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COMMENTS

J. Jean Ajdler, Reaction to Ariel Cohen’s Article, “How Maimonides Chose His
Epoch. Clarifications Regarding the Astronomical Calculations in the Sanctification
of the New Moon.” B.D.D. 26, pp. 69-80 and English Abstract on p. 72.

In this reaction we will restrict ourselves to Maimonides’ astronomical calculations
stricto sensu, to the exclusion of paragraph 4 related to curiosities of the Jewish
calendar, unrelated to the main topic of the article.

1.

Cohen’s statement that the astronomical chapters of Hilkhot Kiddush ha-Hodesh
were also intended for Muslim and Samaritan scholars is not likely at all. Hilkhot
Kiddush ha-Hodesh is an integral part of the Hibbur, Maimonides’ only work written
in Hebrew. This particularity was not unconsidered or thoughtless; Maimonides
was well conscious of the importance of this work for Judaism, indeed he hoped
that it would be accepted as the work summarizing the whole oral law and would
follow directly the Torah; hence its name Mishneh Torah. Even the astronomical
part of it was certainly intended for Jewish scholars and certainly not for non-
Jews. As he explains in 19:16, the last paragraph of Hilkhot Kiddush ha-Hodesh,
he wanted to expound all the aspects of the law including the calculations of the
visibility of the new moon. So the [Jewish] students [of the law] would not miss
this particular branch and would not need to ramble about in other books. The aim
of the inclusion of these calculations in his great treatise of the law is thus clearly
pointed out. The book and its astronomical chapters represent a summary of the
oral law and are aimed at Jewish scholars. How could gentile scholars have access
to it?

It is the result of pure chance that the new moon of Nissan of the year 1178,
when he wrote the last chapters, was also the end of the fast of Ramadan. Cohen’s
statement is not substantiated by any other element than this coincidence of the
epoch with the beginning of the Eid-el-Fitr.

2.

Cohen’s statement that Maimonides noted that he knew the work of al-Battani is
incorrect. The name of al-Battani is not mentioned in the works of Maimonides, by
contrast with Ptolemy and his Almagest. Maimonides mentioned also the Sevilian
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astronomer ibn Aflah and the astronomer Abu Bekr ibn Alzaig (Guide 11:9). R.
Obadia ben David (14" century) was the first to point out Maimonides’ dependence
on al-Battani.!

3. The mean conjunction of Nissan 4938 according to Maimonides
Cohen is unfortunately unclear, imprecise and unsubstantiated. In his paper he
does not indicate the moment of the epoch. He speaks? about Maimonides” mean
conjunction which happened at 8h 18m 42s Jewish time preceding the molad by
1h 17m without specifying what he is speaking about. In fact if we add these two
times, transformed in Jewish time, we get 8h 336.60 hal + 1h 306 hal = 9h 642.60
hal which must correspond to the molad of Nissan 1 AMI, Nissan of the first year
of the era of Beharad: 2 —5—-204°+2 -4 -438*=4-9-6427°

Apparently the meaning of Cohen’s statement is that at the time of Nissan AMI,
the molad was 4 — 9 — 642, but Maimonides’ mean conjunction was lh 306 hal
before, at 4 — 8 — 336.

Where did Cohen find the figure 1h 306 hal for this difference?

Apparently he found it in the following way:

The epoch
Cohen doesn’t give any information about Maimonides’ epoch in his article. On
his website 1 found that the epoch is JD 2151403.152083. It corresponds to
Wednesday 22 March 1178, 3h 39m p.m. GMT. It corresponds exactly to 6 h p.m.
JMT.¢

Note already that the use of local mean time is anachronistic as the notion of
modern mean time, as we understand it today, was introduced only in 1672 when
Flamsteed, the Astronomer Royal, wrote his famous dissertation on the equation
of time.

The astronomical mean conjunction
According to Maimonides’ data we have:
Mean movement of the sun per day: 0°; 59' 08.33" = 0.985647222°/d

1 See Hilkhot Kiddush ha-Hodesh 12:1.

2 p. 72 bottom line.

3 The epoch of Beharad.

4 The residue of 6 months.

5 The molad of Nissan of the first year of the era AMI.

6 Jerusalem Mean Time.
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Mean movement of the moon per day: 13° 10' 35.03" = 13.17639722°/d
Relative movement: 12.19075°d

Jewish month: 29 — 12 — 793 = 29.530594136 d

Astronomical mean month: 360 / 12.19075 =29.530586715d

Jewish month — Astronomical mean month = 7.42 10~ d. This result is dubious
because the angular velocities of sun and moon were calculated from the values
given by Maimonides for 10,000 days. These values probably do not reflect the
true values of al-Battani.

At the epoch:

Mean sun: 7.0589°

Mean moon: 31.2453°

Mean Elongation: 24.1864°

The mean conjunction occurred 24.1864 / 12.19075 = 1.9839960625 d before the
epoch i.e. (2d — 414.82 hal) before the epoch. If the epoch was 5 — 0 — 0, then the
mean conjunction was 3 — 0 — 414.82.

Now the molad of Nissan 4938 was 3 — 1 —721. It followed the mean conjunction
by (3—1-721)—(3-0-415)=1h 306 hal.

It is even likely that Cohen found all these elements at the bottom of p. 328 of Otto
Neugebauer’s paper: “The Astronomy of Maimonides,” HUCA, Cincinnati, 1949.

On his website Cohen writes that this difference is equal to the difference between
Ptolemy’s data in the Almagest and the molad + 33 m.
The molad is in fact the mean conjunction of the Almagest + 850 hal.® This difference
includes 22m = 396 hal for the difference of longitude of 5.5° between Jerusalem
and Alexandria. The remaining difference of 850 — 396 = 454 hal = 25.2 m would
correspond to an additional difference introduced, according to Borenstein, in order
to round off the molad to 6 — 14 — 0 Veyad for Tishri 1 AM2° or 2 AM1.1

Thus 1h 306 hal — 850 hal = 536 hal =29.78 m ~ 30m. I ignore the origin of the
figure 33m; it must be a mistake. Now in the present paper Cohen writes that the
difference of 1h 306 hal between the molad and Maimonides’ mean conjunction is
33m greater than the difference existing between Ptolemy’s data in the Almagest,
adapted to Jerusalem and the molad. This statement is incorrect because the
difference between the data of the Almagest adapted to Jerusalem and the molad is

7  However, Cohen does not refer to this paper.

8 In BDD 26, p. 66, an unfortunate misprint happened: The molad is equal to the data of
Ptolemy + 850 hal and not —.
The molad of Tishri of the first year of the era AM2 (Veyad).

10 The molad of Tishri of the second year of the era AM1 (Beharad).
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not more 850 hal but 850 — 396 =454 hal and adding 33m + 1 hal to it we get 1049
hal < 1h 306 hal.

Now it appears that these calculations are blemished by different mistakes.

Furthermore Prof. Cohen seems unaware of the different improvements that were
recently reached in the understanding of Maimonides. These achievements were
expounded in the article “The Equation of Time in Ancient Jewish Astronomy.”"!
These main achievements are the following:

11

12
13

96

The ancients did not calibrate their mean time i.e. the time of their tables, as we
do.

Mean Time of al-Battani + 16.44m = modern mean time.

Mean Time of Almagest + 17.57m = modern mean time.

Maimonides and the ancients probably did not differentiate between Almagest
Mean Time and al-Battani Mean Time.

The molad is in all likelihood estimated in the mean time of the Almagest as it
is certainly derived from it.

It makes no sense and it would be anachronistic to fix Maimonides’ epoch at 6
p.m. Jerusalem Mean Time (Neugebauer before he studied the problem of the
equation of time, Ariel Cohen), at 6h 20m p.m. Jerusalem Mean Time (Hanover,
Wiesenberg, Ajdler (1996)) as the modern mean time, introduced by Flamsteed
in about 1672, was a concept unknown to Maimonides.

Maimonides’ epoch corresponds to the beginning of the night, 20m after apparent
sunset i.e. after the apparent (taking into account the refraction)'? disappearing
of the upper limb of the sun on the evening of Wednesday 22 March 1178. It
was 6h 34m true time, 6h 22m al-Battani Jerusalem Mean Time and 6h 38.5m
Jerusalem modern mean time. In this way the epoch is the exact moment of
vision and therefore it makes sense that the addition or the subtraction of an
integer number of days'? leads us each time to a moment of vision. It appears
also that even if Maimonides never spoke about the equation of time and
neglected it in his visibility calculations, he mastered this concept and took it
into consideration when he fixed his epoch and the corresponding radices from
al-Battani’s tables.

BDD 16, pp. 5-56. Although it is my paper, I want to thank Ya’akov Loewinger for these
improvements. Indeed we groped together in the dark, trying to understand al-Battani; we
each corrected the other’s mistakes and we would probably not have reached the results
independently.

See BDD 16, p. 24, note 71, where I give a justification to this assertion

With a correction taking into account the inequality of the length of the days in function of
the longitude of the sun.

B.D.D. 27, March 2013
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We can now go back to the preceding calculations and correct them. All the
calculations will be performed in al-Battani Jerusalem Mean Time and we will
accept the approximation that the molad is also given in the same time. The epoch
was thus at 6h 22m p.m. aBJMT.

The epoch was 5 —0—396; we subtract (2d —414.82 hal) and we get 3 — 0 — 811 for
the mean conjunction.

The molad preceded the mean conjunction by (3 —1—-721)—- (3 -0-811) =990
hal =55 m.

Now we must examine the truth of Cohen’s statement at the top of page 73
according to which the length of the mean solar year and the mean synodical month
are constant; therefore according to Cohen, the span of time between Maimonides’
mean conjunction and the molad is a constant, whether in 2011, in 1178 or at
Beharad in -3760.

This statement can be demonstrated elegantly by the examination of the
conjunction table of al-Battani.'*

We note in this table:

990y 22d 6'23"

1490y 21d 10" 41"

Thus in 500 Egyptian years the conjunction shifts with 55' 42" corresponding to a
fraction of one day of 0.928333333333 d.

Thus 182500 d — 0.928333333 d = 6180 lunations

al-Battani lunation is 29.5305941209 d

Jewish lunationis  29.530594135804 d

A = 1.49 10"8d. The difference accumulated during 61069 months' is only 1.31
minutes. It is insignificant.

In fact, I note also that in the sygyzy table of the Almagest,'® we have the same
shift 55' 42" in 500 Egyptian years. There is thus no difference between the bases
of both tables and therefore the distance between the conjunctions given by both
tables must remain constant.

The statement of Professor Cohen is thus correct.!”

14 Nallino, vol 2, p. 23.

15 From Beharad until the the molad of Nissan 4938.

16 Almagest, Toomer VI: 2, pp. 278-280.

17 But the reason invoked is unclear. The only reason is that the length of the synodical lunation
is fundamentally the same in both tables, in that of Ptolemy and that of al-Battani.
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4. Finally, Professor Cohen examines on p. 73 the problem of the tekufah

The mean longitude of the sun at the epoch is 7.0589°, the angular velocity of the
sun is 0.985647222°/d so that the mean tekufah was 7.1617 d before the epoch,
thus on March 15, at 14h 29m Jerusalem al-Battani Mean Time.

The tekufah of Samuel (chap. 9) was on Sunday March 26 1178 at Oh al-Battani
Jerusalem Mean Time.'® The tekufah of R. Adda (chap. 10) was on Friday March
17 1178 at 7h 28m al-Battani Jerusalem Mean Time."

The important differences are the result of the accumulated differences of the
length of the tropical year. Cohen’s remark that the fekufah given in chap. 10, thus
that of R. Adda, corresponds to a longitude of 19° east to Jerusalem is
incomprehensible. It could only justify a difference of 1h 16m; we have here a
difference of about 1.75 days.

5. Summary table

The following table clarifies the subject and the methodology explained in more
detail, in BDD 16, but without a summary table.

From Maimonides’ radices, we find that the mean elongation at the epoch was
24° 11' 06".

The angular velocity of the elongation is 12.1907469366°h.

The mean conjunction occurred 2d — 23 m before the epoch.

From al-Battani book 2, pp. 84-86, we deduce the moment of the mean conjunction.
Hence the time of the epoch.

At the moment of the epoch, the true solar longitude was 9°; 00" 17".

The geometrical sunset is at 6h 09m true time and the apparent sunset is at 6h 14m
true time.

The aequatio nychtemeron (equation of the days) is 2% 57" or 11.8m, subtractive from
true time to mean time. The modern equation of time is + 4.5m with T =Tm — E.

Ar-Ragqah Jerusalem

aBaRMT> | aBIMT?" | True Time | IMT~
Molad Monday March 20, 1178 7h 40m
Mean Conjunction 7h 12m 6h 45m
Epoch Wednesday March 22, 1178 6h 49m 6h 22m 6h 34m 6h 38.5m
Geometrical sunset 6h 09m
Apparent sunset 6h 14m

18 Assimilating again Almagest mean time and al-Battani mean time.
19 Assimilating again Almagest mean time and al-Battani mean time.
20 al-Battani ar-Raqgah Mean Time.

21 Al-Battani Jerusalem Mean Time.

22 Modern Jerusalem Mean Time = GMT + 2h 21m.
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Comments on Ariel Cohen’s Article

Maimonides’ epoch in Hilkhot Kiddush ha-Hodesh
J. Jean Ajdler: A reaction to Professor Cohen’s answer (Hebrew section, pp. 155-
161).

I am afraid that Professor Cohen misses the point.

3. Iproved by the comparison of Maimonides’ radices and the table of al-Battani’s
mean conjunctions that Maimonides’ epoch was 6h 49m p.m. aBaRMT, al-Battani
ar-Raqqah mean time. It corresponds to 6h 22m aBJMT or 6h 34m Jerusalem True
Time. On this day the geometrical sunset was at 6h 09m True Time and apparent
sunset 6h 14m True Time.

Maimonides accepts rough approximations in the visibility calculations and in
the calculation of the coordinates of the sun and moon at the moment of the visibility.
But the calculation of the epoch and the radices was made with the greatest precision,
including the taking into account of the equation of the days or aequatio nychtemeron
i.e. the equation of time of the ancients.

The epoch is defined in HKH' 11:16 and HKH 12:2 as being the beginning of
the night but in HKH 14:6 he defines the moment of vision as being about 20m
after sunset. This is also his definition of the halakhic beginning of the night in
Hilkhot Terumot 7:2. From the end of chap. 12 we can deduce that the epoch is a
moment of vision.

3b. All the calculations of Cohen are useless and incorrect. The difference between
the molad and Maimonides’ conjunction is 55m. Of course if the epoch is put by
Cohen at 6 p.m. instead of 6h 22m the difference is indeed 1h 17m. But the difference
between the molad and Ptolemy’s conjunction is 850 hal = 47.22m and not 44m
(see Slonimsky, Bornstein and Jaffe).

3d. See 3 above. From the table of Ptolemy’s conjunction we know that the mean
conjunction was at 7h 12m aBaRMT or 6h 45m aBJMT. We know further that the
epoch was 6h 49m p.m. aBaRMT or 6h 22m aBJMT. See Neugebauer p. 343 if he
inspires more confidence. By the way, it is here that Neugebauer made his mistake:
he placed the epoch 6h 50m (it was at this moment that the coincidence between
Maimonides’ radices and al-Battani’s coordinates was optimal) after mean noon in
ar-Raqqah or 6h 22m aBJMT = 6h 38.5m JMT and 6h34m True Time; but he wrote
on p. 342 that the epoch was at Oh (Jewish Time).

1 HKH = Hilkhot Kiddush ha-Hodesh.
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J. Jean Ajdler

As the geometrical sunset was at 6h 09m True Time and the apparent sunset
was at 6h 14m True Time I concluded that the epoch was 20m after apparent sunset.
We must conclude that Maimonides calculated his epoch and radices with the highest
precision like a professional astronomer. However, in his simplified algorithm he
accepted rough approximations. He also neglected the fact that the epoch is at 6h
22m aBJMT instead of 6h in the calculation of the inequalities of the length of the
days.

5. Cohen writes that HKH 10 refers to the situation at the time of Beharad and not
in 1178.

This is a new invention. Maimonides writes clearly in HKH 10:7 that he refers
to his time. There is never reference to the time of creation; that is sheer invention.
Here is an additional proof:
10°1 NDIPN 1°AN WIN2 01 122 YTOAXINGR A0 295 WTInn TR Mo 07any
073w 1191 9T 1w S 10°1 Y2 03’ A1°R21 7700 ¥I12Wn °1°n 01 A1KR2 1onn yIn 1w Sv
0°3172 0% AYaW 017 0190 DY 7°0101 01 WY IR NIW 5o% nPNY IR 72992y 22N
Y737 OX 7071 W WRIN IMING 2nnn orwbwn minp IRwIm owhw owhw 73 7w 19R
1% YW TV Pt DY 0o AwSW IR 000 23w IR 01 70T XD OXY 2vIn ADpPNn arh
IR P2AWAR YW PSY 21w IR W WRIN NIRY SUND NI2IYH 73w 100 oX) ,DIPNN

ADIPNR 7PN WIRG 112 01n

The addition of 7 days is only correct in the days of Maimonides! (see Y. Loewinger,
Al ha-Sheminit, Tel Aviv 5746, pp. 104-109).
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ENGLISH ABSTRACTS

THE IDENTITY OF TEKHELET (BIBLICAL BLUE DYE): NEW FINDINGS
Roy Emanuel Hoffman

The secret of the tekhelet (biblical blue) dye was lost long ago. Attempts to
rediscover it have led to mistakes in the past, so that religious authorities are very
wary of accepting its reintroduction. In this work, new findings are reported that
resolve the remaining major objection, i.e. that the dying process had not been
reliably reproduced without resorting to modern chemicals, unknown in ancient
times. A description is given of the dying process using chemicals used in ancient
times, and comparisons are made with similar dying techniques. The resulting
color is analyzed, and compared with ancient writings and archaeological artifacts.
We discuss the ramifications for religious law pertaining to the new findings reported
here.

IDENTIFYING THE BIBLICAL ARNEVETH WITH THE MUSK-DEER
AND THE SHAFAN WITH THE MOUSE-DEER: A HYPOTHESIS

Zvi Weinberger

The Torah identifies three animals that chew the cud but do not have split hooves:
the camel, the arneveth and the shafan (Leviticus 11:4, 5, 6; Deuteronomy 12:7).
Accepted translations of the Torah identify the arneveth with the hare and the
shafan with the hyrax. However, neither hare nor hyrax chew cud in the ordinary
sense. We propose that the biblical arneveth and shafan are not the animals known
from contemporary parlance and common to modern Israel, but are rather animals
not found in the Middle East.

We suggest that the arneveth corresponds to the musk-deer (Family Moschidae),
native to Central Asia, and the shafan to the mouse-deer (Family Tragulidae), two
genera of which are common to Southeast and South-Central Asia and a third to
Central and West Africa. These animals are ruminants, and their feet have well-
developed digits culminating in small individual hooves at the extreme of each
digit, and not single split hooves on each foot.
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The shape of a musk-deer resembles a large hare, and so does its running pattern.
For these reasons, we associate the arneveth with the musk-deer. The mouse-deer,
genus fragulus, finds shelter in rock crevices during the day — as attributed to the
shafan in Psalms 104:18. For this reason, we associate the shafan with the mouse-
deer.

However, our proposal has its own difficulties. If the musk-deer and mouse-
deer were common in ancient biblical Israel, and have since become extinct, why
have their skeletal remains not been discovered? Both families have an uncommon
distinctive feature, large upper canine teeth. Climatic considerations also cast doubt
on the existence of these families in ancient Israel. If the shafan was not common
in Israel, why would David and Solomon have referred to the shafan in their verses
if the mouse-deer had not been familiar to their audience in Israel? In spite of these
difficulties, we advance our proposal that conforms to a straightforward
interpretation of the Torah’s description.

SHAVING THE HEAD AS PART OF THE MOURNING RITES OF
THE BETA YISRAEL

Yossi Ziv

In the Beta Yisrael community (the Ethiopian Jews), it was customary for the
relatives of the departed to shave their heads during the days of mourning. This
custom is contrary to the explicit prohibition, written in the Torah and accepted as
Jewish Law (Halakhah) in the rabbinical literature, of not removing one’s hair as
part of the mourning process. Nonetheless, a thorough reading of the sources reveals
that there is considerable literary and archeological evidence that cutting the hair,
in the context of mourning, was practiced by Jews and gentiles alike. Moreover, in
many books of the Bible, as a minority opinion in the literature of the 7ana im, and
as written by the commentators on the Bible who wrote in the Middle Ages, one
finds explicit references to the custom of head-shaving as something well-known,
permitted, and accepted.

It may be assumed that the Jewish People observed two opposing customs. The
precise plucking of every hair on the mourner’s head was a permitted and acceptable
custom. The tearing out of hair from the scalp to the point of bleeding, in a frenzy
of sorrow, is the custom prohibited by the Torah. When a person is beside himself
with grief, the precise, careful plucking of hair can get out of control and become
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an uncontrolled ripping of hair, scalp, and blood; the act proscribed by the Torah.
For this reason, the rabbis put an end to this custom of plucking out the mourner’s
hair, and determined that the removal of the mourner’s hair be prohibited in every
way.

However, at the same time, Beta Yisrael had already been cut off from the main
body of the Jewish people. They continued, therefore, to follow their ancient
tradition: the careful removal of every hair on the mourner’s head. In summary, we
learn that acquainting ourselves with the customs of Beta Yisrael gives us new
ways of understanding the development of Jewish Halakhah.

213-ROW TABLE — A NEW TOOL TO DETERMINE
TYPE PERCENTAGES IN THE HEBREW CALENDAR

Eran Raviv

This paper is a continuation of an article that appeared in B.D.D. 22 entitled “Tablets
and Tablet Shards — On Molad and their Characteristics.” In the previous paper, we
presented a new understanding related to the possibility of the molad of Tishre
occurring in each of the hakalim of the week, which differs from the previous
assumption.

As an addendum to the paper, we are presenting a new 213-row table, which
can be used to create a siman for each type of year similar to that in the “61-row
table.” The new table adds an additional letter that indicates the type of dechiya.

The importance of this table is that it can be used as a precise and very accurate
tool to calculate the prevalence and type of each dechiya.

We will analyze the table; explain the source of the number 213, and present
additional implications of this new table.
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CLASSIFICATION OF TEXTUAL WITNESSES OF THE
BABYLONIAN TALMUD — NEW STATISTICAL ASPECTS

Alex J. Tal

Research on the textual variants of a classical text aspires to find genealogical
relationships between extant witnesses and represent them in a stemmatic tree.
Because of the great complexity of its creation and transmission history, it seems
that this is not a realistic aim with regard to Talmudic literature. A more realistic
aim is the exposure of mutual relationships between the textual witnesses and the
discovery of different families of textual traditions.

This study is based on the textual variants of tractate Beitza from the Babylonian
Talmud. Seven complete medieval manuscripts are extant for this tractate, and an
equal number of partial ones that include more than ten percent of the complete
text. Based on more than 850 variants, and aided by dedicated software, a distance
matrix was constructed. A two-dimensional distance map was produced from this
matrix by the MDS program PROXSCAL.

Analysis of this map led to the identification of a geographical axis, whose
extremes represent the medieval Ashkenazi (German and French) and the Eastern
textual traditions. Manuscripts with Spanish characterization are located between
these two extremes. Parallel lines (simplex) were used to divide this map. In addition,
it was found that a circumplex division is possible, and that the more complex —
and therefore more original — manuscripts occupy the centers of the unconcentric
circles. Thus, two facets were found — geographical and degree of complexity.
Utilizing these new methods in the field of Talmudic philology is exceptionally
challenging, in the way that it leads to new insights into the history of the textual
traditions of the Babylonian Talmud.
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PREVENTING MODERN NUISANCES — CRITERIA AND STANDARDS
Shlomo E. Glicksberg

Detailed laws regarding nuisances and how they should be prevented are included
in the Mishnah. Throughout the generations, our scholars and decisors often dealt
with changes to those nuisances, and with nuisances that for various reasons did
not appear in the original collection. This article will investigate the different
methodologies used in the past for making halakhic decisions regarding nuisances
as new situations arose. These methodologies may lead the way today when
approaching modern ecological hazards such as pollution and global warming.

COMPUTATIONAL TOOLS FOR IDENTIFYING THE MOST
ACCURATE TENACHIC (OLD TESTAMENT) VERSION

Joseph Klein

Which versions of the Old Testament now in existence are most similar to the
original? At what period did scholars arrange the internal division of the Pentateuch
into five books, and the rest of the Old Testament into two sections? Without the
original form, the textual differences between early versions have given rise to
confusion. Today, attempts to find the correct form of the text are based on an
examination of the early texts and the Massorah. The version based on the Aleppo
Codex (Keter Aram Zova) and the Massorah is considered to be the most accurate.
The present work discusses an independent computational method for determination
of the period(s) in which the Tenach was divided into sections, books, and verses.
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