THE RECEPTIVITY OF JEWISH THOUGHT TO THE
NEW ASTRONOMY OF THE SIXTEENTH AND SEVENTEENTH
CENTURIES: THECASEOF ABRAHAMb. HANANIAH YAGEL*

PDAVID B. RUDERMAN

To readers of the Bible living at the opening of the seventeenth century,
Isaiah’s words, “‘for behold, I create new heavens and a new earth,”” were sure
to evoke a sensation of wonder and exhilaration. For in no other age thanin
this blessed one had God revealed more of his marvelous secrets regarding
heaven and earth. New lands, new peoples, new cultures, and new stars
testitfied anew to the vastness and multifariousness of the divine creation. Yet
at the same time the dramatic discoveries seemed to puncture the absolute
certainty that “‘there is nothing new under the sun.” To the sensitive
observer, such revelations must have undermined the comforting security he
previously held in nature’s constancy and predictability. To reconcile novelty
withcontinuity, toaccommodate the new with the familiar and understandable
experience of the past constituted a fundamental philosophical and theologi-
cal problem of the age.’

* In honor of the late Moses David Cassuto who wrote the important entry on Abraham b.
Hananiah Yagel, Encyclopaedia Judaica, 7, Berlin 1931, pp. 70-71.

1 Isaiah 65.17.

2 Ecclesiastes [:9.

3 See lor example: 1. B. Cohen, La découverte du nouveau monde et la transtormation de
I'idée de la nature, La science au seizieme siécle, Paris 1960, pp. 189-210. D.F. Lach, Asia
in the Making of Europe. 1-2 (in 5), Chicago 1965-77 to date, R.S. Westfall, Science and
Religion in Seventeenth Century England, Ann Arbor 1973.
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For Jews who witnessed the momentous changes affecting their physical
and cultural landscape, the challenges of the newly expanding universe were
just as compelling to them as to anyone else. Like Christians, they had allied
their own theology too long with so wrong a theory of the origin and structure
of the universe; like Christians, they now were forced to reread and rethink
their consecrated affirmations in the light of contradictory empirical evi-
dence;and like Christians, they undoubtedly required ingenious hermeneuti-
cal devices to adjust their traditional responses to the newly accumulating
information regarding unexplored lands and skies. And with the ascendancy
of Copernicus’ heliocentric theory, they also faced a revolutionary thesis for
which they hardly had time to prepare.

While the receptivity of general European thought to the scientific revolu-
tion of the late sixteenth and seventeenth centuries had been studied systemat-
ically and comprehensively,* no similar investigation has yet been undertaken
with respect to Jewish thought.* Such an inquiry into Jewish sources would be
important both in assessing the awareness of Jews to the literature and
technology of the new discoveries and in evaluating the ability of Jewish
traditional culture to assimilate new and contradictory data and assumptions
about the physical world. Furthermore, such an examination would offer a
comparative perspective in which to view the Christian community’s adapta-
tion to scientific novelty and change. The only well-researched Jewish figures
to have displayed considerable familiarity with the new astronomy were

4 This 1s not the place to cite numerous bibliographical references, but see generally: T.S.
Kuhn, The Copernican Revolution, Planetary Astronomy in the Development of Western
Thought, Cambridge, Mass. 1957 1dem, The Structure of Scientific Revolurions, Chicago
1962, A. Koyre. From the Closed World 1o the Infinite Universe, Balumore 1957; K.
Scholder, Ursprunge und Probleme der Bibelkritik in 17 Jahrhundert, Munich 1966; West-
tall, Science and Religion (above n. 3): A. Funkenstein, apud R.S. Westman (ed.), The
Dialectical Preparation for Scientific Revolutions, The Copernican Achievement, Berke-
fey-Los Angeles-London 1975, pp. 165-203, A.R. Hall, The Scientific Revolution
1500-1800, London 1954; E.A. Burtt, The Metaphysical Foundations of Modern Physical
Sctence (rev.ed. ), London 1932 B. Willey, The Seventeenth Century Background, London
1934

5 The one excepuion is: A. Neher, Copernicus in the Hebraic Literature trom the Sixteenth
to the Eighteenth Century, Journal of the Fistory of ldeas 38 (1977), pp. 211-26. On

Neher's premature ¢valuation, see below.
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David Gans (1541-1613) and Joseph Solomon Delmedigo (1591-1655).
Both had the unusual good fortune of being associated personally with the
astronomical revolution. Gans knew Brahe and Kepler; Delmedigo was a
student of Galileo. Both were cognizant of Copernicus’ new theories and
wrote about them in Hebrew; Delmedigo even accepted the Copernican
cosmology withoutreservation.Judgingfrom so smallasampling, one might
be tempted to conclude that Jewish thinkers were more open-minded and
culturally progressive than some of their Christian counterparts in accepting
the assumptions of the new astronomy. Such a hasty conclusion is unwar-
ranted however, given the current lack of documentation.*

The writings of Abraham b. Hananiah Yagel, an Italian Jew and contem-
porary of Gans and Delmedigo, supply additional evidence regarding Jewish
responses to the new astronomical findings.* Yagel’s testimony is significant
since, unlike the other two, he seems to have had no personal contact withany
of the scientific luminaries of his day. Furthermore, his primary interest and

6 On Gans’ astronomical writings, see: A.Neher, David Gans (1541-1613) disciple du
Maharal de Prague, assistant de Tycho Brahe et de Jean Kepler, Paris 1974; G. Alter, Two
Renaissance Astronomers: David Gans and Joseph Delmedigo. Rozpravy Céskoslo-
venské Akademie Véd Rocnik 68 (1958), Rada MPV, sesit 2, 77 pp.

7 On Delmedigo, see: 1. Barzilay, Yoseph Shlomo Delmedigo. Yashar of Candia. His Life,
Works and Times, Leiden 1974, especially pp. 150ff. On the generalinvolvementof Jews in
astronomy in the tifteenth century and later, see. B. Goldstein, The Hebrew Astronomical
Traditon: New Sources, Isis 72 (1981), pp. 237-51; idem, The Survival of Arabic
Astronomy in Hebrew, Journal for the Histery of Arabic Science 3 (1979), pp. 31-39
(especially pp. 38-39).

8 [ am referring to the conclusion drawn by Neher, David Gans (above n. 6), pp. 27Iff.;
idem, Copernicus in the Hebraic Literature (above n. 5).

9 Yagel apparently was born in Monselice, ltaly in 1553, as he indicates in a letter he
composed in 1613 on reaching the age of sixty (Ms. Moscow Giinzberg 129, n. 67). He was
living in San Martino as late as 1623 (see the same collection, letter to Hanansah Rieu, fol.
171ff.). Other autobtographical facts are found in his Gei Hizzayon. Alexandria 1897. See
also: D. Ruderman, Three Contemporary Perceptions ol a Polish Wunderkind of the
Seventeenth Century, Association for Jewish Studies Review 4 (1979). pp. 143-63 idem,
Unicorns, Great Beasts and the Marvelous Variety ot Things in Nature in the Thinking of
Abrahamb. Hananiah Yagel, a paper delivered at aSymposium on Jewish Thought in the
Seventeenth Century, Harvard University, March 21-24, 1982, to be published by Har-
vard University Press;Y.Dan, Ha-sippur ha-"ivri bi-mei ha-beinayim, Jerusalem1974,pp.
202-21;S. Maybaum, Abraham Jagel's Katechimus Lekachtob, Berlin 1892; C. Roth, The
Jews in the Renaissance, Philadelphia 1959, pp. 53, 105, 330-31
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expertise lay in natural history and medicine rather than astronomy.' The
information he acquired on the scientific discoveries came exclusively from
his reading of books. Preoccupied for a considerable part of his life with the
difficulties of earning a living and, especially, with the burdens of an unsuc-
cessful moneylending career,' nevertheless, he read broadly in Jewish and
non-Jewish literature and wrote extensively on a wide variety of fields. His
writings, especially the Beir Ya‘ar ha-Levanon and Be’er Sheva, illuminate
both his considerable knowledge as well as his capacity to accommodate the
new within the framework of a traditional Jewish theology."

To illustrate Yagel's awareness of and reaction to the astronomical discov-
eries of his day, I have chosen two examples from his writings. The first is his
response to a new astronomical theory on comets, openly challenging the
Aristotelian cosmogony. The second is his response to the discovery of the
telescope. the most significant technical discovery of his generation, offering
the most dramatic support for the Copernican hypothesis.

10 On Yagel’s knowledge of natural history and medicine, see especially: Ruderman, Uni-
corns (above n. 9), Discussions on astronomical subjects are scattered throughout his two
compositions. Sce especially: Beir Ya'ar ha-Levanon, 1, chap. 6; 2, chaps. 21,25, 26; 4,
chaps. 96, 97 Be'er Sheva, chaps. 2,.3.4, 16, 17, 18, 19, and the two chapters discussed
below. He also composed (or at least, planned to compose) a commentary on the
Cennloguium (9521 7R®A D), a collection of one hundred astrological aphorisms,
attributed to cither Ptolemy or Hermes Trismegistus. The introduction to Yagel's com-
mentary (entitled Peri megadim) is extant and is located in Ms. Oxford-Bodl. 1303, fols.
101a-101b. In the introduction, Yagel claims to be familiar with Ptolemy’s other astro-
nomical works und also claims 1o have compared the Greek version of the Cenrtloguium
with its Arabic translation. On the Cenrilequivm. see: M. Stewnschneider. Die hebraei-
schen Uebersetzungen des Mirtelalters 2, Berlin 1893, pp. 527-29. On its currency in the
sixteenth century, see the numerous references toit: L. Thorndike, 4 History of Magic and
Natural Science 1-8. New York 1929-41, vol. 6, index, Prolemy, Centiloquium For
Yagel's tamthariy with Prolemy’s Quaodriparntum and Cardano’s commentary on it, sce
below.

1 On this, see especialiy his Ger Hizzavon (above n. 9).

12 These Hebrew compositions are found in manuscript. Ms. Oxtord-Bodl. 1303-1306.
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In his Be’er Sheva, Yagel devoted a relatively long chapter to the subject of
comets." The theory on comets dominant from antiquity until the sixteenth
century was that of Aristotle. Aristotle had described the origin of comets in
his Meteorology :**

We have laid down that the outer part of the terrestrial world, that s, of
all that lies beneath the celestial revolutions, is composed of a hot dry
exhaltation. This and the greater part of the air which iscontinuous with
and below it arecarried round the earth by the movement of the circular
revolution: asitis carried round its movement, it frequently causes it to
catch fire, wherever it is suitably constituted, which we maintain is the
cause of scattered shooting stars. Now when as a result of the upper
motion there impinges upon a suitable condensation a fiery principle
which is neither so very strong as to cause a rapid and widespread
conflagration, nor so feeble as to be quickly extinguished, but which is
yet strong enough and widespread enough; and when besides there
coincides with it an exhaltation from below of suitable consistency;
then a comet is produced, its exact form depending on the form taken by
the exhaltation.

Inextricably related to Aristotle’s view of the universe, his theory of comets
rested on the basic distinction between a perfect celestial realm. where motion
is eternal, circular, and not subject to change and decay, and a terrestrial
realm of transient motion in a straight line toward the center and of matter
continuously subject to change and decay. Since comets were clearly observed
as transitory phenomena, it was impossible for Aristotle to locate them in the
celestial realm; he was obliged to define them as fiery exhaltations, rising
from the earth, carried around by the motion of the sky and catching fire
when ignited by that motion. To challenge such a well established cometary
theory thus required challenging Aristotle’s entire cosmology.” For that

13 Ms. Oxford-Bodl. 1306: Be'er Sheva, Chap. 15, fols. 48a-53b.

14 Anstotle, Meteorology. 1. 7. 1 have used the translation of : H.D.P. Lee, Cambridge Mass.
1952 also quoted and discussed in J.L. Jervis, Cometary Theory in Fifteenth-Century
Eurepe (Diss.), Yale University, New Haven 1978, pp. 7- 10 C.D. Heliman, The QQSE.W\
1577 Its Place in the Hisiory of Astronomy. New York 1944 (reprinted: 1971), pp. l6ft.

15 Jerwis, pp. 9- 10.
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reason, cometary theory in the sixteenth and seventeenth centuries was very
much at the heart of the new assault against the Aristotelian universe,
launched by a swelling number of astronomers now armed with more sophis-
ticated tools of calculation and observation.'

One of the earliest of this group to contest openly the Aristotelian view of
comets was the Italian scholar, Girolamo Cardano (1501-1576).'” Cardano
was a distinguished physician and natural scientist who held prestigious
chairs of medicine at the Universities of Pavia and Bologna and composed
over two hundred works on medicine, mathematics, physics, philosophy,
religion, and music. Multiple editions of his works appeared throughout the
sixteenth century and he was cited by numerous authors. In his two massive
encyclopedias of knowledge, De Subtilitate and De Rerum Varietate, Cardano
argued that comets he had observed from Milan could not be formed of
earthly vapors since vapors could not rise so far nor burn so long as to account
for the appearance of the comets. He suggested instead that comets were
celestial phenomena since they appeared to move more slowly than the moon,
therefore indicating that they were located farther away. He further proposed
the method of parallaxes to determine whether comets were above or below
the moon but unfortunately failed to conduct daily observations of a comet
and failed to provide calculations of such observations.'

Indeed, he concluded with the equally erroneous view that comets were
globes formed in the sky and illuminated by the sun. According to Cardano,
the sun’s rays shine through the comet giving the appearance of a beard or a
tail. Like other bodies in the sky, comets are usually invisible. They are seen
best when the air becomes dry and when there are winds. They thus function

16 This is discussed amply in the works of Jervis and Hellman mentiened in n. 14, above.

17 On Cardano, scc generally: G. Gliozzi, Cardano, Dizionario biografico degli Italiani 19,
Rome 1976, pp. 758-63; Gliozzi, Dictionary of Scientific Biography,3 New York 1971, pp.
64-67, where earlier bibliography i1s mentioned. See also the long chapter on him in J.
Céard, La nature 1 les prodiges. L'insolite au XVI€ si¢cle, en France, Geneva 1977, pp.
229-51; J.-C Margolin, Analogie et causalité chez Jérome Cardan, Sciences de la
Renaissance, Paris 1973, pp. 67-81; Thorndike, History (above n. 10), vol. 5, pp. 563-79.

18 G. Cardano, Opera Omnia 3, Lyon 1963 (reprinted: New York-London, 1967), p. 420(De
Subtilitare, Book 4), pp. 1-2, 274-76 (Be Rerum Varietate, Books |, 14); Hellman, (above
n. 14), pp. 91-96: Jervis (above n. 14), pp. 198-99. A parallax is the apparent displace-
ment of a celesttal body due to its being observed from the surface instead of the center of
the carth or due to its being observed from the earth instead of the sun.

78+

The Case of Abraham b. Hananiah Yage!

as portents of dryness, corruption, famine, and death. Lacking the necessary
observations and computations later supplied by Tycho Brahe (1546-1601)
and many others, Cardano’s description of comets appears somewhat unso-
phisticated by comparison with later cometary descriptions of the comet of
1577 and those of the early seventeenth century. Nevertheless, Cardano did
openly deny the Aristotelian doctrine and at least offered the suggestion of
parallax measurement later followed up so successfully by Tycho and
others.”

When Yagel sat down to write his own treatise on comets he had read
carefully Cardano’s writings on the subject and apparently was more
impressed by them than by any of the other sources he had consulted.* He
was familiar with Aristotle’s stand on comets, defining it precisely at the
opening of his chapter.* However, upon examining *‘the words of the wise
great doctor of his generation Girolamo Cardano, whose opinion is different
regarding their [the comets] composition, location, appearance, largeness or
smallness, motion, orbitand duration .. .,” he discovered ‘‘proof and support
for some of his arguments from the words of our great sages of sacred memory
and from the words of Ptolemy and Abi I-Ridjal [=Aben Ragell.”** The
support from the latter two authorities already was available to Yagel in
Cardano’s own arguments, especially the latter’s commentary on Ptolemy’s
Qadripartitum.?* But of course, Cardano was unaware of rabbinic support for
his thesis and Yagel added it at his own initiative. Such appeal to Jewish
authority constitutes the most original part of Yagel’s composition and the
most revealing testimony on why this Jewish author preferred Cardano’s view
of comets over that of Aristotle.

19 See the references in the previous note. For Cardano's importance, sce Hellman, p. 92;
Jervis, p. 198.

20 Yagel, fol 48b: 19D02 01 ~BYANAA M2TAN 1203 9UIT WINTIRG OIAAW DRD
..’BR RBI0IY*DI MPTN

21 Yagel, fol. 48a.

22 Yagel, fol. 48b: IR NIAR MW BRTIRI P 1M1 DT KON QOAN M7 ONRA.L
et b Yy oownn 1P WM 0212°0 ORYUN DILIP N oY 1A°RAPY OPPH DN N203
229717 9ROR DI MM YT Pon M3 3T NXPY P01 PRI NNEM

23 Hieronymi Cardani. /n Cl. Prolemaei Pelusiensis 1111 de astrorum iudiciys, ut vulgo vocant
Quadripartitai constructionis, Basel 1554, pp. 150-56. I used the edition in the National
Library of the History of Medicine, Bethesda, Maryland. Yagel was familiar with Abi I-
Ridjal's writings independently of Cardano. See: Ruderman, Three Contemporary
Perceptions (above n. 9), p. 157 n. 49, 50.
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Befere turning to Yagel’s treatment of Cardano’s cometary theory, the
entire relationship between the two writers needs to be considered more fully.
For indeed Yagel was indebted to Cardano for much more than simply his
views on comets. He quoted him on other occasions and appears to have
relied on his views on divination, monsters and bizarre fauna. Most impor-
tantly, Cardano’s De Subtilirate and Be Rerum Varierare seem to have offered
Yagel appropriate models to emulate when composing his own analogous
Hebrew compositions. Both men were fascinated by the wonders of nature,
the occult, the new discoveries in astronomy and geography, and both men
approached science from a protoundly religious orientation. Yagel was too
eclectic a reader to rely excessively on only one author. Nevertheless, among
the wide variety of sixteenth-century writers he did consult, Cardano’s broad
intellectual plan as well as his specific views on individual topics unquestion-
ably left a lasting impression on Yagel.*

Yagel, however, still was capable of disagreeing with his Italian mentor,
especially when the latter’s views appcared to contradict what for Yagel
constituted well-established truth. Such was the case regarding Cardano’s
emphatic rejection of Aristotles’s doctrine of the four elements.?* Since Car-
dano’s position on comets seems to have placed him in an analogous position
indisapproving of Aristotle, a position with which Yagel nevertheless sided, it
would be useful first to consider Cardano’s theory of the elements and Yagel’s
evaluation of it. Why in the case of the elements did Yagel reject Cardano’s
novel departure from Aristotle but in the case of comets, he unhesitantly
accepted 1t?

Yagel opens his discussion of the elements with unrestrained praise for the
Bolognese doctor:

In the days of our tathers, one wise man arose from among the Christian
scholars who held the opinion that the elements were three. His name
was Girolamo Cardano, a philosopher, astronomer and great physician
who on the basis of the wonderous strength of his wisdom and the

24 Consult the atorementioned articles of Ruderman (above n. 9). 1n addition to the
quotations of Cardano cited by Yagel (mentioned in Ruderman, Three Contemporary
Perceptiens, p. 156 n. 46), he also quotes Cardano’s commentary on Ptelemy in: Be’er
Sheva. chap. 19,

25 Cardano, Opera Omnia (above n. 18), pp. 7-8 (De Rerum Varietate, |, chap, 2). Yagel's
discusston of the clements is found 1n Be’er Sheva. Ms. Oxlerd-Bodl. 1306. chap. 10, fols.
36a-33a.
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written words in his many books cannot be dismissed so that his name

be forgotten. For behold in his book... he concluded that the elements

were three and they were earth, water, and air. And he did not mention

fire, saying that fire is never an element in the universe except the heat

from the sun. And since the sun heats especially the most upper region

of the air, the ancients thus considered that a fourth element, derived
from fire, is located there, a view which is not his view ... .*

How Cardano arrived at such a view need not concern us here. What is more
important is Yagel’s reaction to Cardano’s theory. After summarizing it
completely, Yagel seems to admire the logic of the argument. Although
predisposed to maintain his belief in the four elements, Yagel readily admits
that even a false assumption can yield correct conclusions.?’ But in this case,
good logic i1s not enough when confronting the weight and time-honored
authority of all previous generations:

What further justification is needed when every sect of scholars,
ancients and moderns, [accept the thesis of four elements] and the
matter is publicized in the world and everyone has accepted [the reality
of the four elements] as a primary proposition? If the natural philo-
sophers built their entire philosophies on them[on the theory of the four
elements]; if the doctors who came after them established and inquired
regarding changing compositions on the basis of the truthfulness of the
four elements; if the astronomers similarly assumed their reality....
Also the rabbis of sacred memory mentioned the four elements in an
accepted and publicized manner for anyone..., thus who are we to
enlarge upon a matter which even schoolchildren know and anyone
who disputes this fact i1s like one who disputes the senses and that
accepted by all authorities? For these wise men did not count the four
elements as kinds of mixtures so that we- might consider whether to

26 Yagel, fol. 36a: . qwoW MMO W YT TIW MI¥NA DIAD IR 03N Op WMIAR B3
3N TIIT TMNIA Y NRPPS YYw 9171 RN 1IN I0IYTD NRTIRP W VORI QW
MO W .. I3 I . 1ID0I MM APW TPSM 151 Y2Y s 12°HwaY PP 02171 11503
T2% 0YW3a 993 WA 0 PRY BRI WRT TI0° 15T R TIRM 0 PIRAD 0 A0Hw
PIWRAT 0N 12 HY TIRAN MI37 PHND NI DAND WHTT 1D IDRWI UHYAN MIHNT
LLNNYT DY R AR WRAM YT MO DV 13PM

77 Yagel, fol. 37a: nPPBR MINN TR NAND ABTPADY [9IRI
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increase or decrease them but rather they established by observable
proof that there are four, no less and no more.*

Yagel's emphatic rejection of Cardano’s position in the name of a universal
community of scholars — natural philosophers, doctors, astronomers, rab-
bis” and even recent kabbalistic authorities’ — leaves no doubt about the
limits his traditional thinking imposed upon him when considering unusually
novel and even logically coherent ideas. Since Yagel could discover no prece-
dent for Cardano’s unique position among any authority nor any apparent
deficiency in the previous Aristotelian doctrine, he ultimately could not
accept it.*

Such a rejection of Cardano’s theory about elements makes Yagel’s ready
acceptance of Cardano’s novel departure from Aristotle regarding comets all
the more intriguing. As in the case of Cardano’s view on the elements, Yagel
tamiliarized himselt with Cardano’s cometary theory by consulting both ®e
Subtilitate and De Rerum Varierate.’* He carefully summarizes fromthesetwo
works Cardano’s major points regarding the location, composition and
motion of comets and his subsequent rejection of Aristotle’s theory. The
longevity of comets and their triple motion preclude the possibility of their
being earthly vapors. The comet’s tail 1s formed by sunlight. Because the

28 Yagel, fols. 374-37b. 00IDAN "MINIARM "NWRIT 0°HONT MN3 YW N3 QY pI3 an
OX .MITD° APIIRA MROED MWEY 5y 07 Y3p nwrd 3wy nr Y21 ovwa 1aTn
99 W 1T CAINK ORI 0RO OKX 0P OMBIDYD 92 113 07YILI DI
3T MIDIRT O DX N0 NYIIR DR NPABK ANTpAY AYAN 0w °oYnnna 0°3na
QOMDHM HAPHT [DIRT Y AVIINT MTIOT AR 1IOT “wITHN2 Y711 01 .0MR¥D 071 Ok
59 PR B $31 MR YT 137 003 Yw MIPpIN PORW 1312 TIRAY 1Y an L. o0 Yex
VIR T PN NB KY ¥ 093 R3NN M3 YIn 030 YY1 wIna Yy phn 1y ko 1370
07w IR NDINI I RYR DLYNY IR DM OYY TIRYS VoUW 0'mILD 1> Mo
APy’ mino XY nvaax

29 Yagel, fol. 375721 PROUAY INXRT A9 10 ‘2 Y K77 270 9 127 710 WITHNI INK
.. 737 0P XTIV 0°YIV VIR -

30 Yagel, fol. 37b: *Yapn 2 1IHXY 19R3I MM 1131 XIRY ‘D NI 1902 03

M”59 PRI KT 03w MYTHM 231371 AYYNY M3 H¥n M1 11PHYR ovan youn

L7773 W TTIBA 750 YYI H2pna 03AM DYWI WY ndIwna 7Y2 1w N

Yagel might have considered, nevertheless. Yehudah ha-Levi's critique of the four

elements in Sefer ha-Kuzari 5:14.

Ct. Funkenstein, (above n. 4), pp. 165-66.

See above n. I3
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comet’s own light does not allow sunlight to permeate it unhindered nor is it
dense enough to reflect light, it is like neither the moon nor the stars bug
possesses an intermediate nature between the two. He describes the comet’s
motion in full — its proclivity to appear close to the north pole in a place
distantfrom the sun’srays; the fact that comet tails pointaway fromthe sun;
its occurrence at dusk and at midnight, insummer rather than winter; and the
conditions of dryness, famine, and death following its apparition.’’

Besides these two works, Cardano also presented his views in his commen-
tary on Ptolemy’s Quadripartitum, where he demonstrated how Ptolemy’s
view supported his own and contradicted that of Aristotle. Yagel had access
to Cardano’s commentary as well, and he copied or paraphrased major
portions of it. In fact, the largest part of Yagel’s composition constitutes a
presentation of a substantial part of this commentary.’* Here Yagel summar-
1zes Cardano’s discussion of the three different kinds of comets, his descrip-
tion of comets seen in the days of Josephus and Charles Martel, and the
specific influence exerted by the various planets on comets emerging in close
proximity to them.*

At this point, pausing on the last subject, Yagel inserts a section on the
planetary influence on comets, unrelated to Cardano’s commentary. He
claimsto quote from a work written by the [talian astrologer, Cecco D’Ascoli
(1269-1327).>* Cecco’s writing on comets was clearly undistinguished and the
discussion presented by Yagel is located nowhere in the works of this writer.
Cecco 1s best remembered for composing a small didactic poem, L’acerba,
whichincludes a small section on comets. The Venetian edition of this poem,
printed in 1560, includes a commentary written by an Italian, Niccolo
Masetti, who lived in the fifteenth century.’” Yagel had access to this work

33 Yagel, Be’er Sheva, fols. 48b-50b.

34 Yagel, fols. 50b-53a which paraphrases Cardano’s commentary (above n. 23), pp.
150-56.

35 Yagel, fol. 50b.

36 @®n Cecco, see: G. Sarten, Iniroduction 1o the History of Science -5 (in 3), Washington,
D. C. 1927-48, vol. 3, pp. 643-45; Thomdike, History (above n. 10), vol. 2, pp. 948-68;
Hellman (above n. 14), p. 56; Jervis, p. 29.

37 L’acerba, Lo illustro poeta Cecho d’Ascoli: con el momento novamente trovato, et
nobilmente historiato: revisto: emendato: et da molto incorrectione extirpato ... Nicolaus
Massettus mutinem ad lectorum, Venice 1560, fols. 13b-15a. I used the edition of the
National Library of the History of Medicine, Bethesda, Md.
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with its commentary, translated the latter almost word for word, and attrib-
uted the commentary to Cecco D’Ascoli.”* Apparently impressed by Masetti’s
colorful narrative, Yagel provided a useful digression related to the main
source from which he quoted.

Yagel then faithfully reproduces Cardano’s lengthy discussion of astrologi-
cal prognostication based on the observation of comets. Cardano had listed
ten general factors in making such prognostications: the comet’s size, type,
light, location, relation to the place from which it is seen on earth, relation to
the other planets, location in relation to the four parts of the sky, locationin
relation to the twelve astrological ‘houses’ in the sky, shape, duration, and
movement. Yagel discusseseach of these factors following Cardano, inserting
occasionally his own reactions to this information.” Cardano amply illus-
trated these remarks with numerous examples of comets, especially those
portending religious change. He mentioned especially the comets accompany-
ing the Magi at Christ’s birth. Yagel delicately passes over the event but
nevertheless recalls: *“The matter [of comets’ portending religious change] is
substantiated by scholars regarding the origin of the Christian and Moslem
faiths and that of the Heretics [=Protestant reformers] who have recently
appeared.”*

Before returning to the heart of Cardano’s argument, Yagel allows himself
one more digression on astrological prognostication — nativities of those
born during the appearance of comets.*' His major source for this section is
Leopold of Austria’s Compilatio de astrorum scientia, first published in Augs-
burgin 1489. Summarizing and condensing the end of Leopold’s chapter on
comets, Yagel describes the precise astrological consequences of a comet’s
appearance, depending upon its location in the sky at an individual’s birth.*

Having supplied sufficient astrological data on comets, Yagel still must
resolve the central question of the debate between Aristotle and Cardano. As

38 Yagel. fols. SOb-Sia.

39 Cardano (above n. 23), pp. 153-55, Yagel, fols. Sla-52a.

40 Cardano. p. 155, Yagel, fol. 52a:"*3¥10 nnnx vins 1012 0PN Y% 137 NARNN. .
~OR2 27D WX Oom oYRynU'M

41 Yagel, fol. 52b.

42 Compilatio Leupoldi ducatus Austrie filiy de astrorum scientia Becem centinens tractatuns,
Augsburg 1489, fols. 41a-44a. L used the edition in the rare book collection of the Library
of Congress, Washington, D. C. @n Leopold’scometary theory, see Sarton(aboven. 36),
vol. 2, p. 996. Hellman, pp. 54-55: Jervis, (above n. 14), p. 32.
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if to allow Aristotle one more hearing before closing the issue, Yagel devotes
the remainder of his treatise to a detailed summary of one of Aristotle’s major
supporters, Albertus Magnus. As in the case of his other sources, Yagel
paraphrasesandcondenses Albertus’ major viewstaken from hiscommentary
on Aristotle’s Meteorology. In his presentation, Albertus summarizes and
rebuts all the major opponents of Aristotle’s position known during Albertus’
lifetime: Constantinus, Avicenna, Algazel, Anaxagoras, Democritus, the
‘Pythagoreans’, Hypocrites of Chios, John of Damascus, and Seneca.* Yagel
carefully describes the essence of Albertus’ rebuttal and summarizes: “For
Albertus Magnus negated them one by one and in conclusion the essence of
his words are, as we said, that it[the comet] is a warm, dense and dry earthly
vapor, gradually rising and igniting at the uppermost region of the air.””* But
despite the comprehensiveness of Albertus’ stinging arguments, Yagel
remains unconvinced: ‘*“But you, nice reader, know and believe that for every
argument Albertus can make and for the proofs he brought, we are able as
well, from our side, to present other proofs and other rebuttals in order to
affirm every view of the ancient philosophers whom he disputed and ridic-
uled, despite the fact that he was a great wise man and philosopher in his
generation committed to the truth.’™ What then encouraged Yagel to resist
so firmly the brunt of Albertus’ caustic demonstrations in support of Carda-
no’s bold departure from Aristotle?
Yagel writes:

If it [Cardano’s view] is against the opinion of wise philosophers who
follow Aristotle’s view and method, nevertheless I wrote this view, for it
appears correct to me after seeing [the words] of Samuel the Babylo-
nian...: ‘Regarding meteors [zikin], earthquakes, thunder, winds, and

43 Yagel, fols. $3a-53b.

44 Albertus Magnus’ treatise on comets has been translated into English by L. Thorndike,
Latin Trearises on Comets Between 1238 and 1368 A.D., Chicago 1950, pp. 62-76, whichl
consulted. See also: Thomndike, History (above n. 10), vol. 2, pp. 517-92; Jervis (above
n. 14), pp. 34-36.

45 Yagel, fol. $3b: KIW 1IBRY 10 1127 Y991 I I3 ARY DAK 062 Y111 0N
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lightening, one says: Blessed be He whose strength fills the world. What
are zikin? Samuel said a kokhava de-shavit[comet]. And Samuelstated:
“The paths of the heavens are as familiar to me as thestreets of Nehardea
with the exception of the comet of which I am ignorant. Whatisit? For
it was taught that [no comet] ever passed through the constellation of
Orion for if it passed through, the world would be destroyed. But hasit
not appeared to have passed through? Its splendor passed through
which made it appear to have passed through’...."

Yagel proceeds to explain that Samuel’s kokhava de-shavit can only referto a
comet, and since Samuel ‘“was a great wise man in the science of astrology,”
Yagel assumed that comets could be neither an earthly creation nor a fixed
star in the heavens:; that is why Samuel acknowledged his ignorance in
explaining their origin. “For there 1s no doubt that he had learned much
wisdom from the writing of the Greeks who had preceded him by some five
hundred years and if he had been inclined to accept his [=Aristotle’s] words,
he would not have asked: What isit?”’** But, Yagel explains, Samuel’s answer
is totally consistent with Cardano’s position; since the comet is only the
gathering place of hight rays from the stars and assumes no definable form,
Samuel had no idea what it was. Furthermore, when he taught that a comet
never passes through the constellation of Orion, he simply was stating that
comets move in the direction of the North Pole (the location of Orion) from
the Equator. When he suggested that the world would be destroyed if a comet
crossed over Orion, he was indicating that a comet moving past the North
Pole becomes stationary since the poleis stationary. Thus the motion of most
comets 1s usually below the pole but if they enter the vicinity of the pole, they
engender a condition of dryness, famine and earthly destruction.*

47 Yagel, fol. 49b 100 WY 1VOMR NYT AR OWNIN B°DI0I?*DA HOAT AYT T2 RIT ORI ...
S¥1 MR YY1 PR Y L 0v338 Sxmw Sw 'MIRNa w3 Wt X1 "NANd A1 NYIm
X221 HRIDY MR TP ORP 0N X’YD INSW NI IR 0°p127 Y mnnn Yy pvaa
X970 IWT K231 13V ’RYTIMT VIWD ’RYVPIT AW °Y 1M YRIDY DR 0V
RI7T 1T I2VT 101N KR R RASY 290 KHOD 12 RI RHDD T2V RHT 11011 110 ORI KV
3975 IANRY 3T
The reterence is from B.T. Berakhot 58b.
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49 Yagel, fol. 50b
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However forced Yagel’s exegesis of Samuel’s words might appear, they
seem to have provided him with sufficient support for Cardano’s position.
Cardano adequately had demonstrated to him the insurmountable problems
related to Aristotle’s theory. He also had seen how Cardano had recruited
Ptolemy and Abi i-Ridjal to his side. All he needed was a familiar rabbinic
precursor whose view seemed to approximate that of Cardano, and this he
found in Samuel. And if anylingeringdoubt remained about the rehability of
this novel approach, he always could take comfort in the fact than even
Samuel never fully understood the nature of the comet: ‘.. for we are not
haughty enough to believe that we better understood what Samuel of sacred

2340

memory understood for the secret things are to God...

11

Of all the inventions of the seventeenth century, Galileo's telescope certainly
was the most important, and of all the publications of that era, his Sidereus

50 Yagel., [ol. 53b: n1N0371 72 971 YRIODW 1P27W 753 1N 72 WA PRIV 3% 7123 k7
PR A
Isaac Cardoza(Philosophia Libera, Venice 1673, p. 210), and David Gans(referred to in:
Neher, David Gans[above n. 6}, pp. 274- 75), also mention the astronomical passage of
Samuel. For a similar example of exegesis of a Rabbinic passage (B.T. Pesahim 94b),
reconciling the Rabbis with the new astronomy, see: Neher, David Gans, pp. 304ff;
idem, L’exégese biblique juive face a Copernic au XVIeme et au XVIIéme siécles,
Travels in the World of the Old Testament, Studies. .. to Prof. M. A. Beck, Assen 1974, pp.
190-96. For earlier exegesis on the same passage, see the numerous references collected
by I. Twersky, Joseph ibn Kaspi, Portrait of a Medieval Jewish Intellectual, Studies in
Medieval Jewish History and Literature, Cambridge, Mass.— London 1979, p. 256 n. 52.
On the same general question of the receptivity of traditional Jewssh thought to new
cultural configurations in the Renaissance period, see: R. Bonfil, Expressions of the
Uniqueness of the Jewish People During the Period of the Renaissance (Hebrew),
Sinai 76 (1975), pp. 36-46; idem, Ha-Rabbanut be-Italyah bi-tekufar ha-Renesans, Jerusa-
lem 1979, chap. 5. For other contemporary Jewish opinions on Aristotle’s cometary
theory, see: David Gans, Nehmad ve-Na‘im, Jessnitz 1743, Sha‘ar 12, fols. 79b-80b, who
still supports it; Joseph Delmedigo, Sefer Elim, Amsterdam 1679, pp. 431-33; Barzilay
(above n. 7), pp. 162-63; J. Finn (ed.), Ha-Carmel 6 (1867), pp. 342-44, who openly
criticizes it.
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Nuncius undoubtedly generated the most enthusiasm.** Printed in Venice in
1610 in a limited edition of five hundred copies, it instantly became a best
seller. The full title of the work already conveyed its fever of excitement:

The Starry Messenger, revealing great, unusual and remarkable specta-
cles, opening these to the consideration of every man, and especially of
philosophers and astronomers;... with the aid of a spyglass lately
invented by him, inthe surface of the moon, in innumerable fixed stars,
in nebulae and above all in four planets, swiftly revolving around
Jupiter... and known to no one before the Author recently perceived
them and decided they should be named the Medicean Stars.

Galileo, in a crisp engaging style, announced to his countrymen the
remarkable revelation of peering through his lead tube fitted with two glass
lenses, and focusing on the surface of the moon, the constellations of Orion,
Taurus, the Pleiades, the Milky Way and the planets of Jupiter. The impact on
European culture was almost instantaneous. The spyglass soon stirred the
imagination of poets, prose writers, philosophers and theologians to new
heights and especially to a greater awareness of the vastness of the universe
and the minuteness of man.

This sensation was shared also by Abraham Yagel. He opens a small
chapter of his Beir Ya'ar ha-Levanon on the subject of Galileo’s discovery
the following manner:

@®ur words were sincere, that in every generation things will be revealed
to humanity which never were imagined by the ancients...tor behold
you have seen among the fruits of the earth and the animals of the forest
what we wrote in previous chapters of our composition, and also now in
this chapter you shall truly see that my witness that is in heaven and my
work thatis on high*? will appear regarding the words of a wise Gentile

Si See especially M. Nicolson, Science and Imagination, Ithaca, N.Y. 1956, chap. | : The
Telescope and Imagination, S. Drake, Discoveries and Opunions of Galileo, Garden City,
N.Y 1957, which includes a translation of the Sidereus Nuncius which | consulted; E.
McMullin (ed.), alileo, Man of Science, New York 1967, E. Cochrane, Florence in the
Forgotten Centuries 1529~ 1800, Chicago- London 1973, pp. 165tf. On the problem of
the name ot the instrument Gahlileo used, see: E. Rosen, The Naming of the Telescope,
New York 1947

52 Paraphrasing Job 16:19.
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man who in our day found several stars from the nebula which the
ancients never saw and he placed their signs and their markings in a
book and also spoke of the appearances seen on the moon and not in
puzzles but the true opinion and what are the analogous figures to the
human face [seen] from above...."

Paraphrasing the Talmud’s praise of Samuel, Yagel could not contain his
intense admiration for the man: “The paths of the Heavens are as familiar to
him as the streets of Florence where he dwells.”*

Yagel’s Hebrew report on the Starry Messenger was composed probably
only ashort time after the book first appeared.** Yagel was not the only Jew to
describe Galileo’s findings with the aid of the telescope; Joseph Delmedigo
had heard of the instrument and even had looked through it on numerous
occasions under the supervision and guidance of Galileo himself.* But
Yagel’s chapter still is of historical interest as the spontaneous reaction of a
Jew who first learned of the spectacular disclosure by reading simply Gali-
leo’s book. We may appreciate more fully Yagel’s general response to the
novelty of scientific discovery by focusing on his report of the most significant
discovery of his day.

What mostimpressed Yagel about Galileo's report was the construction of
the telescope 1tself and its manifold uses. His first inclination was to under-
state the novelty of the instrument by locating precursors within Jewish
cultural history. His search yielded two other analogous inventions. He
describes the first: ““That is found in the words of our Rabbis of blessed
memory in the[ Talmudic tractate] Eruvin, regarding the same tube that wasin
the hand of Rabban Gamaliel, which allowed him to see as far as 2,000 cubits

53 Yagel, Beit Yaar ha-Levanon, Ms. Oxford-Bodl. 1305, chap. 98, fols. 226b-227b. The
passage is found on fol. 226a: XY MWK 07137930 *12% 1920 NN N1 Y33W WIIT N 0N
IINRND CPAD NIANOW 3 NORT AR W AN PIRD M8 UM L 0MNWRIT DY
1¥1Y 0O WK *7271 0°H1123 71501 B AW YTV K2 D AXRIN AR T P02 ANY D1 DDMPN
TMINIX D02 OWI ONWRIA ONIR IR KD WX 212370 0°IAX 02010 XYM 1R WK
17 OM R DY DR M N2 X91 IRIPI 1292 NIRTIT NIRRT ONIX 137 B 1PRINIM
.A%YnR5H BTN °15 MYIDY MR MIA

54 Yagel, fol. 226a:.72 WY WK A¥INTD YR HD3IWS RUHDT AW L P

SS The chapter is not dated but was probably written close to 1613, the date ot chap. 97, the
previous chapter.

56 See. Barzilay (above n. 7), p. 150, Delmedigo. Sefer Elim (above n. 50), pp. 380--01,417,
432,433.
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within the Sabbath boundary.”” The second he discovered in the tenth-
century commentary of the Sefer Yezirah of the Italian Jewish doctor, Shab-
betai Donnolo. In the introduction to this work, Donnolo describes his
teacher in astronomy, an Arab named Bagdash, whose teaching agreed with
that of the ancients and the Jews, especially the Baraita de-Samuel, and who
taught him how to use an instrument which Yagel considered to be the same
as Galileo’s spyglass. **And thus this secret of the instrument in which the
paths of heaven are seen was covered up, for our forefathers never imagined it
and now it has been revealed, for there is nothing new under the sun.”*

But the fact that the instrument already had been discovered by Jews in no
way diminished Yagel’s gratitude to Galileo for his‘rediscovery’: **For we are
to praise this emissary selected for this, by whose words the moderns are
capable of seeing the paths of the firmaments and things that were hidden
from their eyes. And also this instrument can be used by them insea passages,
to estimate boundaries, fortitied cities and towers.”* Yagel also noticed,
beyond tits scientific value, the economic and military utility of so useful an
invention.

He then procecds to describe the materials of the instrument, its construc-
tion. and precise directions for its use. He comes to relate briefly what was
seen by Galilco through the instrument: the surface of the moon, the cluster
of small stars making up the Milky Way, and other clusters never before
visible to the naked eye.®

Most importantly, Yagel noticeably is aware of the revolutionary impact of
these discoveries on the Aristotelian conception of the universe:

For in this [the discovery of new star clusters ], he shocked all the
traditional astronomers, forcing them to augment the heavenly spheres

57 Yagel, fol. 226b:2X R 713V 377 T AW TIPTINIRD PI1YI 97171373 RIMI D
n2w 0InN AR ©8% 1IN 1 The reference is to B.T. Eruvin 43b.

58 Yagel, fol. 227a 12 1TI9W XY 1P MIRA X*HAWT 27320 12 0K WK 9 117 MO 0NN
SUPYI NAN wIN 25 PRI %03 Ny See: Shabbethai Donnolo, apud D. Castelli (ed.), #/
Commento di Sabbarai Donnelo sul Libro della Creazione, Florence 1880, p. 5. @n the
Buraitade Samuel mentioned by Donnolo, see: Jewish Encyclopedia 2, New York 1902, p.
520
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and totally upsetting the apple cart regarding the theory of the ancients
which was held tenaciously until this day. For in his judgments and
arguments he will destroy all of the wisdom of Ptolemy and his asso-
ciates if one does not answer him with the words of the philosophers.
For Maimonides wrote in the Guide(I:73] that the senses will deceive us,
for already great authorities of our generation in learning and in
number havearisen to write libelously against him, presenting counter-
arguments against him....*

The commotion Galileo stirred in the intellectual world is parallel for Yagel to
that engendered by the Arab astronomer, Al Bitraji, who, in his day, openly
attackedthe astronomicalstructure of Aristotle and Ptoiemy. This Arab also
“‘requestedto destroy thefoundationsoflearningin astronomy and his words
have remained as a closed book until the present generation.”*

What precisely Yagel had in mind in describing Galileo as a destroyer of the
foundations of astronomy is not apparent from his words. Did he truly
appreciate that Galileo’s evidence now could be used to confirm the Coperni-
can universe, that Jupiter's moons as celestial bodies are subject to the same
laws of motion to bodies observable on earth, that the planets appear to
revolve around the sun, and that the earth is **a wandering body surpassing
the mooninsplendor”?* Nowhere in his writing does he mention Copernicus.
Unlike David Gans and Joseph Delmedigo, Yagel makes no explicit reference
to the heliocentric theory; on the contrary, his usual descriptions of the
universe offer no traces of deviation from the Aristotelian cosmology .**

6l Yagel, fol. 227b:0°m1113 0°9393 127w DNIR 3°NY DIIRVYRTN DIP "HIN P WY1 TN
TYDWNIY AT 0T IV WY NAX AWK D°NNTIPA NYIT AW ann a0 Sy mypn 4._03.3
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62 Yagel, fol. 227b: 12030 ANOAR MO 01AY YP3 17 03 WX ..U YRR WK 31
.0INN7 1903 *273 1NX A9 13T IRWN O’ WIYINT WIRA” see S. Heller-Wilensky,
R Yizhak Arama u-Mishnaro ha-Pilosefir, Jerusalem- Tel-Aviv 1956, p. |17, M. Steinsch-
neider, Die hebraeischen Uebersetzungen des Mittelalters und die Juden als Dolmetscher,
Berlin 1893, pp. 550-52, B. Goldstein, Ha-Astronemia Bi-mei Habeinayim
Lefi Mekorot Ivri'im, Koror 4 (1968}, pp. 679-90; idem, Al-Bitriyi on the Principles of
Astronomy 1-2, New Haven 1971, ). Samso, Dictivnary of Scientific Biography 15, New
York 1978, pp. 33-36.

63 Quoted from Galileo by Cochrane (above n. 51), p. 166.

64 Compare, for example. his description of the universe in: Be’er Sheva, chaps. 2-4.
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Nevertheless. as his sentiment about Galileo confirms, he knew more than he
chose to describe here. Elsewhere he refers favorably to Giovanni Antonio
Magini of Padua. who in 1589 published in Venice a work entitled New
Theories of Celestial Orbs Agreeing with the Observations of Copernicus.** He
also was familiar with the wrnitings of Francesco Giuntini, another Italian who
had presented the Copernican hypothesis in a favorable light.>
Apparently, Yagel’s silence betrays a lack of confidence in the new theory
and also a note of discomtort. How could this Galileo, he writes, so bombasti~

cally pronounce the death of the traditional system with so much assurance
and arrogance:

For who is this man who comes after the ‘king’ who established the
foundations of learning followed by all scholars in every generation? He
is no other that a man precipitous in his work haughtily rising up to
proclaim: ‘I will rule over all in riddles and guileful secrets...” but his
associates will not listen to him.*’

In the end, however, Yagel’s annoyance is tempered by a calming sense of
secunity that God will reveal in due course what He chooses to reveal. The
disclosures of this turbulent era, no matter how startling, are to be understood
from the perspective of an optimistic faith in God’s bountiful goodness. So
Yagel repeats, "There is nothing new under the sun and what will be will bein
controversies, indifferences of opinion, in the order of alldegrees and fields of
learningsecret and hidden. .. for the truth will follow its course and God sits
in heaven laughing, for to Him all the mysteries will be revealed.”™® The
discomfort and insecurity induced by the new disclosures are only of tempor-
ary duration. Ultimately, Galileo’s conclusions will be judged one way or the
other. while all along humanity’s vision of God’s omniscience and purpose-
fulness shall remain firmly intact.

65 Sec: Beir Yu'ar ha-Levanon, Ms. Oxtord-Bodl. 1305, book 4, chap. 35.

66 See. Bewr Yu'ar ha-levanon, book 4, chap. 97; Be'er Sheva, chap. 20.
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A comparison of Yagel’s two responses — to Cardano’s comet theory and to
Galileo’s telescope —suggests the following conclusions. In both cases,
Yagel'sreactions reveal a distinct familiarity with current astronomical litera-
ture, impressive especially for one who was not a trained astronomer. He not
only cites classical and medieval sources but has read a leading sixteenth-
century theorist on comets and reports on Galileo’s famous tract only some
three years after it was first published. When viewed in the context of his
notable erudition in medical, botanical and zoological literature, as well as
rabbinic, kabbalistic, philosophical and magical sources, the encyclopedic
character of Yagel’s scholarship, especially in scientific matters, is apparent
and compares favorably with that of Yosef Delmedigo, David Gans, Abra-
ham Portaleone, and other distinguished Jewish scholars of his generation.

Yagel's reaction to scientific novelty is cautiously skeptical but never closed
minded. The implications of Galileo’s findings evoke noticeable discomfort
for him but not anxiety. The sanctified authority of Jewish sources still is a
dominant element of his thinking. When a new theory such as Cardano’s can
be linked successfully with an earlier Rabbinic statement, the theory is made
credible, even against the weighted authority of the Aristotelian tradition.
Similarly, Galileo’s telescope, when viewed as a ‘rediscovery’ of a previous
invention known to a Jewish authority centuries before, also appears more
plausible to Yagel. In the case of this Italian Jew, his religious convictions in
no way obstruct his ability to admit the new. On the contrary, by locating
precedents within Jewish tradition for the discoveries, he makes the new more
comprehensible and more compatible with his own experience. The testimony
of Yagel thus offers an interesting example of the distinct capacity of Jewish
thought to re-orient itself to a new cultural situation while retaining a contin-
uous bond with the past.
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