ha-Rashba, Ber 2a). Rashi (on bBer 2a)
explains that the reciting of the customary eatly evening Shema‘ before ma‘ariv does not fulfil
the mitsvah, but that reciting the one paragraph said before retiring does. An extensive search
of the Bar Ilan Responsa Database (14*-CD) did not unearth any authotity who called the eartly
reader a sinner.
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And how could we now, when there is neither necessity nor compulsion, advance
the Passover to before its time and perform it during the fequfa of Tevet, after our
Rabbis of blessed memory said to us: Keep ‘aviv of the fegufa, that it may be in the
month of Nisan. And how could we say that our Rabbis of blessed memory would
have handed down to us a tradition that would bring even a suspicion of transgres-
sion over us [if we would keep to that tradition|? That would only be evil-hearted-

ness.

And all these difficulties and very serious matters come over us if we say that the
tequfa of Samuel is the principle we rely on. But if we say that the fequfa of Rav Adda
is the principle, you will find that all difficulties and uncertainties are pushed aside,
and you will find that the intercalations go as they were set and regulated. And no
man will find any argument against these regulations, for behold in the eighth year
of the cycle, when the distance of the #egufa [of Nisan| from the molad [of Nisan|
reaches 16 days and 16 hours 783 parts, which is more than the 16™ day of the
month, we intercalate the eighth year.>? And in the 16 year of the cycle, when the
distance of the fegufa from the molad reaches 15 days three hours and 457 parts,> we
do not intercalate the year since the distance does not reach the 16% of the month.
And you will never find [if you calculate according] to Rav Adda that the day of the
‘omer falls before the fequfa of Nisan, nor that the eighth day of the Festival falls
before the tequfa of Tishti,> [and this is] in line with the tradition that our Rabbis of
blessed memory handed down to us. And this proves that the %gufa of Rav Adda is
the principle.

52 In fact, a simple calculation demonstrates that in the eighth year of the cycle the fegufa of
Nisan would lag behind the mo/ad of Nisan by 16 days, 16 hours, 783 parts and 32 instants if
the year would not be intercalated. This is computed from the duration of the (lunar) years of
12 and 13 months, the duration of the solar year, and the time of the first zegufa with respect
to its molad. See Appendices 1 and 2, Figure 1. Note that the present text presupposes that
the objective of the intercalation is to keep the zegufa within 16 days from the mo/ad and not to
keep it before a specific calendar date. According to Loewinger (1986, pp. 20, 21) some later
authors, e.g., R. Meir ben R. Todros ha-Levi Abulafia (Spain, ca. 1170-1244), interpreted the
intercalation rules in the latter way.

53 Actually, in year 16 of the cycle Rav Adda’s spring fequfa falls 15 days, 3 hours, 457 parts
and 36 instants after the molad of Nisan, which usually is the 16" of Nisan. This implies that
the day of the ‘omer and the first day of the spring #egufa coincide in the 16™ year of the cycle.
See note 52 and Appendix 2.

54 See Appendix 2.
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And in yet a different way I say that we found that our Rabbis of blessed memory
examined the [duration of the| lunar month and that the correct measure and the
reliable extent of the lunar month were handed down to them from Mount Sinai as
was explained in the second book. And all the sages of the gentiles and their ancest-
ors could only reach the truth of that measure after great toil and prolonged and
difficult research, and in the end of all their research they relied on the measure that
was handed down to us.>® And hence it will be clear that our Rabbis of blessed
memory investigated the measure of the solar year and that its correct length was
handed down to them from Mount Sinai as was the length of the lunar month. And
we find that the measure of the solar year according to the sages of the gentiles who
studied it all their lives is 365 and a quarter day minus approximately one three
hundredth of a day.>® Thus said their sages. And in our system of measurement this
is 365 days and 5 hours and 993 parts and about 46 instants. And between this
measure [of the gentiles] and the words of Rav Adda there are four parts and two
instants per annum. This difference between them amounts to one day only after six
thousand and about 440 years.>” And this quantity is negligible. And because the
sages of the gentiles could not calculate it exactly, they said minus very nearly such
and such. This demonstrates that the measure about which there is no doubt is
according to the words of Rav Adda. It is the principle of the secret of intercalation

and our Rabbis of blessed memory used to lean on it.

%5 In lines 75-77 two #gpoi are found: the gentiles® ‘theft’ of knowledge from the Jews (Sela,

2003, p. 307 ff.), and the inability of the gentiles, despite their hard work, to arrive at the

truth that the Jews received without any effort when it was revealed to them. E.g., Abraham

Ibn Daud’s introduction to ba-Emuna ha-Rama:

IR PYY 1TV NIMIRT 79DN DY AT MR QINRV... 2DV W5 090737 0007 KT %D DU DNIDYT

IMIR 197 ,07W DYXR 12 WYW JNMY TWNT 217 IR INNERY NRRT XORITY OMEMIN N°Yon DR navon
..TPNPRIT X°DI012°03 Y1y *92 TN

%6 Ptolemy (1984, p. 138) attributes this result to Hipparchus. See also note 61.

57 Four parts and two instants per year add up to one day after a little less than 6438 years.
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And Rabbi Yitshak son of R. Barukh,®® his soul is in Gan Eden, said: That our
Rabbis of blessed memory used to count [the year of] the sun according to Samuel
is comparable to [the reckoning of] most of mankind. And he that understands
most of [our Rabbis'] wisdom and inquities into the sectet of this matter will know
that [in reality] there remains no excess in the cycle of the moon in favour of the
sun as it does according to Samuel. And the proof for this lies in the words they
spoke: These are two fequfot. The tequfa of Rav Adda is used secretly and the zegufa of
Samuel is used in public.>® And this shows that the zegufa of Rav Adda, which they
concealed and did not want to reveal,®? was the exact one and that they determined
the intercalation based on its secret. And they revealed the fequfa of Samuel and
made it public because most of the gentiles computed their years based on this
[measure].* And nowadays we need not be meticulous about the hour of the fegufa
since the cycle of intercalation has been established in the ingenious way we com-
pute it and we only need the zegufa to determine the day of the asking [for rain|. And
this is not a matter of a massive commandment in which we must be scrupulous.
Moreover, our Rabbis of blessed memory did not agree on a fixed and unchange-
able time for all countries but there was a difference of opinion between them as is

exposed in chapter ‘and from what time does one ask for rain’ 62,

58 Rabbi Yitshak ben Barukh Albalia, b. 1034 Cordoba, d. 1094 Granada, was a protégé of
Samuel ha-Nagid and the grandfather of Abraham Ibn Daud. His work on the calendar is
lost, but it is also cited by Abraham Ibn Ezra (Sefer ba-Tbbur 10b; written ca. 1146) and by
Isaac ha-Yisre’eli (Yesod ‘Olam 1V, 3, 6, 14 & 18; written ca. 1310). He maintained that the
fixed calendar was based upon Rav Adda’s zegufa (IV, 14).
59 This quote is not to be found in the familiar sources, nor, indeed is any mention of the
tegufa of Rav Adda bar Ahava. See also Stern (1996). It was, however, repeated by later
writers, e.g., Judah ha-Levi, Kugari IV, 29:
YEoW A2 ,IOR WIW DY DPRYI TR DI RY ° 1WN1 0I DY (21¥1T) 1YY 1200 7307 MR
TN TR0 NDPH VX 27 WY K91 X079 XTY APIPRI 0N2YN *DD 1IXT P9 037 OTp 10D 077
770 WXI3 URWa NDY 1Y XPX 0739 DV 0p 997 X? ANawn YYYT ,Nppinn R73 Y3 XTY nhnKg
...T0R 01 19DX1

80 Secrecy about the calendar was common practice in antiquity. See section 5.1.
61 Despite its discrepancy with Hipparchus’ more accurate value for the solar year, the Julian
year, consisting of 365 days and 6 hours, was widely used. Only in 1582 CE did Pope Greg-
ory XIII decree its correction; at that time 10 days were dropped to bring the calendar back
into synchronization with the seasons, and the intercalation rules were changed slightly: since,
not every fourth year is a leap year.
62 Ta‘anit, Chapter 1.
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And I saw in one book of the books of the ancestors that they say: I asked my
teachers why they said: the #egufa of Rav Adda in secret. And they said to me: be-
cause all hunger and plenty and all life and death in the world depend on the molad
and the #egufa, and the sages were afraid that a man who is not decent would acquire
knowledge of them and [use that power to] destroy the world. And I agree whole-
heartedly with this and I know that it is an evident matter and a clear proof of the
wisdom of the %qufa of Rav Adda bar Ahava, which does not leave any remainder or
excess at the end of the cycle, and this is the truth. And this may put a stop to the
words of the heretics and the erring, who differ with us and say about our festivals
that sometimes they come before the Zegufa and sometimes after the fequfa, and that
they do not have a fixed time.%3 These are the words of Rabbi Yitshak son of Rabbi
Barukh, his soul is in Gan Eden. And similatr were the words of the old man Rabbi

Has’an son of Master Has’an, his soul is in Eden, in his book.%*

But the great Ga’on our Rabbi Sa‘adya, may the memory of the righteous be for a
blessing, spoke on this matter in a different way in a book of his that he wrote to
answer one of the heretics:®> One of the heretics argued about the following
episode 6. Our Rabbis have taught [in a baraita]: They intercalate a year only when
the [summer]| #egufa is short of completion by the greater part of the month [Tishri].
And how much is that? Sixteen days. <...” R. Jose said: Twenty-one days...> R.

83 See also note 59.

4 Ha-Yashish Has’an ben mar Has’an ha-Dayyan from Cordoba wrote this book, which is lost
to us, around 972 CE. His work on the calendar is criticised by ha-Yiste’eli (Yesod ‘Olam IV, 3)
and by Abraham Ibn Ezra (Sefer ha-Tbbur 10b); the latter tells us Has’an wrote three books on
the calendar. Both Abraham Ibn Ezra and Isaac ha-Yisre’eli relate that Rabbi Yitshak ben
Barukh did not agree with Has’an; the topic of that discussion differs from the present one:
the location on earth for which the molad is to be determined when calculating the calendar.
85 Sa‘adya Ga’on (882-942) maintained that the fixed calendar had been revealed to Moses on
Sinai, cf. Obermann quoting Al-Qirqisani’s Kitab al-Anwir wa-I-maraqib (Gandz, Obermann, &
Neugebauer, 1956, p. lii). Sa‘adya Ga’on wrote several works against individual Karaites, who
did not accept the fixed calendar. The work mentioned here is probably 7ot his best known
anti-Karaite book Sefer ha-Hekbre-ah, which Bar Hiyya mentions explicitly in SI III, 7, but a
different work that is lost to us (Poznatiski, 1898).

66 Use of the term halakha may suggest that the quotation is from Tuseffa or Palestinian
Talmud; however, the citation is both incomplete and a contamination and the Babylonian
Talmud is the only source that explicitly mentions four measures. We completed the frag-
ment in agreement with bSanh 12b/13a. See Appendix 3.

57 The following text from the Talmud is omitted: “These are the words of R. Judah.”
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68 The following text from the Talmud is omitted: “Passover, they intercalate the year. [If,

however, there are] sixteen [days short of completing the #qufa] before”.

115

120



115

120

kine@sittig.nl
SEFER HA-‘IBBUR III 5 43

Judah said: Two thirds of the month. <And how much is that? Twenty days.> R.
Jose said: They count sixteen before <...68> the Festival [i.e., Sukkoth,] and they
intercalate the year. Others say [that the year is intercalated even if the Zegufa is short
of completion] by the lesser part [of the month]. And how much is that? Fourteen
days. And this heretic said: You find from this episode four measures and they are
14, 16, 20 and 21. What was the difference of opinion between the sages and how
could they be divided in this matter, which they [would] calculate each single year
between them? Our Rabbi Sa‘adya of blessed memory answered him and said: This
is not difference of opinion between them, rather, each of these measures had a
certain era when they would base their calculations upon it. At first, when they went
out of Egypt, the Zegufa of Tishti would not be after the 14" of Tishri. This is the
first measure and with this they would count until the First Temple was built, when
the excess of an hour and 485 parts in each cycle had added up to two days. Next
they counted with the 16® of the month, from [the building of] the First Temple.
This is the second measure - with this they performed their calculations until the
Mishnah was written, in the year 130 after 8 the destruction of the Second Temple,
when the excess [had added up] from one hour 485 parts per cycle [to six days and]
had reached the 20" of the month. And this is the third measure. And they added a
fourth measure for us [which is valid as long as the excess will remain under eight
days when it would reach] the 227! day of the month, which is the last day of the
Festival. And they did not need to add a fifth measure for we trust our Rock that He

69 An excess of one hour and 485 parts adds up to two full days after about 629 years; with
the Exodus in 2448, by 3077. The traditional year of the building of the first Temple is 2928.
Four more days are gained in another 1250 years or by the year 4300. The second Temple
was destroyed in 3829. On this ground we preferred the reading *5% over »10%: the later date
seems more reasonable, both for the time Samuel’s zegufa would have shifted by six days, and
for the time the Mishnah was written. This reasoning is illustrated by the time-axis sketched
below. The traditional or historical dates of a number of events are given below the axis; the
four periods where the different measures would have been used are indicated above the axis.
Note that at the time of the Exodus the Tishti #gz#fa would only have fallen before the 14 of
Tishri with epochs different from the ones assumed in SI, see Appendices 1 and 2. The end
of this story (. 124-127) suggests that Sa‘adya’s account was not meant to be exact or
absolute.

I 14 | 16 I 20 1 21 |

2500 3000 3500 4000 4500 5000 AM

I | | | I
Exodus 1st Temple built 2nd Temple destroyed Sa‘adya SI
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will hasten our redemption and gather our exile before the #gufa would exceed the
days of the Festival. These are the main points of his words and they were by way of
an answer to the heretics and to reject them in the usual way of replying to them
whenever one wants to refute their words. But he who studies this matter knows
that the fequfa would have fallen on the 25" and on the 26" of Tishri in the days of
our Rabbi Sa‘adya [if they would have relied on Samuel’s zegufa].”® And how could he
say: The Zequfa shall not exceed the days of the Festival, if it were not his wish to
refute the words of that wicked heretic without disclosing the knowledge and the

secret of the intercalation to him?

And if you see that one of the sages and wise men [writes] words like this, let them
not bring doubt in your heart and do know that they were spoken as an example
and to push aside the words of the erring and to distance them. Quite the opposite,
it should be clear to you and definite that there is no doubt whatsoever in the
calculation of our festivals to-day, and there is no return from the matter they were
established on in the days of Moses our Rabbi,”* may he be remembered for good;
and this reckoning of the hour and 485 does not help nor hurt the setting of the

festivals.

70 This proves once more that Samuel’s egufa is incorrect and that Rav Adda’s fegufa is the
correct one. Sa‘adya Ga’on lived from 882-942 CE. On average, the 7egufa dates will shift to
later dates by one hour and 485 parts per cycle (note 30 and Appendix 2). After 246 cycles
(913/4 CE) the average fegufa of Nisan according to Samuel would be app. 14 days later than
in the first cycle, or nearly 7 days after the molad of Nisan. The fequfa of Tishri would
therefore be nearly 13 days after the molad of Tishri in the first year, and on 25 and 26 of
Tishri in years 6 and 17 of the 248™ cycle.

Y According to Midrash Sod ha-Thbur Moses was instructed how to intercalate the years in the
19-year cycle (Kasher, p. 45). See also note 65.
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72 Here the abbreviated passive is used, whereas in most of Sefer ha- Thbur the active voice is
used to refer to eatlier chapters.

73 ST 111, 10, about the Christian calendar.

74 This is a puzzling remark. The traditional account holds that Alexander forced the nations
to count from the beginning of his rule, i.e., 311 BCE in Babylonia, which is the epoch of the
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The eighteenth year of the 198" cycle Jesus was born in the year 3761, on a fifth day,
on the ninth of Tevet; and they [i.e., the Christians,] count the 17 year of the 198"
cycle, that is 3760, a 7® day, for the reason written’2 in this book 73. But Alexan-
der 7 conquered the Romans 38 years before the birth of the Worshipped 7°. And
he forced them to count from that same first day onwards and that was 3722 for
subtract 38 from 3760, remains 3722.

To know when [i.e., on what day of the week,] their year begins, count from 3722
and subtract 28 again and again since for every four years there is an extra day from
the quarter days [which remain each yeat|. For there are 365 days and a quarter in
the year; 364 is a multiple of seven - remain a day and a quarter. Therefore, all three
years when February consists of 28 days the birth day of the Worshipped shifts but
a single day.

widely used Seleucid calendar. See SI 111, 8; Al-Biruni (1879, p. 32). It is not likely that 'n'% is
a copying mistake, since the further calculations are based upon the year 3722. Perhaps a
different ruler is referred to? I am not aware that this year is used as an epoch in any Jewish
calendrical system, but it does fit the end of the Hasmonean reign and Herod the Great’s
coming to power in Judea as reported by Flavius Josephus (1998, p. 414 ff.). Another possible
candidate as far as timing is concerned is Augustus, of whom Al-Biruni (1879, p. 33)
mentions that he forced the people of Alexandria to use his system of reckoning as of
possibly 38 BCE, but one would hardly say that he conquered the Romans. Possibly, the
computation is an artefact resulting from a later re-translation or re-transcription of ‘308’ in
numerals into 'n’% . Such notation presupposes knowledge of the place-value-system, see note
78.

75 Despite the Mishnah’s definition of #e‘evad: “and what is meant by 7e‘vad? That which has
been used for idolatry” (mTem 06:1) we translated #e‘evad by “Worshipped’. The capitalisation
reflects its decoration (with a sego/ over the ‘@yin) in MS V. An inventory of terms is given in
Table 2: Terminology used to describe Jesus, bis followers, and their festivals in varions versions of Sefer ha-
‘Ibbur, Book III, Chapter 10 and in the addition.
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For example, if it would fall on a first day this year, it would fall on a second day the
next year. But in the fourth year, when February has 29 days, it would shift two days
from a first day to a third day. And in 28 years the quarters will add up to seven days
and there will be no net result after 28 years.”®

[Therefore,] you have to subtract 28 again and again and count the year you stand in
too. And if this division by 28 leaves fewer than three years such that the quarters
do not reach three quarters, for instance two years or 6, 14, 18, 22 [or] 26, you must
not count the quarters that are in excess of a whole day. But year 3, or 7, 11, 15, 23
[ot] 27, you have to count for a whole day. For instance, if it would be 22, thus five
days and half a day from the quarters, count the five days and do not count the half
day. But if it would be 23 years, that is five days and three quarters, count six full

days from the quarters.

Example. Behold, we have 5052 years since the creation of the wotld.”” Subtract
from that 3722 remain 1330 years. Take 28 from one thousand again and again,
remain 20 and from 330 remain 50 7%, gives 70. Take 56 remain 14. Add to this three
days from the quarters, yields 17; for the two quarters that remain you must not
count. Subtract 14, remain 3, count 1, 2, 3 and it is found that in the year 5052 of

our count the day of circumcision of the Worshipped is a third day.”

76 Because the 28 quarter days add up to one complete week, and the 28 full days to four
complete weeks.

77 The year 5052 is 1291/2 CE. Although an illustration might use a future date, it is more
likely that this year reflects the time of composition of this fragment.

78 Note that 50 is a number larger than 28. This demonstrates that 280, or ten times 28, was
subtracted from 330, rather than 28 again and again, even if division is described in that way.
Multiplication by ten is simple only if one is familiar with the place-value-system, which was
most likely introduced to Europe (and definitely to the Hebrew-speaking world) through
Abraham Ibn Ezra’s Sefer ha-Mispar. That work was composed only around 1142, which once
more suggests that this example was not written as part of Sefer ba-Tbbur.

79 This example uses for Jesus’ circumcision date, and thus for his birth-date, a Shabbat in
the year 3722 (or a multiple of 28 years later). The whole episode could be a cotrupted copy.
The key to comprehension may lie in understanding the figure of ‘Alexander’ of line 4. The
overall meaning of the edition seems to be that the Jews have more accurate knowledge of

the dates of the Christian new year than the Christians themselves.
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DISCUSSION

5.1 WHY USE SAMUEL’S TEQUEA 1IF RAV ADDA’S 1S
MORE ACCURATE?

In Chapter 5 of Book III of Sefer ha-1bbur Abraham bar Hiyya shows that Rav
Adda’s measure of the fegufa is more accurate than the one attributed to Samuel. His
first argument is its exact fit to the 19-year cycle (l. 6 ff.). This exact fit implies that
each cycle repeats the exact temporal relation between the zegufor — Rav Adda’s
solstice and equinox moments — and their respective zoladot — the calculated solar-
lunar conjunctions. Therefore, the dates on which the Zegufor occur are roughly the
same in cach cycle.*® In other words, the average Hebrew dates of Rav Adda’s zegufor
do not vary, whereas Samuel’s zegufor will drift to later dates at a rate of about an
hour and a half per 19 years.*! Abraham bar Hiyya’s second reason for preferring
Rav Adda’s zequfa (. 26-42) follows directly from this first observation: if the pur-
pose of the intercalation of the years is to keep specific festivals in specific sea-
sons,” a system which keeps the relation between the dates and the seasons intact
obviously does better. The third proof of supremacy of Rav Adda’s zegufa is that the

cleverest of gentile scholars reached a solar year length very close to Rav Adda’s.

What status did Abraham bar Hiyya assign scientific knowledge about the length of
the year, ie., knowledge that does not arise from traditional Jewish sources but

which is typically of Babylonian or Greek origin? We must discriminate between the

% Over the 19-year cycle, the dates of the Zequfot vary within a period of about one month.
See Appendix 2, Figure 1: The occurrence of the tequiot Nisan according to Rav Adda with respect to
the moladot Nisan for the 19 years of the cycle. Years counted from Nisan.

1 See Appendix 2, Figure 2: The occurrence of the tequiot of Nisan according to Samuel with respect to
the moladot of Nisan for the 19 years of the first and of the 257t cycle. Years connted from Nisan.

82 Passover in spring and Sukkoth in autumn. It has become accepted to think that the objec-
tively correct date of rituals and festivals is crucial and that the calendar was made to fit the
natural seasons for that reason. Luzzatto for example claimed that reading a Torah portion at
its appropriate time brings about instantaneous divine light (1997, p. 351). It is, however, not
at all self-evident that objectively correct timing is relevant; indeed, according to mRH 2:8-9,
rabbinic authority would be more important in setting the date of the holidays than astronom-

ical evidence.
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knowledge of the widely used Julian year, which equals Samuel’s value, and the more
accurate ‘expert knowledge’ of Hipparchus’ measure, which is close to, but not equal
to, Rav Adda’s year. With respect to the expert knowledge we find the following
paradox in the chapter under study (Il. 74-77). Expert knowledge is one of the
touchstones that can prove the supremacy of a calendaric model, but at the same
time its use needs to be legitimized because of its non-traditional origin. This legiti-
mization is effected by the account that this expert knowledge actually is of Jewish
origin: the Zgpos of the so-called gentiles’ theft of knowledge from the Jews (see note
55). This approach shows that Abraham bar Hiyya in fact set great store by expert
scientific knowledge and did not find a conflict between revealed knowledge and

scientific knowledge.

Abraham bar Hiyya concludes that Rav Adda’s #gufa is clearly more accurate than
Samuel’s (I. 128). What would the halakhic or liturgical relevance of this finding have
been in his time? The festivals were by that time already regulated by the fixed cal-
endar (. 95), intrinsically congruent with Rav Adda’s #gufa, and thus not influenced
by a decision which #egufa to follow. In the present time, only two liturgical events are
determined according to the Hebrew solar year, which follows Samuel: the day on
which Birkat ha-Hama is said, once every 28 years,83 and the beginning of the period
in which Jews in the Diaspora have to include ve-en tal n-matar in the ninth berakha of
the weekday Amida (The end of that period is determined by the Hebrew calen-
dar: Pesah.)

The source for the mitzvah of Birkat ha-Hama is Babylonian Talmud Berakhot 59b:
Our Rabbis taught: He who sees the sun at its zgufa, the moon in its power,
the planets in their orbits, and the signs of the zodiac in their ordetly pro-
gress, should say: Blessed be He who has wrought the work of creation — ‘ose
bereshit. And when [does this happen]? — Abaye said: Every twenty-eight
years when the cycle [of the sun| begins again and the Nisan zegufa falls in
Saturn on the evening of Tuesday, going into Wednesday.

Tosefta 85, the Palestinian Talmud * and Yitshak Alfasi,87 the author of the Rif, the

only comprehensive legal code available in Abraham bar Hiyya’s time, all state that

he who sees the sun and the other celestial bodies has to bless: ‘ose bereshit but none

83 Yad Hilkhot Berakhor 10:18; Tur OH 229; SA OH 229b.
8% Yad Hilkhot Tefila n-Nesi'at Kappayim 2:18; Tur OH 117; SA OH 117a.
8 Ber 6:6.
86
pBer 9:2, 13d.
8 Rif Ber 43b.
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of them mention the period of 28 years. “Tequfa’ in this context need not be inter-
preted as related to any natural cycle: it has also been explained as the sun’s reappeat-
ing after a number of overcast days.88 In Sefer ha-1bbur 111, 3, on Samuel’s fegufa,
Abraham bar Hiyya does demonstrate that the sun’s cycle of 28 years is explained by
the zequfa of Samuel.*® In Abraham bar Hiyya’s time, Birkat ha-Hama may or may not
have been said every 28 years.go In any case, Abraham bar Hiyya twice states explic-
itly — once in Chapter 3 and once in Chapter 5 of Book III — that the choice of
tequfa only affects the date from which the prayer for rain is to be said.

When to begin the She'e/a, the asking for rain, is discussed in Mishna Ta'‘anit 1:3:
On the third of Marheshvan we [begin to] pray for rain. R. Gamli’el says: on
the seventh, [that is] fifteen days after the [last day of the| Festival so that the
last Israelite may reach the river Euphrates [on the return journey from the
pilgrimage to Jerusalem).
R. Gamli’el’s opinion becomes the rule for ’Erefs Yisra’el, but the talmudim teport a
different custom in Babylonia: in Babylonia one began the She'e/a sixty days after the
tegufa of Tishri,”" and this becomes the rule for all of the Exile. Accordingly, in
present-day prayer books we find the instruction to begin including ve-en tal n-matar
on the morning sixty days after the Tishri z‘eqﬂfa.gz What about other parts of the
world with possibly different climates? The Tos¢ftz seems to allow for weather condi-
tions, since it makes the date from which to pray for rain dependent on the length of

93 . o4 . 95 . :
the year.” Both fa/mudim = report that the Jews of Nineveh ~ were in need of rain

8 Haggahot Maimoniot Hilkhot Ber 10:18.

¥ 1n fact, a 28-year cycle presupposes a year length of an integer number of weeks plus an
integer number of days plus a quarter day, since such a year length constitutes the necessary
and sufficient condition for recreating the time of day and the day of the week of an event
after 28 years for the first time.

% The moment to say Birkat ha-Hama does not rely on a specific measure for the zegufa since
the Babylonian Talmud explicitly mentions the frequency of once every 28 years. This unam-
biguously defines its timing once a reference point has been chosen.

1 bTa 10a; pTa 1:1, 63d.

2 Generally, this is explicated as December 4t or 5%, which shows that Samuel’s fegufa was
used in determining the date on the Gregorian calendar. E.g., Tal, 1987, p. 70.

% ¢Ta 1:2; Maimonides suggested to adapt the season for ve-fen tal u-matar to the local climate
in his commentary to the mTa 1:3, but later judged otherwise in his Mishne Tora (see note 84).
This contradiction may result from the different requirements of logic and halakha, or from a

change of heart.
** bTa 14b, pTa 1:1, 63d, pBer 5:2, 9b.
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outside the in Babylonia accepted period for the She'ela, and both conclude that the
times of the communal prayer for rain were not to be changed but that a personal
prayer for rain could be said as needed. Yitshak Alfasi followed all conclusions of
the Zalmudim’® The first halakhic question ever from the Americas concerned the
same issue: Around 1637, Rabbi Hayyim Shabtai of Salonika answered the Jews of
Recife in Brazil that they could ask for rain in personal prayers when necessary, but
not in the communal ninth berakba of the Amida; however, they were exempted from
praying for rain when it would harm their crops.97 Most of early mediaeval Europe
seems to have kept to the Babylonian practice (Lasker & Lasker, 1984), with the sole

. . . 98
exception of Provence, where the practice of 'Erets Yisra'el was observed.

Against this background, Abraham bar Hiyya stated that this specific halakhic rule is
not a very grave matter. Indeed, it is not from the Torz, as is the requirement to hold
the festivals at their appropriate times, but it was instituted by the Rabbis, and, as
Abraham bar Hiyya points out, not very consistently at that. To explain why the
Rabbis used the obviously incorrect fegufa of Samuel, Abraham bar Hiyya cites a
number of predecessors, who gave various politic or tactical reasons to do so. Firstly,
it was deemed preferable to hide the true details of the calendaric calculations and
the underlying motions of the celestial bodies because such astrological knowledge
could be used destructively (I. 101). The apparent belief in astrology might strike us
as remarkable, but it belonged to the then standard world view and was considered a
branch of astronomy (Sela, 2001, 2006). In ancient cultures it was not uncommon to
keep knowledge about the calendar secret and sod ha-bbur (‘the secret of intercala-
tion’) was indeed a usual term to denote calendaric science (Crown, 1989, p. 693).

This reason for secrecy would have ceased to be valid in a more rationalistic time.

The following reason to present less than perfect knowledge about the length of the
year has to do with the relations with the gentile surroundings. Note that the gentiles
at that time used the Julian year, the length of which equals Samuel’s year length.99
Use of Rav Adda’s more accurate value could easily have been interpreted as criti-

cism or ridicule of the gentiles: The Jews would have implied that the gentiles’ year

% Klein (1912) put forward that Nineveh should be read Nawe (a city in Transjordan) since
no Jews lived in Niniveh at the time. In any event, I suggest that the echo of the fast of Nine-
veh from the biblical book of Yona is intentional.

% Rif Ta 2a.

> Responsa Torat Hayyim, Part 3, Siman 3.

% Rosh Ta 1,4.

% See note 61.
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length was incorrect and that they had the superior knowledge. Such provocation

was deemed inadvisable.

Another strategic reason not to be explicit about the correct knowledge lies in the
troubled relation with heretics. Abraham bar Hiyya cites a dispute between Sa‘adya
Gaon and a heretic (. 107-127) and comments that Sa‘adya’s statements must be
understood to have been made for their effect and not for their truthful account,

. . . 100
since their purpose was to fend off the heretics.

At the end of Chapter 5 of Book III of Sefer ha-Tbbur Abraham bar Hiyya summa-
rizes: the fixed calendar and Rav Adda’s fegufa are evidently correct because they
were revealed to Moses at Sinai (Il. 130-131); in this he follows Sa‘adya Gaon. In the
past, there have been tactical reasons not to explicit about the accurate length of the
year. Abraham bar Hiyya’s arguments why Rav Adda’s zgufa is the better one, how-
ever, are rational and scientific: observation, arithmetic and agreement with expert

(gentile) knowledge.

5.2 WHY WOULD ABRAHAM BAR HIYYA HAVE
WRITTEN ON THE CALENDAR?

Why would Abraham bar Hiyya have written his Sefer ba-Tbbur? In its introduction
Abraham bar Hiyya relates that he was asked to write a work on the calendar. He had
to compose an original work — as opposed to translating or copying an existing text
— because a similar work did not exist, neither in Hebrew nor in Arabic (1851,
p. 4, 5). Abraham bar Hiyya is referring to a complete work, which would include a
description of the underlying astronomy. There may have been texts that explained
how to determine the fixed Hebrew calendar and we know that this calendar was
already in place in the early 900’s (Stern, 2001, p. 191). Indeed, Al-Biruni had re-
ported many of its particulars, including the two different zegufor (p. 163), before
1000 CE.

We suggest that the credibility of the fixed Hebrew calendar was being challenged in
Northern Spain and Provence in the early twelfth century and that this formed the
incentive for composing Sefer ba-Tbbur. The challenges concerned two aspects of its
foundation — both its rootedness in the revealed tradition and its scientific sophisti-
cation were being questioned. Educated Jews were deeply involved in Greek and

Arabic science and lived in close contact with Muslims and Christians, who had their

100 0. . L L
This is similar to what Maimonides states (about Sa‘adya Gaon) in his commentary to

mRH 2:7: “He did not believe his own words but he spoke them to gore his adversaries...”
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calendrical systems in accord with astronomy. This may have strengthened the Jew-
ish desire to be able to present the Hebrew calendar in a similarly well-founded way.
More importantly, a considerable sub-group of Jews (Astren, 2004, p. 58), the
Karaites, refused to adhere to the fixed Hebrew calendar % Thus the Rabbinites
needed to take a stand and demonstrate that the fixed Hebrew calendar was both
scientifically correct and the result of divine inspiration. Abraham bar Hiyya’s Sefer
ha-Tbbur does exactly that: its first book declares the divine source of the sublime
rhythms of the universe and divisions of the earth and it is largely dedicated to
astronomy, which in fact plays no role in the setting of the calendar. Scientific
knowledge is introduced as originating from the Jews to whom it was handed down
from Sinai; the gentile scholars later received the correct knowledge from the Jews.
In the chapter presently studied, both the relations with the gentiles and with the
Karaites are addressed, but Abraham bar Hiyya’s final explanation for seeming in-
consistencies between the statements of the Rabbis and the particulars of the fixed

calendar is that the raison d'étre of those statements was to ward off the heretics.

Abraham bar Hiyya would not have been the only scholar writing in order to refute
the Karaites in twelfth-century Spain. Sela (2002, pp. 277-280) argues that Abraham
Ibn Ezra composed his work about the Hebrew calendar in response to the Karaite
threat in Spain in the first half of the 12" century, as did Judah ha-Levi with his
Kuzari; and Cohen (1967) argues that a generation later Abraham ibn Daud wrote his
Sefer ha-Qabbala to oppose the Karaites.

Abraham bar Hiyya’s account is not historically correct in a number of ways. It
seems unlikely that Hipparchus took his astronomical insights from the Jews and it is
equally unlikely that the exact measure of Rav Adda’s fequfa was arrived at inde-
pendently of the 19-year cycle (see notes 18 and 29). Abraham bar Hiyya’s descrip-
tion of the calendar and its foundations, however, presents a consistent system. His
axioms remain unchallenged - even if he may make the details fit his system when

necessary: perfect knowledge of the calendar was revealed at Sinai, and the world

%! Until the Crusaders gained control of Jerusalem, the Karaites allowed intercalation only on
account of ‘aviv, ie., inspection of the crops in 'Erets Yisra'el. No later arguments between
Rabbanites and Karaites about the intercalation were reported (Ankori, 1956). However, the
Karaites did not accept the Rabbanite calendar. Apparently, sighting of the new moon outside
of ’Erefs Yisra’el determined the beginning of their month. Indeed, in Spain Judah ha-Levi
(Kuzari 111, 39) writes about the Karaite calendar in ca. 1140:

..WN 7 nRA2 ank D°Wpn 01 ,9TR2 TR 712°Y2 021297 AR 0°0%17 O ROM XYY IR
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can ultimately be known through observation.'” Many later authors distinguish
between the domain of science and the domain of religion, and put one over the
other where the two are in conflict.'” In the present work, Abraham bar Hiyya
makes no such separation:104 revealed knowledge concerns the same world we know
through our senses and through logic. Observation of the cosmos yields knowledge
of the divine world and knowledge of the heavens, from the Bible, leads to knowl-
edge of the earthly phenomena (SI, 1851, p. 3). Divine perfection is reflected in
terrestrial symmetry. For example, in areas where day and night are not of equal
length, the symmetry is restored by considering a whole year: the length of the days
in summer is balanced by the length of the nights in winter (p. 7). Less convincingly,
exactly half the surface of the earth is covered by land, and the other half by water
(p. 6). Above all, Abraham bar Hiyya seems to have been an analytical mind: a theo-
rist who was more concerned with the overall system being correct than with the
exactness of its details. This trait he shares with Abraham Ibn Daud, who subtly
adapted the chronology in Sefer ha-Qabbala to enhance its symmetry and thus make
the divine purpose stand out even more clearly (Cohen, 1967, p. 169 ff.).

Abraham bar Hiyya respected the rule that rabbinical authority cannot be overruled
by a lower authority. Therefore, he did not correct the Rabbis who reckon with Sam-
uel’s Zeqgufa. Rather, he presented a different solution: Any contradiction we notice is
by definition an apparent contradiction. In this instance, the Rabbis must have had a
valid reason for using the zegufa of Samuel. In this way he keeps the system intact:
revealed knowledge is by definition correct, and scientific observation must eventu-
ally lead to the same insights. Abraham bar Hiyya presents us with a comfortingly
consistent wotldview, which was not unusual at the time but which cannot be main-

tained that easily in the present day.

02 E.g, in SI III, 3 and 4, we learn that the ultimate criterion for correctness (in this case the
superiority of Rav Adda’s egufa) is observation: The sun is not in Aries at Samuel’s Nisan
z‘eng?z and day and night are of equal length at Rav Adda’s Nisan and Tishri zegufor.

L. ., tesponsa of the Rosh (R. Asher ben Yekhi’el, Germany ca. 1250 — Toledo 1327), Rule
55, Siman 9:
L1on IwnY ﬂ'?:i? X7 7707 Ddn D JNNR 717 Sy 1R D°VDWNHT 77INT DNOM X°DI019°D7 NMON v3...
NRON ANR Q°2Wnl 07277 PPRYW D”IXR ;RN2°M% XNPn AmImt 002 Wb mI0w NITHa 72 W oonm
,2V HY 127 93 IRV PR 079173 D00 ,NPYAD X7 R?DIDIP?DI NNON YaR .A9apn °b Yy oY 1K ,vaui
.193p XOR ,NPYaD 77907 25 PRY *DY W 1IN MDY 1973171 AW 1Y ONRdN 2111
ot According to Freudenthal (2005, p. 27), this phenomenon, related to the appearance of the
many Hebrew translations of Greek-Arabic philosophical and scientific works, is a common

characteristic of 12th-century Jewish thought on the Iberian Peninsula.
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53  WHAT COULD WE GAIN FROM A CRITICAL EDITION?
Filipowski created his edition of Sefer ba-Tbbur (1851) from two MSS: Oxford and

Paris. He intended to create an astronomically and mathematically reliable text in
correct Hebrew, and he used his expertise to correct the many mistakes and cor-
ruptions he observed in the MSS and to create some new tables and update existing
ones (p. vi). This aim and procedure indicate that his edition cannot enlighten us

about the language of Abraham bar Hiyya nor about the history of the text.

In his edition, Filipowski usually followed MS Oxford, perhaps because he had easier
access to it, or perhaps because he preferred its readings. However, he did not do so
consistently. At the end of Chapter 5, for instance, he has added some expressions

that are found in Patis but not in Oxford (e.g., 771 YW 2127 DX N2 1. 126), and he

also inserted wotds that do not occur in either (e.g, @pn /iro'm 1. 131). Since such
decisions are not mentioned explicitly, they thwart the comprehension of the style
of the text. We mentioned in section 2.1 that MS Oxford is atypical in its phrasing
and that its copyist probably tried to improve its style. Such rephrasing evidently
hinders the study of Abraham bar Hiyya’s vocabulary and syntax, which were shown
to be specific by Efros (1926, 1927, 1929) and Gamli’el (1997). Gamli’el analyzed
Abraham bar Hiyya’s language in Hegyon ha-Nefesh and reports a typical use of the
words that are employed as relative pronouns: the majority of the non-defining
relative clauses were introduced by wx (and only some 13% by -w), whereas defining
relative clauses were predominantly introduced by -@ (and in some 13% of the cases
by 9wx). For that reason we distinguished between -w and WX in the present text-
edition. The occurrence of the relative pronouns in Chapter 5 of Book III (see
Table 1) proved congruent with the results reported by Gamli’el. Taking into account
that Sefer ha-Tbbur is a scientific and an arithmetical text and Hegyon ha-Nefesh a phi-
losophical work, this is a remarkable observation. A critical edition of Sefer ha-Tbbur
will enable a more detailed study of its syntax and can contribute to a better under-
standing of Abraham bar Hiyya’s language and the development of scientific He-

brew.

TABLE 1: The incidence of each of the two ‘relative pronouns’ in SI III, 5 (and in
brackets: in the addition to SI) in defining and non-defining relative clauses, respective-
ly. Biblical and Rabbinical citations were excluded from this count.

“ . ) Non-defining Defining
Relative pronoun . .
relative clauses relative clauses
WX 17 (0) 2 (0)
v 8(0) 13 (6)
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Filipowski noted considerable differences between his two MSS. Many times, the
phrasing differed while the contents corresponded. Such variation in style did not
concern him since he was interested in the substance and not in the form (p. vi).
Other differences did concern the contents and Filipowski ascribed those to Abra-
ham bar Hiyya’s revising the text: After he had completed the text, he looked at it a
second time and changed it and corrected the words as he wished. But he did not
discard the first version for it was copied by a different copyist in Spain in 52306; that
is the copy preserved in the Oxford treasuries of books... (p. xi). The Paris manu-
script, Filipowski suggests, is a copy of the revision. The two versions differ in their
attitudes towards Christianity and Islam. MS Oxford warns future copyists to be
careful not to change a single word of parts of the text that discuss the Islamic
influence, and MS Paris does the same but with respect to the impact of Christianity;
in both cases, according to Filipowski, for fear of antagonising the government,
Islamic and Christian, respectively. For example, he claims, MS Paris omits the entire
last chapter of Sefer ha-1bbur about the Christian calendar because it is a copy of the

revision produced in a Christian surrounding (p. xi).

Now we very much doubt the details of this account, but we subscribe to its mecha-
nism: We imagine that copyists made adaptations in later times according to the
political or societal climate. Our tentative study of the last chapter revealed a con-
spicuous variation in terms used to describe Jesus and his followers (see Table 2).
Where Filipowski’s edition, or MS Oxford, uses words such as "oni (#he hanged) and
YWI (the evil one), which are usual names for Jesus in Ashkenazi Hebrew mediaeval
texts, two other MSS have the ambivalent 7avin (#he worshipped) and m9xn onow (their
god). Where MSS V and W have the neutral av1n anx 023970 (those who follow ...), MS
O has the negative "1%ni1 IR @¥w07 (those who err ...). All three have 0178, which has a

TABLE 2: Terminology used to describe Jesus, his followers, and their festivals in var-
ious vetsions of Sefer ha- Tbbur, Book 111, Chapter 10 and in the addition.

Addition Filipowski 109 (MS O) MSS V 55r and W 94v/95¢
TavIn e 1507 T2y
19071 MR 0V 72YI7 X 02290
TR oman
15071 IR 227 TYWIT 01X T2V37 N7 QP7INNT OIR
onIx AvLHN onow moxRn
7T YWIR 12 TR0 717 72vI0 72 7Y
..DIYNY D2YNI TN IRAWD ... T19% 7217 YN IRAWD
717 NIYL2 D0°IOR Y 71 N2 0o%1aM
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negative connotation,'® but MS Oxford adds ywan (the wicked). The negative DR
(their idolatrons ﬁxz‘z'm/x)los in MS O has the positive equivalent oi*an (their festivals) in
MSS V and W the negative fti DMWV[R] (#hat mistake) in MS O has the positive equiva-
lent 7173 n3[A] (that belief) in MSS V and W. This shows that some mediaeval Jewish
writers, or copyist of their texts, used neutral or positive language when writing
about Christians. Perhaps the manuscripts that exhibit a more positive attitude to-
wards Christians were produced by Christian copyists versed in Hebrew, possibly
Jews converted to Christianity, or perhaps they were produced by Jewish copyists
who were less antagonistic to Christianity. Our hypothesis would be that later copies
show more negative terminology. This aspect alone warrants a systematic and com-

parative study of all extant manuscripts of all of Abraham bar Hiyya’s Sefer ha-1bbur.

Filipowski claimed to present an edition of Sefer ba-Tbbur without errors. His infor-
mation being limited to two manuscripts, however, the edition might be inaccurate
with regard to calendaric data too. The top lines of p. 82 (SI, 1851), for example,
present an instruction on how to count the years when establishing the day of the
week on which a specific fequfa will fall in a certain year, and this is only one of three
different versions that are to be found in the twelve extant MSS. Another question-
able reading is found on p. 37 (Book II, Chapter 2): Ptolemy’s mean lunation. Gold-
stein (2003) remarks that the value which Abraham bar Hiyya attributes to Ptolemy
is not the standard value. Inspection of MSS V and W, however, reveals that these
manuscripts do show Ptolemy’s standard value 7 The existing edition thus gives a

biased understanding.

In conclusion, a critical edition of Sefer ha-Tbbur would greatly help our conception
of Abraham bar Hiyya’s times and advance our knowledge of his use of the Hebrew
language in scientific writing, and will sharpen our notion of the development of

calendaric science.

195 7 citlin (1970) claims that the term Edom for the Roman Chutch was first used in connec-
tion to intercalation of the calendar: in the so-called ‘code message’ in bSanh 12a.

106 Literally: disasters.

107 Filipowski (Abraham bar Hiyya Savasorda, 1851, p. 37): mean lunation of 29;31,50,8,9,20
days. Ptolemy’s (standard Babylonian) value: 29;31,50,8,20 days (1984, p. 179); and thus in V
and W. The notation is sexagesimal: 31 days plus 31/60 day plus 50/(60*60) day plus
8/(60*60*60) etc. (Compate the contemporary time units of minute and second, which equal
1/60 and 1/(60*60) hourt, respectively) Note that 29 days;31,50,8,20 is equivalent to 29 days

12 hours and 793 parts, the mean lunation used in determining the Hebrew calendar.
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CONCLUSIONS

We suggest that Abraham bar Hiyya may have written Sefer ha-‘1bbur to oppose the
Karaites. His position towards the Christians may have been more open than gener-

ally recorded.

Sefer ha-Tbbur does not present halakha or new scientific insights. Rather, it is apolo-

getic in character. It explicates existing practices and justifies earlier rulings.

Abraham bar Hiyya does not seem to distinguish between domains where revealed
knowledge is applicable and areas where rational and scientific understanding are

relevant.

A critical edition of the entire text of Sefer ha-1bbur will help address scientific, his-
torical and linguistic questions about Abraham bar Hiyya’s time.
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APPENDIX 1: THE EPOCHS

Given the 19-year cycle of intercalation — with twelve years of twelve months and
seven years of thirteen months — the duration of a month and the duration of the
solar year, one can compute the time of each molad and fequfa once their epochs, the
reference points to count from, have been chosen. Samuel and Rav Adda use slightly
different epochs. For both, the epochs are thought to reflect the time of creation.
Genesis 1:14-19 tells us that the creation of the sun and the moon took place on the
fourth day, Wednesday. This has been interpreted to imply that the sun was created
in its spring fequfa at the beginning of the day, nightfall or O hours. The first conjunc-
tion of the moon and the sun (the first ‘new moon’) was thought to have taken place
in Tishri, on a second day, Monday, at 5 hours 204 parts or ‘babrad’ of the preceding
year. (Note that as a result the counting of the months was began with Tishri and
the counting of the zegufor with Nisan.) Babhrad’ has been explained as follows
(Gandz et al,, 1956, p. x1): The creation of Adam took place on Friday 8AM or day
6, 14 hours and 0 parts and it coincided with the molad of Tishri; in other words, the
next day was Rosh ha-Shana of year 2. The year that had just ended — even if it
contained only six days since the creation of the world had began the previous Sun-
day — was year one and the molad of Tishri of that year one, the so-called olad tobu,
was taken as the epoch for the months. To know the day of the week and the time
of that molad, one has to count backwards 12 standard months (12 times 29 days, 12
hours and 793 parts, or 354 days, 8 hours and 876 parts) from Friday 14 hours; this
yields Monday 5 hours and 204 parts or ‘bahrad’ as the epoch for the moladot.

We now have established the times of the first zegufa of Nisan and of the first molad
of the preceding Tishri. To examine the occurrence of the #egufa of Nisan with
respect to the molad of Nisan, we first determine the molad Nisan of year 1. Molad
Nisan of year 1 is supposed to have occurred six standard months or 177 days, 4
hours and 438 parts since the molad epoch, or Wednesday at 9 hours and 642 parts.
Thus, Samuel’s computation assumes the spring zequfa of year 1 to have taken place
7 days, 9 hours and 642 parts before the molad of Nisan. In Rav Adda’s computation
the sun is also supposed to have been created in its Zegufa and the moon is assumed
to have been in its conjunction on that same day; therefore the epoch for Rav Adda’s
tequfa is Wednesday 0 hours 0 parts and this is 0 days, 9 hours and 642 parts prior to
the molad Nisan of year 1. Abraham bar Hiyya sometimes counts the years and the
cycles from Nisan of year one, with intercalations in the 3, 6t 8t 11th 14t 17t
and 19% year of the cycle (e.g,, SI, tables in IIT, 3 and 4; II1, 5, 1. 38-39); and at other
times from Tishri of year one, with the 15, 4t 7th 9th 12th 15t and 18h year inter-
calated (e.g., ST I1I, 5, 1. 39-40).
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APPENDIX 2: THE COMPUTATION OF THE TEQUFOT OCCURRENCES

The temporal relation between Rav Adda’s zegufor and their moladot differs for the 19
years of the 19-year cycle. It is, however, identical for each 19-year cycle, i.e., the
relation solely depends on the order number of the year in the 19-year cycle. We
determined the relation between the #egufa of Nisan and the molad of Nisan for each
of the 19 years in the first cycle as follows. The length of the Rav Adda year is
365 days, 5 hours, 997 parts and 48 instants, and 12 standard months total 354 days,
8 hours and 876 parts (see section 1.3.2); an excess of 10 days, 16 hours, 121 parts
and 48 instants. In year 1 the zegufa precedes the molad by 9 hours and 642 parts (see
Appendix 1). We will use positive values to indicate that the zgufa occurs later than
the molad. Thus, in year 1 the zegufa occurs -9 hours, -642 parts after the molad, and in
year 2 (10 days, 21 hours, 121 parts and 48 instants) + (-9 hours -642 parts), that is,
10 days, 11 hours, 559 parts and 48 instants. For year 3, we add to this value the
difference of the solar year length 365 days, 5 hours, 997 parts and 48 instants, and
13 times the mean lunation of 383 days, 21 hours and 589 parts since the third year

Rav Adda's tequfat Nisan

—&— tequfat Nisan

15 K A

o A

VRNV E
\ VAN VYL

\/

1 3 5 7 9 11 13 15 17 19

Days after molad Nisan

Year # in any cycle

FIGURE 1: The occurrence of the #gufor Nisan according to Rav Adda with respect to
the moladot Nisan for the 19 years of the cycle. Years counted from Nisan.
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is intercalated; this gives -8 days -4 hours -111 parts -56 instants. Note that the fequfa
is now prior to the molad: this is the result of the intercalation. Similarly, we calcu-
lated the temporal relationships for the remaining 17 years, taking into account the
intercalation in the 6, 8%, 11t 14t 17t and 19 year as in the 3 year. The results
are given in Figure 1. Note that year 20 is year 1 of the next cycle; the value com-
puted for that year was identical to that of year 1. Year 16 has the latest date for the
tequfa of Nisan: 15 days, 3 hours, 457 parts and 36 instants after the molad, or the 16t
day of Nisan.

The temporal relation between Samuel’s zegufot and their moladot was determined in
much the same way, but now the values for year 1 (-7 days, -9 hours, -942 parts) and
year 20 (-7 days, -8 hours and —157 parts) are not identical: each next cycle starts
with the Zegufa 1 hour and 485 parts later. In other words, the fequfot slowly drift
towards later dates. Figure 2 shows the zegufot for the first as well as for the 257
cycle, the cycle in which Sefer ha-T1bbur was written. For some cycles in between,

around cycle number 116, Samuel’s and Rav Adda’s fequfot are virtually identical.

Samuel's tequfat Nisan

—&—1stcycle —M—257thcycle

2 R A " A R\
15 \x AL /\A\R
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\
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VYV Y Y

1 3 5 7 9 11 13 15 17 19

Days after molad Nisan

Year # in cycle

FIGURE 2: The occurrence of the 7gufot of Nisan according to Samuel with respect to
the moladot of Nisan for the 19 years of the first and of the 257% cycle. Years counted
from Nisan.
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Similarly, we determined Rav Adda’s and Samuel’s #egufor of Tishri. Since we now
count the years (and cycles) from Tishri, the 1st, 4th, 7th, 9th, 12th, 15th, and 18th
year are intercalated. The first Tishri zegufa is two fequfa durations before the fequfa of
Nisan and its molad is 7 mean lunations before the first Nisan molad. The results are
presented in Figure 3. Year 17 shows the latest Tishri fequfa: in Rav Adda’s calcula-
tion about 20 days and a half after the molad of Tishri, or on the 22 Tishri — the
cighth day of Sukkot — at the latest. Samuel’s Zegufot of Tishri, on the other hand,
fall after the 220 of Tishri in the third, sixth, fourteenth and seventeenth year of the
257% cycle. Note that our data for Rav Adda’s fegufa of Tishti ate in full agreement
with the tables Abraham bar Hiyya presents in SI 111, 4 (where the years are counted

from Nisan, so that year 1 in the table is year 2 in Figure 3.

TequfatTishri

—&—Rav Adda -l Samuel

r

Days after molad Tishri

1 3 5 7 9 11 13 15 17 19
Year # in 257th cycle

FIGURE 3: The occurrence of the autumn zegufa according to Samuel and Rav Adda
with tespect to the molad of Tishri for the 19 years of the 257t cycle. Years counted from
Tishti.
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APPENDIX 3: THE QUOTATION IN SI BOOK III CHAPTER 5, LINE 108 FF.

Chapter 5 of Book III of Sefer ba-Tbbur contains a citation (line 108 ff.) which is
nearly the same in all MSS and which does not make sense. We compared the
possible sources: Tosefa, Palestinian Talmud and Babylonian Talmud as given on the
Bar Tlan Responsa 14*-CD (http://responsa.biu.ac.il/); and we examined the MSS
available online (at http://jnulhujiac.il/dl/talmud/). We concluded that the

quotation is from the Babylonian Talmud and we completed the text accordingly.

tSanh (Zuckermandel, 1975, and MS Berlin Staatsbibliothek Or. 1220 (159)) 2:7
X377 7191 wIIN Hw 3317 7Y 7von n9Ipn 707 10 OR ROR MWwn NR 1°72yn PR
BIR DY /7 0T WY WINA NIT NV /MIX T 7 0P WY AWw Wn W 1an
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mx3 C-wnn...ana1 1 Baminar 2 Cavpn anoi o ox X9x + [A07pn | CB 21 [oxmw 1
i 5 Yvuvnn: Buninnwonral Bamimno 4 C - [avon | CB anxy 0wy [oww
Sy AR + @R 7 C-[px 1Y pravmi[iriayn 6 Y wnnn: B pxananoon | Y CB - [wna

BrammnalY



kine@sittig.nl

REFERENCES

Abraham bar Hayya. (1969). The meditation of the sad sounl (G. Wigoder, Trans.). Lon-
don: Routledge & Kegan Paul.

Abraham bar Hiyya Savasorda. (1851). Sefer ha-1bbur: hu sefer ha-rishon be-hokbmat ha-
%bbur (Herschell Filipowski ed.). London.

Abraham bar Hiyya Savasorda. (1860). Sefer Higayon ha-nefesh o Sefer ha-musar (Solo-
mon Judah Leib Rapoport, E. Freimann ed.). Leipzig.

Abraham Ibn Ezra. (1874). Sefer ha-1bbur. Lyck: M'kitse Nirdamim (L. Silbermann).

Al-Biruni. (1879). The Chronology of Ancient Nations. (C. E. Sachau, Trans.). London:
W. H. Allen & Co.

Allony, N., & Loewinger, D. S. (1968). Reshimat tatsiume kitve-ha-yad ha-Tvriyim ba-
Makhon. Helek 3: kitve-ha-yad shebesifriyat ha-vatikan. (List of photocopies in the in-
stitute, Part I1I, Hebrew manuscripts in the 1 atican). Jerusalem: Rubin Mass.

Ankorti, Z. (1956). Some Aspects of Karaite-Rabbanite Relations in Byzantium on
the Eve of the First Crusade: Part I1. Proceedings of the American Academy for
Jewish Research, 25, 157-176.

Ashkenazi, B. (1849). Se¢fer Divre pakhamim: Ve-bu qibbuts kolel ahad asar sefarim yesha-
nim. Metz.

Assemanus, J. S., & Assemanus, S. E. (1756). Bibliothecw Apostolice Vaticane codicum
manuscriptorum catalogus, in tres partes distributus, in quarnm prima orientales, in al-
tera Graci, in tertia Lating, Italici aliornmqne Europaornm idiomatum codices Stepha-
nus Evodins Assemanus ... et Joseph Simonius Assemanus ... recensnerunt digesserunt
animadversionibusque illustrarunt. (NVol. 1). Rome.

Astren, F. (2004). Karaite Judaism and Historical Understanding: University of South
Carolina Press.

Baer, Y. (1966). A History of the Jews in Christian Spain (L. Schoffman, Trans. Vol. 1).
Philadelphia: Jewish Publication Society of America.

Baron, S. W. (1958). A Social and Religions History of the Jews. Vol V1II. High Middle
Ages, 500 - 1200. Philosophy and science (Vol. 8). New York: Columbia Univer-
sity Press.

Beit-Arié, M., May, R. A., & Neubauer, A. (1994). Catalogue of the Hebrew manuscripts in
the Bodleian Library. Supplement of addenda and corrigenda to vol. I (A. Neubaner's
catalogne). Oxford, New York: Clarendon Press, Oxford University Press.

Bodleian Library, Neubauer, A., & Cowley, A. E. Catalogue of the Hebrew manuscripts in
the Bodleian Library. Oxford: Clarendon Press.



kine@sittig.nl
68 ON WHICH TEQUFA

Chaytor, H. J. (1933). A History of Aragon and Catalonia. With eight maps. London:
Methuen & Co.

Cohen, G. D. (1967). The book of tradition (Sefer Ha-Qabbalah) by Abrabam ibn Dand.
Philadelphia.

Crown, A. D. (1989). The Samaritans. Tibingen: Mohr.

Efros, 1. (1926). Studies in Pre-Tibbonian Philosophical Terminology: 1. Abraham
bar Hiyya, the Prince. The Jewish Quarterly Review, 17, 129-164.

Efros, 1. (1927). Studies in Pre-Tibbonian Philosophical Terminology: II. Abraham
bar Hiyya, the Prince. The Jewish Quarterly Review, 17, 323-368.

Efros, 1. (1929). More about Abraham bar Hiyya's Philosophical Terminology. The
Jewish Quarterly Review, 20, 113-138.

Flavius Josephus. (1998). Josephus. Jewish antiquities: Books XI17-XT” (R. Marcus & A. P.
Wikgren, Trans.). Cambridge, MA; London: Harvard University Press.

Freudenthal, G. (2005). Science in the medieval Hebrew and Arabic traditions. Aldershot:
Ashgate Vatiorum.

Gamli’el, H. (1997). Leshono shel R. Abraham bar Hiyya. Leshonenn, 60, 277-295.

Gandz, S., Obermann, J., & Neugebauer, O. (1956). The code of Maimonides, Book 3
Treatise 8. Sanctification of the New Moon. [S.1.]: Yale Univ.

Glick, T. E. (1979). Islamic and Christian Spain in the early Middle Ages. Princeton; Guild-
ford: Princeton University Press.

Goldstein, B. R. (2003). Ancient and medieval values for the mean synodic month.
Journal for the bistory of astronomy, 34, 65—74.

Isaac ben Joseph ha-Yisre’eli. (1776). Yesod ‘Olam. Betlin: s.n.

Judah ha-Levi. Sefer ha-Kugari (Judah ben Saul Ibn Tibbon, Trans. Tsifroni, A. ed.).
Tel Aviv: Mahbarot le-sifrut be-siyua Mosad ha-Rav Kuk.

Kasher, M. M. (1945/6). Humash tora shelema (Nol. 11). New York: Shulesinger.

Klein, S. (1912). The Estates of R. Judah Ha-Nasi and the Jewish Communities in
the Trans-Jordanic Region. Jewish Quarterly Review, 2(4), 545-556.

Lasker, A. A., & Lasker, D. J. (1984). The Jewish Prayer for Rain in the Post-
Talmudic Diaspora. AJS Revien, 9, 141-174.

Levy, R. (1942). The Authorship of a Latin Treatise on the Astrolabe. Speculum, 17,
566-569.

Loewinger, Y. (1986). A/ ha-sheminit (T'he eighth year of the lunar cycle. An analytical inves-
tigation). Tel Aviv: Loewinger.

Luzzatto, M., & Kaplan, A. (1997). The way of God. Derech HaShem. Jerusalem, New
York: Feldheim Publishers.

Margoliouth, G. (1899). Catalogne of the Hebrew and Samaritan Manuscripts in the British
Musenm. Vol. I [With a preface by R. K. Donglas.]. London.

Neugebauer, O. (19306). Jahreszeiten und Tageslangen in der babylonischen Astro-
nomie. Osiris, 2, 517-550.



kine@sittig.nl
REFERENCES 69

Poznanski, S. (1898). The Anti-Karaite Writings of Saadiah Gaon. The Jewish Quarterly
Revien, 10, 238-276.

Ptolemy, C. (1984). Almagest (G. ]. Toomer, Trans.): New York: Springer-Verlag.

Rubio, M. (2000). The first Hebrew Encyclopedia of Science: Abraham bar Hiyya's
Yesodei ha-Tevunah u-Migdal ha-Emunah. In S. Harvey (Ed.), The Medieval

Hebrew Encyclopedias of Science and Philosophy: Proceedings of the Bar-llan Univer-
sity Conference (pp. 140-153). Dordrecht: Kluwer Academic Publishers.

Sarfatt, G. B. (1968). Munpe ba-matematikah ba-sifrut ha-mada'it ha-Gvrit shel yeme ha-
benayim. Yerushalayim: hotsa’at sefarim ‘a.sh. Y. L. Magnes ha-Universitah
ha-Tvrit.

Sela, S. (2001). The Fuzzy Botders between Astronomy and Astrology in the
Thought and Work of Three Twelfth-Century Jewish Intellectuals. Akph:
Historical Studies in Science and Judaism, 1, 59-100.

Sela, S. (2002). Abraham ibn Ezra’s scientific corpus. Basic constituents and general
characterization. Arabic Sciences and Philosophy, 11, 91-149.

Sela, S. (2003). Abraham 1bn Ezra and the rise of medieval Hebrew science. Leiden; Boston,
MA: Brill.

Sela, S. (2006). Abraham bar Hiyya’s Astrological Work and Thought. Jewish Studies
Quarterly, 13,128-158.

Sirat, C. (1985). A history of Jewish philosophy in the Middle Ages. Cambridge: Cambridge
University Press.

Steinschneider, M., & Malter, H. (1925). Gesammelte Schriften von Moritz Steinschneider
(Vol. I: Gelehrten-Geschichte). Betlin: Poppelauer.

Stern, S. (1996). Fictitious Calendars: Early Rabbinic Notions of Time, Astronomy,
and Reality. The Jewish Quarterly Review, 87, 103-129.

Stern, S. (2001). Calendar and community: a history of the Jewish calendar, second century
BCE-tenth century CE. Oxford [England]; New York: Oxford University
Press.

Stitskin, L. D. (1960). Judaisn as a philosophy, the philosophy of Abrabam bar Hiyya, 1065-
7143. Brooklyn: Published for Bernard Revel Graduate School, Yeshiva
University by Bloch Pub. Co.

Tal, S. (1987). Siddur Rinat Yisra'el (Nusah "Ashkenag) Livne puts la-arets. Jerusalem.

The Academy of the Hebrew Language. (2000). Kelale ha-ta‘atiq mi-ketay ‘Gvri likbtay
latini.

Zeitlin, S. (1970). The Origin of the Term Edom for Rome and the Roman Church.
The Jewish Quarterly Review, 60, 262-263.

Zotenberg, H. (18606). Catalognes des manuscrits hébrenx et samaritains de la Bibliothéque
impériale. Paris: Imprimerie impériale.



kine@sittig.nl








