
This is page 231
Printer: Opaque this

science!Hellenistic!crisis|(
science!regression|(
imperial period
scienti�c!method!r ejection

of
theoretical entities
Galen (Claudius Galenus)!

in relation to heyday
Plutarch!relation to sources
Skepticism
SextusEmpiricus!Skeptic

doctrine|(
mathema@math̄ema,

���������	�

teaching!in Skeptic
doctrine

learning!in Skeptic
doctrine

SextusEmpiricus!on
learning

8

The Decadenceand End of Science

8.1 The Crisis in Hellenistic Science

Hellenistic scienceand indeed Hellenistic civilization, after their extraor- page 253

dinary development in the thir d century B.C., ran into a crisis during the
next century.

The resumption of studies in the imperial period secured a revival of
ancient knowledge, but did not yield any new scienti�c theories; even the
scienti�c method itself was rejected.The rejection of theoretical concepts,
which as we have seenis implicit in Galen and will be seenexplicitly in
Plutarch, was theorized on a philosophical level by the Skeptics.The best
extant exposition of Skepticism is the work of Sextus Empiricus Against
themathematicians, written around 200A .D . (seepage 190).

Sextuswrites against the possibility of constructing theoretical models.
His arguments are well representedin the following passages:

If there is such a thing asmathemaand it is attainable by humankind,
it presupposesagreement on four things: the thing which is taught,
the teacher, the learner, and the method of learning. However, the
thing which is taught doesnot exist, nor doesthe teacher, the learner,
nor the method of learning, aswe shall demonstrate. Therefore, there
is no mathema.1

1SextusEmpiricus, Adversusgrammaticos( = Adv. mathematicosI), §9.We use D. L. Blank's trans-
lation (Against thegrammarians, Clarendon, Oxford, 1998)except in leaving the wor d mathemaun-
translated; its meaning is learning, study, or an object thereof (seepage 189).
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Sextus then gives an argument for the nonexistence of the thing being
taught:

Furthermor e,sincesomesomethings arebodies and others are incor-
poreal, the things which are taught will, as somethings, have to be page 254

either bodies or incorpor eal.. . . Now body would not be a teachable
thing, and especially not according to the Stoics, for things that are
taught must be lekta, but bodies are not lektaand hencenot taught. . . .
Nor indeed can the incorpor eal [be taught, for] . . . every [incorpo-
real] is obviously under investigation. . . , some insisting that they
exist, others that they do not, and others undecided.2

The lekta (literally “utterables”, which is to say meanings) were for the
Stoics the only possible object of teaching; they are of course conceptual
constructs. In the imperial age,when the notion of theoretical models had
been lost, such entities were conceivable only as real objects: the alterna-
tive between “bodies” and “incorpor eal beings” thus becameineluctable.
Somesuch entities were indeed made corporeal— witness the crystalline
celestialsphereswhich replacedthe spheresof Eudoxus of Cnidus and the
epicyclesof Apollonius of Perga.Likewise, the “visual rays” of optics reac-
quir ed the character of physical objects emitted by the eyes, which was
not present in Euclid's theory. This new interpr etation appears already
in a preface to Euclid's Optics5 dating perhaps from the fourth century
A .D . and prepended to the work in manuscripts that contain the recension
generally attributed to Theon.6 Other entities, such as those of geometry,
were given an incorpor eal reality.7 This placed geometry in the realm of
Platonic thought, a position that Hellenistic mathematics had left behind.

(The memory of the function played by theoretical entities in Hellenistic
sciencedid not disappear completely. As late asthe �fth century A .D ., Pro-
clus muses,probably harking back to an ancient epistemological debate:

What shall we say about eccentrics,which are still the subjectof talk,
and about epicycles?Ar e they mere inventions or do they really exist
in the sphere to which they are attached?7a

2SextusEmpiricus, Adversusgrammaticos§§19–20,28, Blank translation (leaving lektauntrans-
lated: seesubsequent text and also page 223,where the singular, lekton, is discussed).

5See[Euclid: OO], vol. VII, p. 150,where it is said that if the eyeswere to be receiversof some-
thing rather than emitters they would have to be hollow , like the noseand ears.

6This attribution was made by Heiberg, who also discovered a dif ferent version of the work,
which he thinks is original, and which was transmitted by certain other codices.Both versions are
published in [Euclid: OO], vol. VII.

7For an explicit statement of this position, seefor example Iamblichus, Decommunimathematica
scientia, xxviii.

7aProclus, Hypotyposesastronomicarumpositionum, 236:15–17.
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But he criticizes both possibilities.)
What were the causesof the crisis in science?
Many seemto shareC. Préaux'sopinion that the development of ancient

sciencewas hinder ed by Aristotle's excessiveauthority .8

But note that Aristotle, for whom the brain had a cooling function, could
not possibly have enjoyed excessiveauthority in the eyesof Herophilus page 255

and his disciples, the founders of neurophysiology, nor in those of Ar chi-
medes and Ctesibius, who had designed machines that could perform
operations whose impossibility Aristotle had “demonstrated”. We have
seen an analogous supersession of Aristotle in Aristar chus' heliocentric
theory, in mathematical, linguistic and logical concepts, and even in the
criticism to �nalism advanced by Theophrastus, the favorite disciple. It
is clear that science,to whose birth Aristotle had contributed, had since
developed without consideration to authority of any sort.

In the thir d and second centuries B.C. the main philosophical school,
the Stoa, found its main opponents to be the Epicureans and Skeptics;
it did not take issue with Aristotle except marginally . It is clear that the
“excessive authority of Aristotle” applies only to later agesand is often
backdated; therefore it may perhaps have beenan effect, but certainly not
a cause,of the crisis in science.

A more serious hindrance to scienti�c activity probably lay in the long
wars between Rome and the Hellenistic states.We have already recalled
the plunder of Syracuse in 212 B.C. and the killing of Ar chimedes.9 In
several cities the whole population were reduced to slavery.10 The de-
cisive phase of the wars ended in 146 B.C., the year in which Carthage
and Corinth were razed to the ground. In the following year it was King
Ptolemy VIII who took it upon himself to eliminate the Greek community
of Alexandria. 11

The Roman civilization of the thir d and second centuries B.C. was of
course not at all that of Virgil and Horace. The re�ned cultur e acquired
by the Roman intelligentsia was a result of continuing contact with the
Hellenistic civilization, through Greeks deported as slaves and through
looted books and works of art. But this took several generations.

8[Préaux: SP].
9One always readsthat this killing was a tragic mistake that greatly saddened the commanding

general Marcellus, whose expressorders were that Ar chimedes should be spared. This may be a
revisionist version of events, attested �rst in Livy and later embellished by Plutarch; there is no
con�rmation in Polybius, who already in Livy's time was probably the sole trustworthy sourceon
the siegeof Syracuse.The notion that a Roman general of the thir d century B.C. was in awe of a
scientist is probably anachronistic.

10Thus Anticyra in 211,Oreus in 208,Dyme in 207B.C.
11Seepages11and 70.
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The circumstancesattending the arrival of the �rst Hellenistic painting
in Rome are recounted by Pliny. With the destruction of Corinth in 146
B.C., the Romans found themselves in possessionof numerous art works,
which they auctioned off. For a painting of Aristides the Pergameneking
offered such an exorbitant bid that the Roman general Lucius Mummius
carted it away with him to Rome, in the belief that it had magic powers.12

By the turn of the century the civilizing of Rome had progressedto the
point where the Senatedecreed an end to human sacri�ces.13

From the middle of the second century B.C. there were practically no
Hellenistic cultural centers left. For a while Rhodes was an important
holdout, but its economic role was drastically rescaled by the Romans,
who eventually sacked the island in 43 B.C. The wars �nally ended in 30
B.C. with the conquest of Alexandria, rounding off the submission of the
Mediterranean world to Rome's sway.

It was in the �rst century B.C. that interest in Aristotle started to wax.
Until then, he had beenignored by philosophers; this we have for example
on Cicero's authority , and he was in a position to know.14

The Library at Alexandria survived the Roman conquest,15 but other
Hellenistic libraries ended up as war booty and ornaments for the villas
of successfulgenerals.16 The end of libraries must have been a signi�cant page 257

factor in the crisis of science;likewise the fashion among Roman aristo-
crats of acquiring cultur ed Greeks as slaves and using them as readers,
tutors and copyists. Cicero, in a letter to his brother Quintus, laments the
poor quality of Latin books, saying that in Rome one could not easily �nd
books that weren't full of scribal errors, unless they were in Greek.17 We
must conclude that Rome had a lot more Greek-speaking copyists than

12Pliny, Naturalis historia, XXXV §24. The same Mummius also carried home the bronze res-
onators that had enriched the acoustics of Corinth's theater (see page 229)— not through any
interest in acoustics,of course,but to make a votive offering to the Moon (Vitr uvius, Dearchitectura,
V, v §8).

13Pliny, Naturalis historia, XXX §12.In truth, ritual killings did not stop; they simply turned into
gladiatorial games,losing part of their religious signi�cance.

14Cicero, Topica, iii. Interest in the philosopher was reawakenedby the arrival in Rome of a copy
of his works in Silla's booty from the plunder of Athens in 86 B.C., and the subsequentpublication
of a Roman edition by the grammarian Tyrannion, who, taken to Rome asa slave of Lucullus, was
later employed asa librarian and a tutor to Cicero.

15The con�agration of books that happened soon after Caesar's arrival in Egypt was for a while
thought to have destroyed the Library , but in fact what burned down was a warehouse near the
harbor; the Library linger ed on until the war against Zenobia under Aur elianus (late thir d century
A .D .), when it was destroyed for the �rst time. See[Canfora], pp. 68–70and p. 195(or pp. 76ff. and
p. 201of the original).

16See,for example, [Fedeli], pp. 31 ff.
17Cicero, Litteraeat Quintum fratrem, III, v §6.
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native ones; this gives an idea of the scale of the deportations that had
befallen the limited classof Greek intellectuals in the Hellenistic states.

8.2 Rome,Scienceand Scienti�c Technology

What was Rome's attitude toward science?To give an idea of the level
of Roman interest in the scienti�c method, it may suf�ce to mention that,
as far as is known, no one even attempted to translate Euclid's Elements
into Latin until the sixth century A .D . The �rst complete translation seems
to have been Adelar d's: the year was around 1120and Adelar d was an
Englishman (from Bath) translating from the Arabic. 18

When Varro lists in his agricultural manual earlier treatiseson the sub-
ject, he says that Theophrastus' writings are not so much for people who
care to cultivate land but for those who want philosophical learning.19

Why were the Greek scientist's books, which contained besidesmuch else
principles on which viticultur e was reformed throughout the Hellenistic
world, 20 labeled asphilosophical texts with no practical utility? Evidently
becauseTheophrastus talks of theories. Varro, probably the most erudite
of Romans,is turned off by such things, which he doesnot understand. He
classestheir content with the only “theory” whose existencehe's awareof:
philosophy.

Varro represents a prescienti�c cultur e, to which science was utterly page 258

alien. By contrast, later Roman writers like Pliny or Senecaare fascinated
by Hellenistic scienti�c works: they cannot follow the logic of the argu-
ments, but nonetheless admir e their conclusions, precisely becausethey
appear unexpected and marvelous. These authors try to emulate their
models while eliminating the logical connecting threadsor replacing them
with oneswhich, though arbitrary , areeasierto visualize and solead faster
to the desired result, the wonderment of the reader. This contact with the
results of a sciencewhose methodology remains impenetrable then has
the glaring effect of causing faith in common sense— a quality that earlier
writers like Varro did not lack — to be jettisoned.

Pliny twists his sourcesto such an extent that it is dif �cult to recognize
even known information. An example:

18A full list of medieval manuscripts containing even fragments of Euclid's work canbe found in
[Folkerts]. For the bigger pictur e, see[Stahl], an amusing book that makes patent the nonexistence
of “Roman science”.

19“. . .non tam idonei iis qui agrum colere volunt quam qui scholasphilosophor um” (Varro, De
rerustica, I, v §§1–2).

20Seepages219–220.
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Somebeastsof burden suffer from eyediseasewhen the moon waxes.
But only man is freed from blindness upon the emission of �uids.
After twenty years [of blindness] sight hasbeenrestored to many. . . .
The greatauthorities say that the eyesare linked to the brain through
veins. I would think to the stomach too: certainly anyone who hashis
eyesripped out is bound to vomit. 21

If we did not know that cataract-removal operations had beenpracticed
for centuries22 and that Herophilus had described the optic and oculomo-
tor nerves, it would be just about impossible to �gur e out what “emission
of �uids” and what “veins” were meant in Pliny's sources.

Pliny devotes many pages of his work to the life of bees.Having read
somewhere about the reason why beehives have hexagonal cells, he re-
places the complex scienti�c arguments with the following explanation,
which naturally seemssimpler to him: “Every cell is six-sided because
eachside is the work of one leg.” 23

Pliny reports the measurement of the meridian, of 252,000stadia, cor- page 259

rectly attributing it to Eratosthenesand showing admiration for the result.
How does he think this result was reached?He talks about the burial of a
geometer, Dionysidor us, and recounts:

It is said that they found in Dionysidor us' tomb a letter from him
to the living, according to which he had traveled from the tomb to
the lowermost point of the earth, and the distance was 42,000stadia.
And there were geometerswho interpr eted the letter to mean that it
was sent from the center of earth, which is down as far as possible
from the top, like the centerof a ball. From which data a computation
was carried out, and they announced that the length of the meridian
was 252,000stadia.24

Thus Pliny makes much of the calculation whereby the circumference
was obtained from the radius given in the letter (using the value 3 for ß,
to boot). About Eratosthenes' method, not a word. Pliny is only able to
imagine as evidence a dir ect measurement. The problem is not stupidity ,
of course. Eratosthenes' procedure— using a scienti�c theory as a model
for the concrete world — is absolutely incompr ehensible to someonewho
belongs to a prescienti�c cultur e. Pliny is thus forced to replace the true
intellectual voyage of Eratosthenesby the imaginary concrete voyage of

21Pliny, Naturalis historia, XI §149.
22Seepage 212and note 23 thereon.
23Pliny, Naturalis historia, XI §29.The scienti�c explanation was probably in Pliny's sources;see

page 220.
24Pliny, Naturalis historia, II §248.
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Dionysidor us, though he prefacesit by saying that it is a prime example
of “Gr eek boasting”.

Senecasays that wine struck by lightning becomessolid and stays that
way for exactly three days, after which time it kills or maddens anyone
who drinks it. He mentions his “r esearch” on the reasonsfor such effects
of lightning. 25 Regarding mirr ors he offers somebrief “scienti�c” remarks
(leaving open the possibility that duplicates of the re�ected objects exist
within the mirr or26), but the pièce de résistanceis an account of a man's
enjoyment of magnifying mirr ors while copulating with partners of both
sexes:a story that affords Senecaa brilliant conclusion to his discussion of
mirr ors, fulminating against their depraved uses.27

Writings such as Pliny's and Seneca'shave for centuries been consid- page 260

ered asmasterpiecesof ancient scienceand asconcentrated extracts of all
knowledge worthy of transmission, rendering inconsequential the loss of
so many other scienti�c works. One famous propagator of this optimistic
view was Gibbon, who wr ote in his famous and in�uential Declineandfall
of theRomanEmpire(1776–1788):

Yet we should gratefully remember, that the mischancesof time and
accident have spared the classicworks to which the suffrage of antiq-
uity had adjudged the �rst place of genius and glory: the teachersof
ancient knowledge, who are still extant, had perused and compared
the writings of their predecessors[such as Galen, Pliny, Aristotle];
nor can it fairly be presumed that any important truth, any useful
discovery in art or nature,hasbeensnatchedaway from the curiosity
of modern ages.27a

Here is what Senecahad to say about technological innovations:

Also the question whether the hammer or the tongs were used �rst
doesnot seemvery interesting to me. Both were invented by a clever,
sharp mind, not a great and lofty one. The same goes for anything
that is to be sought by looking at the ground, with the body bent. . . .
It is well-known that certain things date from our times, like the use
of window panes that let daylight through the translucent glass,or
the raised �xtur es for baths and the pipes hidden in the wall that
spread the heat uniformly up and down. . . . Theseare all inventions
of baseslaves.Wisdom has her throne higher up, and not the hands
but the minds does it teach.28

25Seneca,Naturalesquaestiones, II, xxxi §1 + liii §1.
26Seneca,Naturalesquaestiones, I, v §1.
27Seneca,Naturalesquaestiones, I, xvi–xvii.

27aGibbon, History of thedeclineandfall of theRomanEmpire, chapter LI, part VII.
28Seneca,EpistulaeadLucilium, xc, SS13+ 25–26.
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Vitr uvius is known to have been Rome's main writer on architecture.
In his book on the subject he tries to give a complete pictur e of current
technology, from building construction to the manufacture of automata,
from clocks to organs to war engines. Some examples will illustrate his
understanding of scienti�c technology. After having described water lev-
els,29 he says:

Perhaps readers of Ar chimedes will say that a true level cannot be
made with water, since he asserts that the surface of water is not page 261

even [libratam] but is the surface of a sphere centered at the center of
the earth.30

Thus he is aware neither that the surface of the water can be at oncehori-
zontal and spherical, nor that the roundnessof the earth canhave no effect
on objectsthe sizeof a water level. Later in the paragraph he “over comes”
the “dif �culty” with this remark:

It is necessarythat the place where the water is poured in should
have a bulge or curvatur e in the middle, yet the headsof the left and
right water columns should be level against one another.

We should not chalk this lack of understanding up to Vitr uvius' per-
sonal limitations, of course: it is an inevitable consequenceof the absence
of the notion of a theoretical model. And it should be said, to his credit,
that unlike other authors Vitr uvius was quite aware of how dif �cult it
was to understand and translate Greeksources.He says,for example, that
acoustics is treated in works “obscure and dif �cult, particularly for those
who don't know Greek”.31

In Vitr uvius' work, the hydr ostatics of Ar chimedes boils down to the
observation that, if you immerse something into a full container, the liquid
over�ows in an amount equal to the volume of the object.After recounting
this “discovery” as one of the scientist's most dazzling ideas, Vitr uvius
closes his discussion of hydr ostatics with the vignette of the hollering
Ar chimedes running home naked.32

29Thesewere essentially communicating columns of water; cf. page 100.
30Vitr uvius, Dearchitectura, VIII, v §3.
31Vitr uvius, Dearchitectura, V, iv §1.Likewise Lucretius, the Roman intellectual who cameclosest

to understanding Hellenistic science,stressedat the beginning of his poem how hard it was to cast
into Latin the “obscure discoveries of the Greeks” (De rerumnatura, I:136–139).Of course it's even
harder for us to translate the other way around, that is, to reconstruct the contents of lost sources
basedon writers who at best found them obscure.

32Vitr uvius, De architectura, IX, preface,§§9–12.IX, preface,§§9–12Forover two thousand years
Vitr uvius has been the favored source on Ar chimedean hydr ostatics, over Ar chimedes himself,
and this although On �oating bodieshas survived. Thus, for example, [Geymonat], vol. I, p. 298,
and [Boyer], p. 137(1st ed.), p. 122–123(2nd ed.). Discussing the anecdoteof Hier o's crown, Boyer
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Vitr uvius' regard for the role of applied scienceis the greatest of any
Latin author. His enumerates the �elds of knowledge required by a good
architect (a term encompassing those who build all the sorts of objectshe
discusses).They are writing, drawing, geometry, arithmetic, history, phi-
losophy, music, medicine, law and astronomy.33 But consider the ensuing
explanation of the usesof this knowledge: astronomy is regarded as nec-
essary, in essence,for determining the four points of the compass,34 and
geometry for understanding the use of squaresand levels. The computa-
tion of the total cost of a building heads the short statement of the appli-
cations of arithmetic; much more spaceis devoted in this intr oduction to
“history” (understood asacollection of anecdotesthat the architect should
know in order to be familiar with the subjectsof ornamental statues)and
to law, needed for contract drafting and for the long and varied lawsuits
that accompany the building process.

Vitr uvius' work representsthe highest level achieved by a Roman tech-
nical treatise.As for the rest,Frontinus, the author of the main Latin work
on aqueducts,systematically mixes up the �ow rate of a pipe with its cross
section, thus ignoring, in particular , the role of the slope.35 The high tech-
nological level of Roman aqueducts36 seemshard to reconcile with such
incompetence, but we should not forget that Frontinus was not an engi-
neer but the bureaucrat in charge of Rome's water supply (the powerful
curator aquarum), whereasthe actual designers, builders and maintainers
of aqueducts were slaves37 who of course were not in a position to write
books.

8.3 The End of Ancient Science

The level of science in the �rst two centuries of our era, though low if
compared with the early Hellenistic period, is still very high relative to page 263

later centuries. This can be seen from the literatur e. In some cases,as in
Pappus' Collection, dating from the fourth century A .D ., the quality of the
results contained in a late work is still very high; however, the work is
not original, but, asthe name implies, a collection of earlier results, which
acquired importance with the loss of the sources.Pappus' scienti�c pro�-
ciency canbegauged when his contribution standsnext to the source,asin

takes Vitr uvius at facevalue, discarding asan idle complication the idea — which at least is based
on Ar chimedean principles! — of determining density by measuring buoyancy. (“It is alsopossible,
although less likely , that the principle [of buoyancy] aided [Ar chimedes] in checking [the crown].
Such fraud could easily have been detected [in the manner told by Vitr uvius]”. In fact, as anyone
who has attempted the experiment knows, the spilled-water method is grossly inadequate for the
determination and comparison of irr egular volumes.) The buoyancy method is explained and at-
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the caseof his commentary on the Almagest: it then becomesclear that he
was no scientist, but a compiler with scarcely any intellectual autonomy.38

SextusEmpiricus is a bitter critic of the scienti�c method, in which he
does not believe. But he still representsthe cultur e that nurtur ed the sci-
entists and philosophers he polemizes against: he can read their work and
use against them arguments couched in the rational language of ancient
philosophy. It is not by accident that his writings are for us a major lode
that canmined for information about, for instance,propositional logic and
semantics.

As time went by, the climate in what had oncebeenthe great Hellenistic
intellectual centers got overrun by irrationalist winds. Chemical knowl-
edge,contaminated by magic and religious elements,gaverise to alchemy;
astronomical lore dwindled and turned into no more than a lingo for the
casting of horoscopes.Thus was sciencesmothered, while the ever-present
human tendency toward superstition gained new and fertile channels of
expression. And never since then did pseudoscience— the combination
of irrational beliefs with a language borrowed from sciencebut devoid of
scienti�c methodology — yield its position of supremacy, at least as far as
popular attention is concerned.

Hellenistic philosophy becameincompr ehensible and attention turned
to authors ever more distant in time: to the interest in Aristotle and Plato,
which started to grow in the �rst century B.C., was added an interest
in Pythagoras. Thanks to the return of numerology, spearheaded by the
neo-Pythagoreans,even mathematics was plunged into an atmosphere of
irrationalism. 39

Hippar chus of Nicaea was one of the authors who were retroactively
lumped with the Pythagorean tradition. A Letter from Lysis to Hipparchus
was concocted in which Lysis censures Hippar chus for having spread
Pythagoreanknowledge outside the school, in violation of secrecyvows.40

tributed to Ar chimedes in the didactic poem De ponderibuset mensuris, written around 400 A .D .
(“Remi Favini de ponderibus”, AnthologiaLatina, I, 31:125–36:185,ed. Riese).

33Vitr uvius, Dearchitectura, I, i §§3ff.
34Further astronomical knowledge is deemed necessaryonly to builders of clocks, who must

take into account the seasonalvariation in day length.
35Frontinus, De aquisurbis Romae, I §§25–63.
36[Hodge: RAWS].
37This we know from Frontinus himself (De aquisurbis Romae, II §§96+ 118); seealso [Finley:

AE], p. 75.
38See,for example, [Neugebauer: HAMA], vol. II, p. 968.
39Among the attestations of this tendency we recall the works of Nicomachus and Iamblichus,

aswell as the Theologoumenaarithmeticaethat have beenattributed to the latter.
40The letter was published by Marcus Musur us,
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��� 	 (Lettersof variousphilosophers,oratorsandwisemen), Venice,1499.A shorter version is reported
by Iamblichus (Vita pythagorica, §§75–78).
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The origin of this anachronism (Lysis was a Pythagorean of the �fth cen-
tury B.C. and Hippar chus lived three centuries later) is surely a confu-
sion between Hippar chus and Hippasus of Metapontus.41 Thanks to this
apocryphal letter, Hippar chus was regarded by many moderns as a rep-
resentative of the Pythagorean school; for example Copernicus, thinking
the LetterfromLysisto Hipparchusto be authentic, included a translation of
it in his De revolutionibusorbiumcaelestium.42

Even the amalgams of ancient traditions with scienti�c elements ran
into hard times, and eventually all remnants of ancient scienti�c cultur e
was destroyed. The Serapeum,which had beenthe �rst public library , was
demolished by Theophilus, patriar ch of Alexandria, in 391.In 415,as we
have mentioned, Hypatia was lynched. Shewas the last commentator of
scienti�c books in Alexandria.

41DiogenesLaertius (Vitaephilosophorum, VIII §42)quotes from a certain LetterfromLysisto Hippa-
sus, which probably served asthe model for the letter to Hippar chus.The contentsseemto bemuch
the same— Lysis scolds Hippasus for having publicly taught men from outside the school— but
this letter, though probably just asapocryphal, is at least plausible, since Hippasus was according
to tradition the Pythagoreanwho divulged the secretsof the school.Hippasus is called Hippar chus
by Clement of Alexandria (Stromata, V §58).A scholium to Plato's Phaedo, reported in [FV] under
Philolaus, A1a (vol. I, p. 398), yokes Hippar chus and Philolaus as the only two Pythagoreans to
have been saved from Cylon's persecution (thus placing Hippar chus in the role that the tradition
assignsto Lysis). The confusion between Hippar chus and Hippasus was �rst remarked by Diels in
a passageof the Placita; see[DG], prolegomena,p. 213.

42This translation was in the manuscript of the �rst book, but was suppressedin the 1543edi-
tion and subsequent ones. It can be found in Koyré's French edition of the De revolutionibus(Des
revolutionsdesorbescelestes, Paris, F. Alcan, 1934).
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