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Wy At oni snf
Thi s paper contains several parts. The first will be a brief discussion
of why | find the atomi smissue in the history of science still topical and

not only a historical curiosity. The second part will survey the contenporary
l[iterature on the subject, including that of Pullnman (1998), Lewis (1998),
Berrynan (1999), Sorabji (1983), Furley (1967, 1987), Mkin (1993) and

Hanki nson (1998). The third section will | ook at other ancient thinkers and
rel ate Leuci ppus and Denocritus to them particularly to Parneni des and Zeno.
In the fourth part | will attenpt to put together a coherent picture, draw ng
upon the insights of contenporary conmentators as well as sone points of ny
own on certain overlooked issues. Furthernore | will draw a concl usion about
our state of know edge in these matters. The fifth section will nove slightly
away fromthe history of philosophy and science perspective and briefly into

the nore directly philosophical in order to draw three contenporary | essons.

A brief remark on | anguage issues. Since | do not read ancient G eek,
for G eek words | use, such as ajdiaivreton and a[toma | sinply relying on
translations by Eric Lewis’ (private comunication) or those of the authors
given. Since part of the bone of contention revolves around translation
issues, | amwll attanpt to read each potentially contentious passage in
various ways in order to check both the heterodox position and the orthodox
one. | shall generally sinply use “ajdiaivreton’ in the mdst of ny English
where the word is needed but | do not intend to comrit to either neaning of
it. W shall see that it is likely that both positions have sone grains of
truth; this will suggest that perhaps Aristotle or the other surving ancient
sources of the atomi c accounts are confused, (or of course that Leucippus or

Denocritus were.)
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Al so note that | regard Leuci ppus and Denocritus’ views as being
identical (I will generally refer to themcollectively as “the atom sts”
t hroughout this paper, as it is about presocratic atonmisn). Wiile this is very
historically inplausible, | feel there is insufficient material extant to
decide in what respects the two differed. | regard both nmen as the joint
originators of the hypothesis of atomism at |least in ancient Geece. | draw
attention to the latter, as there is an interesting passage (in Kirk, Raven
and Schofield 1992 [hereafter: K R S], 8544) which suggests a possibility
(very tiny) that Denocritus was influenced by Indian atomists. (It is known
that atom smwas also invented in India at approximtely the sane tinme as it

was in Geece):

“Some say that he associated with the ‘naked philosophers’ in India; also that he went to
Aethiopia.”

As | do not know enough about the history of natural philosophy in India
to pursue this line of investigation further, I will ignore this possible
influence in the rest of the paper and concentrate on Geek influences and
notivations. (This suggestion is not nmeant not to rule out its reverse -
Denocritus may well have influenced the |Indian natural phil osophers, or the

i nfluence could well have been nutual.)

Section |

As stated in the introduction, this paper consists of a discussion of a
very old issue in natural philosophy. For this reason, | have included a
twof ol d expl anati on of why this topic goes beyond an historical interest and
fits into a broader picture in my work. First, a strictly personal one, is
that | feel my exact reasons for working on this problemshould be nade
explicit as they infect the second point. Second, | feel that ancient science
does still have a few | essons to teach contenporary phil osophers of science -
I will state these | essons briefly here, as | do not wish to dwell on them

t hat nuch.

Page 2 of 51



On to ny reasons, then. | have two personal reasons for this work, the
scholarly and the curious. The scholarly reasons for working on ancient
atomismare twofold. One is sinply to explore an inportant and controversia
issue in the history of natural philosophy. The second is to lay the
groundwork for future work in contenporary philosophy of science, draw ng upon
the I essons of the past where possible and necessary. The curiosity reason is
sinmply that | find the issue altogether fascinating and not conpletely

expl ored as yet.

As for what ancient atom sm can teach contenporary phil osophers of
science, | think there are at least three |lessons. One is primarily didactic -
to encourage scientists to use as clear and precise a | anguage as possi bl e,
per haps even hel ping them by acting as “concept sharpeners”. The second point
is one of continuity in the neanings of terms. At |east two books (Pull man
1998; Mel sen 1952) have been witten on the history of the atom c concept. W
shal | neet some of their interpretations of Leucippus and Denocritus in due
course. However, ny point here is that we now have the correct formal tools to
check reference and extensi on of concepts. Therefore we can use themto

m ni m ze confusions over |anguage and choi ce of words.

Section 11

Section Il is further subdivided, consisting of responses to various
recent work on ancient atonmi sm Each subsection will be partially expository
and partially critical and can be read somewhat independently of the others.

This section is sonething of a (nbdern) literature survey on the subject.

Does Aristotle’'s Disproof of Atomsmin the Physics Rely on the Apparent

Absurdity of Atomi c Space & Tine? An argunent against Lewis (1998)

In this subsection | will discuss Aristotle’'s ‘refutation’ of atomsmin

the Physics and relate it to a new view on the atom sts held by Lewis (1998).
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On one possible reading, it nmay appear that Aristotle’s disproof of
atomsmin the Physics relies on a reductio involving atom c space and timne.
Thi s subsection discusses why this reading is incorrect, and uses this issue
as a sounding board for argunents for or against a recent paper by Lew s
(1998). Aristotle nakes it clear in Chapter 6 of Book Il that he thinks that
every extended nmagnitude contains a potential infinity, as it is capable of
being divided indefinitely (see |lines 206b3-206b12). Aristotle is also
conmitted to the idea that anything indivisible is something which has no
parts. (Therefore, if he thinks that the atons were indivisible he will run
into conflict with the atonists if anything can show the atons to have parts -
but we know they were said to have hooks and barbs and so on, suggesting
parts.) Chapter 1 of Book VI of the Physics (Aristotle 1996) contains
Aristotle’ s reasons for which a continuum cannot be conposed of indivisible
parts. Now, if the atom sts argued for undivided atons, they can surely agree
with this. So far no disagreenent. But in chapter 2, we find nore of

Aristotle’'s reasons for space and tinme being continuous. First, he rem nds us

that by continuum he nmeans that which is divisible into parts which are
further divisible. This also the atonists can potentially agree with if the
atons are undivided (there is a potential problemwith Lewis' interpretation
here which I will return to in due course). Aristotle then gives his solution
to one of the Zenoni an paradoxes. All the accounts of notion seemto require
conti nuous notion. Nowhere does Aristotle explicitly mention this, however, he
probably takes it for granted, as there is no recognition of the
alternative(s?). If we read Book V, chapter 4, here we find that Aristotle
thinks that all change is continuous. So if notion is a kind of change, it is
t herefore continuous. W have hence | ocated a possible root source of

di sagreenment between himand the Atom sts.

Now we nust see whether Aristotle thinks that the atom c account commts
one to thinking that notion is discrete. If we think that the atonists are
responding to Zeno, we note that the Zenonian argunment applies to any

magni tude. So, assuming Zeno's argument to be valid, whether or not aﬁonux
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ajdiaivreton and its cognates have neanings related to undivided or

i ndivisible, there sinply nust be atonmic tinmes and spaces on the atonic
conceptions, unless tine and space are thensel ves not magnitudes. Here the
indivisibility interpretation (of atoma gdiavreton falls flat on its face.

I see no evidence to suppose that the atom sts postul ated indivisible space
and time. But they surely hypothesized undivided space and tinme. For instance,
if one has an atom at point a below, and another at point b, then the spatial
interval is undivided. Then, as in the second figure, another atom c, wanders
in, then ab is divided by c. (Note then that the spatial intervals ac and ab
become atomic in this sense.) Lewis’ interpretation saves the day, and doesn’t
require the atomsts either to postulate “strangely atonic” spacetinme (that
is, space and tinme as indivisible), or the like. (One shouldn't get one’'s

hopes up too soon, though, as there are problens with this suggestion.)

a b
Figure 1
a c b
Fi gure 2

Since the atonists are not obviously (i.e. non controversially)
conmitted to atomic space tine in the usual sense, Aristotle s argunents
against themin this area don't get off the ground, reductio or otherw se.
Thi s rai ses the question on how Aristotle understood aﬁonﬁiand the rel ated
words. |f he understood themto nmean indivisible, the arguments do go through
as the criticisnms do involve “conceptual” division by things passing in front
of other things and so on. But then we are in the unfortunate circunstance of
saying that Aristotle didn't understand what the atomi sts were getting at, at
| east in the Physics, assunming that the atom sts neant undivi ded by

gdiaivreton (and hence “not cut” or something sinilar by atoma) etc.

On the other hand, Aristotle’s argunents are bad argunents if
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ajdiaivreton and rel ated words have as connotation undivided. W can see this
by sinply noting that something undivided woul d nmean just any magnitude
bounded by void or another object. Wiat else could divide it? If

(“macroscopi c”) objects for the atomists exist by convention, then it would
seem that void would have to do the dividing. Hence all of Aristotle’s
argunent against atonismin the Physics nust rely on his critique of void,
which I will take up at another tine. (See section Ille for this issue.) |
note that Aristotle doesn’'t EXPLICITLY tal k about the atomi sts in Book VI, and
is only taken to be arguing against the atom sts and for continuity. But as we
have seen, there is a way in which the atonmists are for continuity, if

“ a[toma is taken to involve the property of “undividedness”. This raises the
guestion of who Aristotle could be arguing against (if anyone at all) in this
section if not the atonmists. Some have taken Plato to be Aristotle’s target
here. See Makin 1993 and section Ild below. (This is a problemfor whonever

wants to agree with Lewi s.)

There are several other direct problens with Lewis’ account, however.
Firstly, fragnent 579 in Presocratic Phil osophers (Kirk, Raven, Schofield
1995) reads rather strangely if you replace undivided with indivisible at
least in the English (I nmake no clains about how it reads in the Geek, of

course).

“For they [sc. Leucippus and Democritus] say that their primary magnitudes are infinite in number
and undivided (after Lewis) in magnitude; the many does not come from one nor the one from
many, but rather all things are generated by the intertwining and scattering around of these
primary magnitudes.”

Note that there is a bit of a semantic issue in the passage. | am not
claim ng that the sentence is granmatically strange (though it is), | am
claimng instead that following Lewis’ suggestion here nakes the neani ng of
this sentence very confused, where as the orthodox translation is a bit nore
straightforward. What would it gain to point out that here are things which

are undi vided? On one way of reading that claim it is alnobst a truism how
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could there be nagnitudes which are divided? If they are (conpletely) divided,

they woul dn’t be magnitudes, but nothing at all.

Furthernore, there is another problemw th assum ng that the atomsts
al | owed continua conposed out of undivided nmagni tudes. Consider again Figure
1, above, but this tinme interpret the figure to mean that a and b are the
“ends” of a continuumof atons. | do not see any way to interpret this as nore
than one atom as the whole continuumis undivided. There is no sufficient
reason for it to be divided here rather than over there. If we reject the
principle of sufficient reason (or the ou mallon version of it, for which see
Maki n 1993 and ny comentary below in section I1d), then we possibly get into
Par meni des’ trap which the atonists are presumably trying to avoid. This
argunent depends on the atons bei ng honbgeneous in some sense. (If they
weren’t, then this argument fails to go through.) So in order to have any sort
of divisibility, the atoms nust not be honbgeneous. Are they? Well, they are
said to have hooks, and barbs, etc. which makes t hem het erogeneous in one
sense. But they are also all conposed out of the sane sort of “stuff” which
makes them honpbgeneous in another sense. | do not see a way to decide this
issue at the present tine. There is a curious |line that suggests the
het erogeneity caused by the hooks and barbs does allows a real distinction

anmongst the atons. “They struggle and nove in the void because of the

dissinmlarities between them...” (8578 K,R'S) In that passage, there is the

suggestion that the atomic dissimlarities do cause notion, and hence there is
sufficient reason for this to “be” an atomand that to “be” an atom and
therefore for one to be able to overcone the “one big atonf probl em above. But
this relies on a probably overly pedantic reading (in translation, as well) of
one passage in a lost work. | therefore wouldn’t rely on it to solve the above
problem Note, though, that if the atons are already divided this problemis
nonexi stent, as is if the atons are indivisible, because then they can just
“break apart” wherever they “end”. See below (figure 3). If ae is taken as one
body consisting of atons ab, cd, ef and gh and atons are indivisible, then if

ae breaks apart, it can “deconpose” into the atons ab, cd, ef, gh. O it can
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break at ¢, leaving the atomab and the conmpound of cd, ef and gh. Note the
grave problens of identifying the atons if they are taken to be undivi ded and

in conplete contact. How does one “tell them apart”?

a bc de fg h
Figure 3

Anot her passage which seens to spell trouble for Lewis’ viewis in On
Ceneration and Corruption (Aristotle 1982, hereafter GC). Aristotle wites
(316b32):

“It must therefore contain atoms possessed of size, which are invisble; not least if coming to be
and ceasing to be are to take place by aggregation and segregation respectively.”

If Lewis thinks Denocritean atons were things that were undivided, this
passage seens to provoke a question about this account. On the orthodox
vi ewpoint, only atons would be indivisible. W nust now ask if atons are to be
the only things which are undivided in the Lewis account. If atonms are that-
whi ch-are-undi vi ded, then the above seens to conmit one to having the atom sts

as saying that anything visible is divided, by nodus tollens.

There is of course a way out of this problem- nanely, that atons are
only sone of the things which are undivided. On this view special undivided
t hi ngs were the atons, and nundane undivi ded things were undivi ded bricks,
tabl es and Zeno's toe. Then one has to explain what the atonms are and how t hey

are to be distinguished fromother things which are undivi ded.

Concei vably also the atomi sts could also claimthere aren’t really any
“macroscopi ¢ bodies” at all. This would nean that no atons ever touch to form
| arge clusters or that any |large body “really” has void between its atomc
parts. This may run into a problemwi th the description of the world at 8563,
(in K, R S) above:

“[...] becoming entangled, unite their motions and make a first spherical structure. This structure
stands apart like a ‘membrane’ [...]"
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This produces a probl em because it appears based on this passage that
the atonms were actually joined together somehow. In particular the use of

“entangl ed” is of note.

Wth this, | leave Lewis’ interesting heterodoxy, and begin the next

subsecti on.

Ilb - Sorabji

Anot her contenporary account of the notivati ons behi nd Denocritean
atomsmis Richard Sorabji’s (1983) account. In this part of my work | will
analyze his coments on the matter and see how they contrast with those of
Lewis (1998). | will first try reading the passages he selects as his evidence
with Lewis’ reinterpretation of a[toma(and rel ated cognates) and
retransl ation of ajdiaivreton(and its related words). | will then see which
transl ation seens nost plausible. | will refer to additional texts in On

CGeneration and Corruption (Aristotle 1982, hereafter GC) to that end.

Sorabji starts by explaining the part of the account that is virtually
uncont ested - Denpcritus and Leuci ppus are responding in sone way to Zeno'. He
starts by quoting GC from 316al0 and from 316al4. | think that nuch of these
passages, after Lewis, do nake nuch better sense by readi ng divided rather
than divisible. As Lewis (1998) points out the first part of 316al4 is best
read this way, as it doesn’'t seemto be a legitimate criticismw thout this
reading. Let us look at it briefly again, so that it may contrast to the | ast

part of the sanme section. Aristotle (1982) wites (316al4):

“A dilemma arises if one maintains that there is some body possessed of size which is
everywhere divisible [divided], and that this is possible. For what will there be to survive the
division? If it is everywhere divisible [divided] and this is possible, it might be at one and the same

1| shall discuss later how some have thought (and how | think) there may be a nore direct
connection between Denocritus and Leuci ppus to Parnenides and to other ancient natural
phi | osophers.
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time in this divided [divisible]’ state, even though the divisions had not taken place at one and the
same time; ..."

Sorabji suggests that this part of the text of GCis to be read as the
first stage of a paradox of divisibility everywhere. Aristotle’ s own solution
relies on potential versus actual division. If only actual division (as in the
above section) is a problem then it seenms plausible to read the first
di visible/divided as divided. Sorabji points out that Aristotle considers four
possibilities of what could survive the division. (He overl ooks that there is
an i ndependent passage in GC that also states the Denocritean atonms had size
(315b29).) This analysis of the argunent al so seens quite correct, with the

slight correction | have suggested.

We have seen how using Lewis’ retranslation makes Sorabji’s
reconstruction a bit nore plausible. Unfortunately, it also nakes reading the
very same paragraph from GC above with the second divisible as divided very
awkward, as it then reads “if it is everywhere divided and this is possible,
it might be at one and the sanme tine in this divided state...” This
conditional is silly and frivolous on the Lewis reading, and regardl ess,
doesn’t inpact the Sorabji reconstruction of the argunent. As we shall see
| ater, passages like these will appear to support a fundanental confusion in
either Aristotle’ s account of his predecessors or in the predecessors

t hensel ves.

If Aristotle neant (un)divided in the first instance and indivisible in
the second instance in that particular paragraph (GC 315b25-316a4), as nay be
suggested, then there are several problens. The bi ggest problemconsists in
there being a tension between the two hal ves of the sentence. This al so

applies if one tried to reverse the above suggestion. This tension arises

21f Lewis is “allowed” to reread divisible as divided, it is surely potentially permissible
to read divided as divisible. Throughout, | will insert the other possibility at each

appropriate tine.
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because it appears Aristotle is setting up two possi bl e opposing positions to

contrast them

| thus regard Sorabji’s attenpt to nake sense of sone of the notivation
for atomi sminteresting but inconplete. A nore thorough investigation, with
Lewi s’ suggestions in mind, mght prove fruitful. (Unfortunately for ny sake

it would likely have to involve very close readings of the Geek.)

Ilc Furley on the Atonists

David Furley’'s 1967 work is widely referred to in the study of ancient
atomism | will here discuss the first part of his text, particularly chapter
6, where he tal ks about the atomist reply to the Eleatics. | do not intend
this section of mne to be an argunent per se for or against his positions,
just an “engagenent” or “dialectic” with what is there. (I do not have very

strong opinions on his views on the issues, after all.)

Furl ey’ s account contains several interesting features. First, while he
goes along with the orthodoxy in that he argues that the atomi sts responded to
Zeno, he nentions the work of an earlier scholar who points out that nowhere
does Aristotle (our first extant reporter of the atom st views) say that the
Zenoni an argunments are actually what notivated the atom ¢ hypothesis. It is
poi nted out that Aristotle just gives argunents which supposedly (according to
Aristotle) yield atom st conclusions. (I note that | have pointed this out
above, particularly with regards to Aristotle’s discussion in the sixth book
of the Physics; Furley focuses prinmarily on passages in On Generation and

Corruption and de Cael 0.)

Second, he argues that Leuci ppus and Denocritus were possibly not just
physical atomists (i.e., that they believed there were objects in the world
that were indivisible) but al so conceptual atomists as well. He presents
several texts of Aristotle (particularly fromde Caelo G4) where Aristotle’s
argunents agai nst the atonm sts takes a mathematical tone (I use his
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transl ati on, however, note that “indivisible” in the first phrase actually is
«g[toma® and not “gdiavreton):
“Moreover, they must be in conflict with mathematics when they say there are indivisible bodies,

and rule out many common opinions and sensible phenomena, which have already been
discussed in the works on Time and Motion.”

Furl ey argues at length for several pages that Leuci ppus and Denocritus
nmust have held that there were theoretically (or “conceptual ly”) indivisible
magni tudes in order to nake sense of the above kinds of argunents against them

by Aristotle.

I find this account unconvincing for one particularly inportant reason
An appeal to a conflict with mathematics, as Aristotle does use, requires a
certai n understandi ng of what mathematics is. If nathenatics is regarded as
purely “theoretical” (i.e., does not refer to the real world directly), as it
is by many thinkers today, then Furley’'s account of Aristotle s criticism
tends to work. But | have just stressed that this is a nodern conception of
mat hematics. | understand there is much controversy over how mat hematics was
said to relate to the world in ancient Greece. Plato, for instance (see the
Ti maeus), seenms to have thought that astronony and (rusical) harnony are
branches of mathematics. Further, there is dispute over whether Euclid' s
geonetry? was nmeant to be an actual description of reality. If it was,
geonetry woul d presunably conflict with the atonmi st conception of reality
wi t hout appealing to “theoretical indivisibility.” On this account, Denocritus

woul d presunably have responded to Aristotle’s criticismof himvia geonetry

%] raise this issue, as it appears that undivided bodies do not seemto conflict with
mat hematics. After all, a line segment or a piece of a plane is in sone sense an undi vi ded
mat hemati cal body. Thus if one wants to agree with Lewis’ reinterpretations (see section |la)

one has to explain what Aristotle has in nmind here

* Note that | amnot being anachronistic by inserting the “Euclid” here, as the whole point
at issue here is whether the atomi sts had anot her geometry, where geometry here is taken to
be a physical geonetry. In the nmobdern context, there are actually 3 broad and nmutual |y
exclusive though interrelated cl asses of geonetries, mathematical, philosophical, and
physical. (See Bunge 1977 for nmore on this distinction.)
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by sinply disagreeing. If Euclidean geonetry is supposed to be a physica

geonetry or even perhaps a general physics, it can just sinply be asserted to

be false (i.e. that it incorrectly describes the world), and that proofs of

(infinite) divisibility using it are either fallacious or beg the question®

Furley eventually gives up on this line of attack in understanding
atom sm because he says it is “riddled with paradoxes”. Part of it nay be a
failure to fully appreciate ancient conceptions of geometry and mat hemati cs.
This sinmply nmeans that we do not know how to take the nature of Euclid s
work, and so to “interpret” Aristotle and Denocritus’ “di sagreenent” in that

l[ight is futile.

The next point of issue in Furley’s work I would |like to discuss
concerns his report of Sinplicius’ account of Aristotle s use of undivided and
i ndi visible®in atom st contexts. The point here is Aristotle did recognize
t hat perhaps the atonists were equivocating on the neani ng of ajdiaivreton
anmongst these three possibilities: (a) the divisible but not yet divided; (b)
the absolutely indivisible because it is partless (for a remark on this, see
bel ow), and (c) that which has parts and magni tude (size) but is inpervious
due to its hardness and compactness. Furley correctly points out that
Si nplicius probably thought that having magnitude neans having parts. However,
Furl ey shoul d al so have pointed out that Sinplicius could have offered to
conbi ne several of these notions of indivisibility, as they are nutually
conpatible. Bis very plausibly joinable with (c¢) in an atom st context, as it

does rely on the vagueness of partlessness, of which | wll discuss bel ow

5 The Euclidean postul ates that between every two points we can draw a straight line, and
that there is at |least one point are presumably what an atom st arguing agai nst the physical
reality of Euclid s geonetry would deny.

51 note that Furley seems to be aware of the ambiguity that Lewis (1998) points out
surroundi ng adiaivreton but does not seemto nmake an issue of it. (As we shall see, he in fact

waf f| es anongst the two neanings.)
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Next, | would like to address Furley’'s coments on partl essness and
indivisibility, as simlar views are taken for granted by various ot her
witers. It is taken for granted that partlessness necessitates absolute
indivisibility. Wy? Lewis (1998) points out that one need not conceive that
because sonething is “splittable” into two entails that it was conposed out of
the two. Perhaps the process of splitting produces sonething new. (This would
not be a forbidden creation ex nihilo either, as on this account, the
producti on would be “out of” the preexisting matter.) This is inmportant, as it
does allow for the curious consequence of permtting physical divisibility
that does not require nmathenatical divisibility. Here nmathenatica
divisibility is taken in the sense of mathematics as an enterprise that does

not purport to refer to the real world.

As noted above, the notion of partlessness is a bit vague. |Inagine a
perfect, uniform “mathematician’s” rectangular prism It has parts in so far
as one can inagine a plane passing through it and there being the top part of
the prismand the bottompart of it. But the prismisn t COVPOSED out of those
parts any nore than it is conposed by the division produced by a slightly off
center plane. See figure 4 below - (a) is no nore or |ess conposed out of the

two pieces than (b) is:

(a) (b)
Figure 4

This allows us to nmake an inportant distinction between actual parts and

conceptual parts. This in turn provides us with another tool to get a handle
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on how the atonms could be physically indivisible (or undivided) and not
“theoretically”. The theoretical divisions are of theoretical parts. There is
al so no reason to suppose that the hooks and barbs that the atons are said to
be are any nore than conceptual as well (figure 5). This figure is supposed to
represent how a barbed atom woul d [ ook fromthe side and fromslightly above
(ignore the stippled part; this is just to create the illusion of three

di rensionality). \Were does the barb end and the “other part” begi n? Having no
sufficient reason to place the “beginning of the barb” here, rather than there
(I amof course relying on an indifference argunent here - see bel ow and Makin

1993), the atom with its barb, are all one part.

«— Barb

Fiqure 5

My final comments on this particular work of Furley's concern whet her
there were “large atoms”. Furley wites of a controversy concerning the
possi bl e sizes for atons. He references a passage from Epi curus whi ch takes
i ssue with the supposed Denocritean assertion that the shapes of atons are
infinitely varied because it would mean that some were infinitely |arge.

Furl ey neglects to have pointed out another way in which this passage can be
regarded as spurious. This other way is to suggest that perhaps what
Denocritus was intending is that the atonms could be indefinitely large. (
understand that a[peria and its cognates can mean this notion as well.) This

woul d nmean “atonms as large as you like”, but never infinitely (i.e. greater
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than any natural number in length) sized’. Furley next provides a reference to
Lucretius (Il 475ff) which is now unusable to support his (Furley’'s) views on
the size of atoms. Lucretius (1977) wites:
“Since | have proved this point, | next move on to its dependent theorem: that the atoms exist in a
finite number of shapes. If this weren’t so, some atoms, by turnabout, would have to be of infinite
magnitude. You see, within the limits of small size the shapes of matter cannot vary much from
one another. Suppose our basic bodies possess three minimal parts, or slightly more. When you

arrange these parts within one body, spotting them top and bottom, right and left, you will have
found the shapes that each arrangement of that one body can give - all that there are.”

Thi s passage cannot be used to support the notion that Denopcritus
t hought or didn't think that the atons could be infinitely large. Even with a
doctrine of “mnimal parts” conposing the atoms, such as the Epicurean one
Lucretius is expounding in this passage, the atons could vary considerably in

size if there were no upper bound to the nunber of mniml parts.

Furl ey has another work, The Greek Cosmpl ogists (1987), which has one
new i ssue concerning the atomsts | would like to discuss next. (The fact that
this work is regarded in part as a “text book presentation” of his earlier

work is of no consequence here, as he does present sonme new argunments.)

Furl ey focuses a fair bit of his discussion on the geonetrical versus
physical atomi smissue | have remarked on previously. He nentions the passage
in Plutarch concerning what is known as “Denocritus’ cone”® | agree with the
concl usion that he draws, that because we do not have Denocritus’ answer to
the dil emma posed, we cannot deci de between the two possible alternatives.

This is assuming, however, that Lewis is incorrect about gdiavreton If Lew s

"] regrettably forget the reference, but there has been some recent discussion surrounding
the possibility that the “lines” in Euclid s Elements are to be taken as being possibly

indefinitely long. This is an interesting, though not terribly inportant coincidence.

8 The story of Dembcritus’ cone goes as follows. Consider a cone, and cut it into two

pi eces, one a smaller cone and another a fustrumof the cone. Consider the surfaces produces
by your cut. Are they the sane area, or not? If they are the same area, then the cone appears
to be a cylinder. If they are not the same size, then the cone is not smoth and i s sonet hi ng
like a ziggurat. Denocritus’ answer to this dil emma does not survive.
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is correct, however, there is another possible solution to Denocritus’ cone,
nanely that the cone may very well be divisible into two parts anywhere one

i kes, as each piece of the cone that remains is thereby undivided is hence,
an atom as we have seen. (For this consequence of the reading of ajdiaivreton

as undi vi ded, see section Ila of this paper.)

Now that | have renarked sufficently on Furley, let us nove on to

Maki n”s npst interesting discussion of indifference argunents.

I1d - Makin and the Indifference Argunments

As we have seen in previous subsections above, | rely heavily on the
views of Makin (1993) in understandi ng many of the atomi st argunents and the
argunents to which they are likely reacting’ | shall here explore the details
of this claimand his general account of atomsm A central point here will be
that it is inpossible to understand ancient atom smw thout a grasp on the

i ndi fference argunments enployed in this context.

Makin first uses the account of indifference argunents to discuss the
atom sts at page 8. (Al references within this subsection are to Makin 1993
unl ess otherw se stated.) He explains that |ooking at indifference argunments
is a good way to look at the conflict between the atonmists and Zeno. | will
exam ne Makin's case for the use of the indifference argunents. (As we have
al ready seen, | recognize the inportance of these kinds of arguments, so this
section of the present paper will be in part an attenpt to work out nore of

this inportance.)

® Indeed, as Makin points out, Aristotle adopts this strategy of arguing when responding to
the atomists. | have not surveyed enough of the Aristotelian corpus to tell whether Aristotle
ever uses it when not responding to the atomists. It appears likely (as we shall see) that he
uses this particular formof argunent against the atom sts because it is an argunent form
they liked to use. He is hence “fighting themon their own terns”, which is remarkably
charitable - or not, depending on how you viewit. It could just as easily be viewed as an
covert attenpt to say “Look how silly the atomists are! Their own style of arguments lead to
their downfall.”
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Maki n next gives us a discussion of the difference between phil osophi ca
accounts and scientific ones, and flags that this may be regarded as
anachronistic as far as the atomi sts are concerned. He is correct to point out
that presocratic atomsmis not a scientific account in the sense that there
are no appeals to experinment or enpirical evidence used to support it.
(Except, | might suggest, the possible appeal to the senses concerning the
juxtaposition of things with zero size, and perhaps al so what Aristotle

reports as the “ash can” exanple. W shall see these points a bit later.)

This distinction | think is inportant, but not for the reason he
suggests. He suggests that this distinction is useful in drawi ng some
“di sci pline boundaries” in Denocritean thought. The present paper is not about
anyt hing other than the reasons behind the atonic account, so | need not
directly concern nyself with the other parts of the Denocritean corpus. This
is of course no reason to dismss Makin's division. However, his attenpt to
partially renmove the atomic account fromthe “theory of nature” (p. 9) | do
not think is a good one. To this end he distingui shes between the
“phi | osophi cal Denocritus” and the “scientific Denocritus”, suggesting that
the atom stic hypothesis nmay belong nore to the “phil osophi cal Denocritus”
than is commonly thought. This reevaluation is not suggesting that atom sm
does al so not belong to the “scientific Denpcritus”. Hence, at this point |
wonder about the notivation behind dividing his account in the first place.
Maki n says that dependi ng on how one takes Denocritus to be (either as one or
the other) will affect one’s account of atomism | agree with this thesis.
However, fromthis it does not follow that one should make the division for
any reason except to bring out this point. Wat is wong with just taking
Denocritus as a reasonably unified thinker |like one treats npst other ancient
phi | osophers? (For instance one nornally treats Aristotle this way, who was

al so a very wi de ranging thinker.)

After introducing the distinction, he describes the scientific

Denocritus as the one that is concerned with responding to the Eleatic
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probl ens, particularly those of Zeno and Melissus. On the other hand, the
phi | osophi cal Denmpcritus is supposed to be the one that recognizes that the
El eatic argunents are self-defeating in some way. | see no reason to divide
Denocritus this way. Since as Makin hinmself already pointed out, there’'s no
cl ear sense in which there was an i ndependent science at the tinme. Eleatic
argunment s agai nst pluralismand nmeani ngful discourse woul d be regarded as

attacking two parts of a greater whole - the whole of philosophy.

Maki n suggests that the scientific Denpcritus’ account of nature would
be one that the phil osophical Denocritus could “point to” in face of the
El eatic problens, saying that it “could be like this”, wthout necessarily
conmitting hinmself to it. | amnot suggesting that Denocritus stubbornly held
his “scientific” views (nor am| suggesting he did not), but this seems to
make Denocritus sonewhat w shy-washy w t hout much gain. However, Makin’'s point
can be nmade without this division into halves, and it is a good one. The point
is sinply that Denpcritus was doing sonmething like an “inference to the best
expl anation.” He wites that nost of those who have witten on the atom sts,
fromantiquity onward, have taken Zeno as the primary notivating factor for
the atomi c argunents. As we shall see below, | think this is true as well, but
al so recogni ze influence from Parnenides directly on the atom sts, as well as

possi bl e i nfluence from Anaxagor as.

This brings us to the indifference argunments, which Makin places in the
canp of the “phil osophical Denocritus”. | will skip discussing the chapters on
the Eleatic predecessors found next in Makin's book (as they are inportant to
grasp but not inportant to talk about here, except as the sections on
Denocritus refer back to then) and nove on to the first section on the

atonmists, “Indifference and Indivisibility'.

0} shall talk nore about this in section four of the paper, but it is inportant to notice
imredi ately that in this section | shall ignore the controversy of Lewi s’ retranslation of

gdiaivreton (and so on).
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Honogeneity is said to ground indivisibility. That is, the introduction
of void allows macroscopic bodies to be divisible because they aren’t
honogeneous and allows the atons to be indivisible, and hence (on the usua
account) not vul nerable to the Zenoni an paradoxes. But why woul d honbgeneity
grant indivisibility? The indifference argunent is supposed to be at work
here, which goes as follows. There’'s no nore reason for it to be divisible
here rather than there, so it is not divisible at all. (This is said to be an
argunent for the nonismattributed to Parnenides.) Introduce the void, and
there is a sufficient reason for a nacroscopic body to be divisible here
rather than there, as there is a “crack” init - a crack of void. This
presupposes, as Makin is quick to point out, that the atons were not in
contact. There is some controversy here; | regard the evidence of the
followi ng parts of passage 563 in KR, Sto be fairly convincing to the effect

that atons were allowed to touch:

But when their multitude prevents them from rotating any longer in equilibrium, those that are fine
go outwards towards the surrounding void as if sifted, while the rest ‘abide together’ and,
becoming entangled, unite their motions and make a first spherical structure. This structure
stands apart like a ‘membrane’ which contains in it all kinds of bodies; and as they whirl around
owing to the resistance of the middle, the surrounding membrane becomes thin, while
contiguous atoms keep flowing together owing to contact with the whirl.

Saying that atonms could be entangl ed together w thout touching would
requi re sone sophisticated account of inter-atonic repul sion which there is no
reason to suppose the atomi sts held. (After all, there is no likely nmechani sm
one coul d propose that woul d be consistent with what the atom sts knew and
postul at ed about things. Any such nechani smwould strictly be ad hoc, and it
is important in the interests of charity not to posit ad hoc hypotheses on the
anci ents wi thout good evidence.) The phrase “contiguous atons” seenms to clinch

the view in favour of contact of atoms.

Makin then tries to explain how assenblies of atons could be still
divisible on this account even with contiguous groups of atonms. Here we have

to nove into (as he puts it) nore physical reasons, of which he suggests
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three. The first reason he suggests is: the atoms were said to be hard - they
could be so constituted that nothing could ever divide them Second, he
suggests that perhaps it was on account of their smallness. (This can be

| ooked at as follows. |If one imagines a pestle crushing a grain against a
nortar, there comes a point where one cannot crush (and hence make somet hing
into small er pieces) anynore due to the snmallness of the pieces of stuff in
question™.) Makin's third suggestion is to think of the atons as partless; if
something is partless, it is not conposed out of anything, and hence cannot be
broken down into parts. Finally, he suggests that the honogeneity of the atons
m ght be the way to ground their indivisibility. As we have seen via his
“preview’, this latter point is ultimately the one he accepts. | agree with
this concl usion, however, | think there are places where he is a bit hasty in
di sm ssing the other reasons. (Sone of them taken suitably, reinforce the

account he ends up giving.)

Makin rejects the third alternative, claimng that we know the atons had
parts. | think he does this somewhat prematurely. As | renmarked above in the
section on Furley’'s views, it is not clear what a part of sonmething is under
certain circunstances. Since Makin is the recent thinker who focuses on the
i ndi fference argunments, | shall give an indifference argunent against ny
account of parts above and then show where it is nistaken. The argunent goes
sonething like this. W know that the atons had parts (e.g.: hooks and barbs);
hence because they have at |least two parts there is sufficient reason to have
them divisible here (at the boundary of parts) rather than there and so they
are in fact divisible. But we have seen in ny remarks on Furley that this
presupposes that the parts are distinguishable - one can have a partless atom
with notional parts without wild contradiction. So partlessness can perhaps
ground the indivisibility after all. (O course, as Lewis (1998) points out
this just as easily can ground undi vi dedness. | actually think this particular

account of parts works better on the Lewi s reading.)

1) owe this way of looking at things to Bachelard 1975.
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Maki n thus nmoves to the small ness account, which is rejected on the
grounds that atoms cane in different sizes, sone |large and sonme small. Here
the textual evidence is a bit unclear. Mst recent doxographers have been
puzzl ed by statements like the one of Dionysius ap. Eusebium reproduced as
8561 in K R S

“To this extent they differed, that one supposed that all atoms were very small, and on that
account imperceptible; the other, Democritus, that there are some atoms that are very large.”

| don’t find this part of Makin's account at all satisfactory. Mkin
doesn’t provide any references to the passages he has in nmind; | can only
assune he is thinking of passages |ike the above. W don’t know what is neant
by “very large” here - it could only nean very large in relation to the atons
of Epi curus, whomthe Denocritean atons are being conpared to here. (After
all, there is no absolute sense of “very large” anyway.) In the nodern
context, a cesiumatomis very large (around five hundred and eighty tinmes
bi gger in volune) conpared to a hydrogen atom (Zundahl 1993), but that doesn’t
nmean that a cesiumatomis very large in any sort of absolute sense. (And

certainly not conpared to any nacroscopi ¢ bodi es!)

There is no reason to rule out snmallness as being part of the ground for
indivisibility even if there are “large atons”, as even the | argest ones coul d
be small enough to avoid being crushed. In the nortar and pestl e anal ogy above
- there cones a size where the pestle cannot break the fleck of grain down
further. But that does not entail that all flecks of grain too snall to be
broken by the pestle are the sane size! O course, the problemwth this
account is that there are different sized things corresponding to the pestle
in the world. Since different sized pestles are unable to crush different
di stributions of smallest parts, perhaps this netaphor is msleading after
all. | don’t think this charge is fair, however. For one thing, the small est
thing that conceivably crush sonething else itself has a certain mninum size.

Perhaps the atons could not “crush” other atonms and so “self-crushing” limts
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atomc size. | do not nean to suggest this as a way the atom sts nmay have
t hought, however, sinply dism ssing snmallness as a ground for indivisibility

the way Makin does is premature without this consideration.

Maki n moves onto the hardness claimnext. Here again | have probl ens
with his dismissal. He says that any account using (absolute) hardness woul d
sinply beg the question against Zeno. | agree with this charge, but on those
grounds we cannot sinply rule it out, even on the principle of charity. Zeno
assunes that there is no absolute hardness; the atonists disagree. Wo's
beggi ng the question? They both are, in sonme sense. It does not seemto be
fair to say that the atom sts beg the question sinply because they cane |ater
in history. In the nodern context, we would hopefully settle this debate via
experiment, not a priori, though it is unclear how one could discover that

somet hing is absolutely hard.

Final ly, Makin noves into an account based on inpassivity (solidity) and
honogeneity. It is at this point where he brings the indifference argunents to
bear. Makin nakes the interesting suggestion (which | have independently
devel oped agai nst Furl ey, above) that honpgeneity hel ps explain in what sense
the atoms could have had parts and at the same tinme be reported to be
partl ess. He suggests that those who have adopted a “physical” reading of
Denocritus are often worried by this apparent contradiction. But we have seen
that we need not adopt Makin's distinction between the “scientist” Denocritus
and the “phil osopher” Denocritus in order to resolve this apparent

contradiction.

Maki n antici pates an objection to this account, nanmely that the atons
were partless in sone relevant sense. He thinks that this has been
msattributed to Denocritus fromlater antiquity onwards, and attenpts to
sketch out a reason for this claim Part of Makin's attenpt centers around who
Aristotle is responding to in Book VI of the Physics. As | have renarked

contra Lewis, above, there is some reason to doubt the orthodoxy that
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Aristotle has the atonmists in mind here. But the reason Makin gives for
rejecting the atomsts as the target in this section are twofold. First, that
Aristotle nmentions that his aimis to show that it is inpossible that
continuity arises out of indivisibles” and second, that it is unlikely that
the atom sts allowed for continuity between atonms. He al so points out that
Aristotle says explicitly that he is dealing with those who take Iines and

poi nts as indivisibles.

But the first of Makin's reasons does not work. As we have seen, there
is a problemwith this claimas the atons quite clearly becone entangled with
each other. Makin correctly points out that two atons with square faces could
cone together, become honobgeneous and hence becone indivisible. This seens
correct enough. But here, as we have seen above, Lewi s’ (1998) retranslation
of ajdiaivreton does save the day at the cost of having to provide a mechani sm
for atoms sticking together. (W shall see how this mght work bel ow (section

Il1la), when | discuss the relationship between Parneni des and the atonists.)

The second reason | think he succeeds with reasonably well. Finally done
with partl essness, Makin noves into honpbgeneity. Zeno's argunent is said to
provide a problemto those who assert plurality; hence the atom sts could have
adopted sonething |ike a Parnendi an one, which is a unity. But if the atons
have parts, this nmeans that the atomis a plurality of those parts. Mkin
tries to devel op an argunent for Denocritus that does not either produce the
forbidden “if a particular atomhas parts, it has an infinite nunber of parts”
(call this line A) or make use of mnimal parts in the way that the Epicureans
did later. Makin works out a way for the atom sts to deny A by having them

deny that an atom has a determi nate nunber of parts. On this account, an atom

12 ne very interesting possibility for Lewis’ rereading of gdialvreton here is that perhaps
Plato (the adopter of indivisible lines) is being conflated with the atomi sts because of our
common reading of gdiaivreton as indivisible. Aristotle here woul d be keeping them separate, as
he should. On this account, Plato woul d have used gdiaivreton one way (as indivisible) and the
atoni sts woul d have used it other way.
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has as many parts as one would |ike, but always a finite nunber. Makin then
rai ses the worry that this view may be too subtle, and that this may all ow for
divisibility in thought. Mkin defends his claimagainst these two objections
quite satisfactorily, but neglects to point out the “subjectivity of parts”
vi ew point | have presented above in ny response to Furley. He al npbst “gets

it” when he discusses how sonething can have parts and yet not be conposed out

of them

Maki n then recogni zes that his account of grounding indivisibility in
honogeneity does | eave a few unsatisfactory threads dangling. He regards the
nost i nmportant one as the possibility of an infinite nunber of atoms in a
finite area. This could occur, according to Makin, because there (by the
i ndi fference argument) could be atons as large as you like or as small as you
like. But this seens to miss the point of the Zenonian problem Precisely
because it was thought that an infinite nunber of things with extension mnust
have a infinite extension, the atonists posited a way to avoid having an
infinite number of things in the same place. Makin's claimthat the atom sts
are vul nerable to having (say) a 1-unit sized atom covered by a 1/2 unit sized
one, a 1/4 sized one, a 1/8 sized one and so on and hence an infinite nunber
of “parts” of an atom and hence becom ng vul nerable to the Zenoni an probl em
agai n presupposes that there can be an infinite nunmber within that finite

area, which seens to be exactly what the atonists want to deny®.

I find that Makin's introduction of the indifference argument to appea
to honogeneity of the atons ultinately succeeds. Wth the brushing up | have
suggested, it should get built into the general account of ancient atom sm W

shall see this in section four of the paper

13 The atonists do not want to deny that there are an infinite nunber of atons of indefinite
variation in shape and size. They woul d deny that they can all be within a finite volume. A
possi bl e mechanismfor this would be the like-to-like nmechanisml wll discuss in section
Il1la, below.
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Ile - A Good Try - Pullman’s brief account

Pul l man’s 1998 work is an attenpt to do the entire “western” history of
the “atom’ concept in one volune. He devotes one chapter to Leuci ppus and
Denocritus (as well as to Epicurus and Lucretius), which | shall discuss
extremely briefly here. Mdst of what he wites is unoriginal and derives (and
i s acknow edged as such!) from other sources we have | ooked at. However he
does stress two nmain points, one of which | have been sonewhat overl ooking so

far.

He enphasizes that the void is just as an inportant part of the atom st
account as the atonms are. (History would have been a bit different if the
atomi sts had got the nane “voidists” or sonething like that - it mght have
made for sonme rather interesting ad hom nem attacks.) Mst of the other nodern
commentators tend to focus on the reason for the atons thensel ves, w thout too
much consi deration of the other half of the picture. This is strangely in
opposition (as Pullman points out) to the tactic of many of the ancient
commentators and repliers to the atom c account. Aristotle, for instance, did
not take the atonmists to task as much for positing nagnitudes which are

gdiavreton, as for positing voi d.

H s second main point that | find interesting is his claimthat
Leuci ppus did not attribute weight to the atons, and that opini ons anongst
scholars as to whether Denopcritus or Epicurus introduced this concept were
divided. As | remarked in the introduction, | find insufficient textua
evi dence (or indeed, insufficient text sinplicter) to support any way of
di stingui shing the views of Leuci ppus and Denocritus, so | wonder what Pull man
has in mnd here. No reference is provided. Perhaps he is referring to the
work of Bailey which attenpts to distinguish between the two, which according

to Kirk, Raven and Schofield 1995 hasn’'t garnered nuch support.

I1f - Hankinson on Atom stic Causes & Expl anations

There is sone material in Hankinson's (1998) account of atomism |
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extract two nmain points worth engagi ng that we have not al ready exam ned
el sewhere. First, he relates the atoni st account of atoms and void to the
doctrines held on sense perception. Second, he considers the reasons for

positing an infinite void.

Hanki nson rel ates the atom c view on sense perception to the views
concerning atomsmas follows. He points out the problemw th asserting that
reality is fundamentally different fromwhat the senses tell us it is |ike.
This would be a claimof self-undernmining via the enpiricismthat Denocritus
accepts. So the atomi st account has to both deal with the Eleatic worries, as

we have seen, as well as avoid creating an account that is self-underm ning.

How does this work? The atons nmust produce sone sort of influence on us
in away that is somewhat reliable. Hankinson points out that this mght work
t hrough an account of secondary properties. It is not clear how the atomsts
could ground the secondary properties, since the atons are all basically the
same stuff, just arranged in different ways. Hanki nson points out one way -

i nfl uence on other atoms in a (human) body to produce phenonenal effects.

Whet her Denocritus allowed this kind of influence is unclear. This is rel evant
to our present purpose, as the various powers of the atons mght well tell us
nore about the notivation for positing them Hankinson suggests that
Denocritus woul d have been a thorough reductionist, rejecting the reality of

anyt hi ng but atonms and the void.

He sites the very fanpus passage concerni ng Denocritus’ viewpoint on

this subject. Denocritus is said to:

“sometimes abolishes the things which appear to the senses, and says that none of them
appears in reality but only in opinion, the reality in things being the existence of atoms and the
void:

by convention sweet, by convention bitter, by convention hot, by

convention cold, by convention colour; in reality atoms and void.”

Thi s passage does seemto rule out the possibility that atonms had any
Page 27 of 51



causal powers in the secondary property sense. But this view turns on what one
takes "“opinion” to nean. Could the atonms cause opinions, which in turn would
be certain collections of atonms and voi d? The textual evidence for this claim
is uncertain. Passage 553 in K,R S dimy suggests this possibility, where
Sextus reports on a work of Denobcritus on sense perception (underlining

added) :

“In the Confirmations, although he had promised to assign the power of assurance to the senses,
he is none the less found condemning them, for he says: ‘But we in actuality grasp nothing for
certain, but what shifts in accordance with the condition of the body and of the things which enter

it and press upon it.”

The condition of the body for an atomist is surely the configuration of
atonms and void spaces within it. And via the pressing nechanism we have the
expl anation for the formati on of opinion, if opinions are taken to be certain
ki nds of clusters of atons. There is no evidence that this is indeed what the
atom sts thought concerning opinions, so we have therefore an inconplete
account of the atom st account of senses. W have thus seen that even an
account of secondary properties (in ternms of causal dispositions to enter
bodi es and produce opinions) is possibly attributable to the atom sts without

conprom sing the picture of “merely atonms and void.”

The second point of interest in Hankinson's work that should be exam ned
is the claimthat we do not know why the atom sts postulated an infinite void.
This remark is especially curious, because it occurs imediately after his
di scussion of the indifference argunents (see section Ile above). There is a
very obvious ou nellon argument to ground infinite void, much like the
Par mendi an argunent to ground linmitless being. Wiy this anpunt of void, rather
than that? Hence there is unlimted void. (See also nmy account of Melissus’
relation to the atom sts, below. ) This form of argument can al so be used to
ground the infinity of the atons and the infinity of kosmi. An infinite
“space” (anmount of void) also seens to be required for an infinite anount of

atons, so if the atonm sts were already committed to an infinite nunber of
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atons by Eleatic problens, the infinite void would just tag along as a
necessary consequence. Hanki nson’s suggestion that the atom sts may have
argued that a linmt to sonething insubstantial (void) nade no sense seens

plausible, but I find it a weaker argunent than the two | have suggested.

Wth these remarks on Hanki nson fini shed, we can now nove to the third
section of this paper, which concerns itself with the relations between the

atom sts and ot her anci ent phil osophers.

Section 11l - Denpcritus and other ancient thinkers - Parnenides et. al.
In this section, | shall examine the possibility that Denocritus was
i nfluenced by several other ancient thinkers. | shall start w th Parnenides,

exam ne a strange passage connecting Anaxagoras to the atom sts and further,

t he general Anaxagoras-atom st connection in this light, discuss the

ubi qui tously di scussed relation to Zeno, |ook over the possibility of a
relation to Melissus. Finally | will then briefly discuss Aristotle’s reaction
to them generally speaking. | shall not dwell on the latter point as | am
primarily interested (see the title of the present work) in the reasons for

at om sm

Illa - Parnenides and the Atomists

The nost fanous fragnments of Parnenides consist of the followi ng (here
reproduced together, translations as used in Kirk, Raven and Schofield 1995),

passages 296-297:

“It never was nor will be, since it is now, all together, one, continuous. For what birth will you seek
for it? How and whence did it grow? | shall not allow you to say nor to think from not being: for it is
not to be said nor thought that it is not; and what need would have driven it later than earlier,
beginning from nothing, to grow? Thus it must either be completely or not at all. Nor will the force
of conviction allow anything besides it to come to be from not being. [...] Nor is it divided, since it
all exists alike; nor is it more here and less there, which would prevent it from holding together,
but it is all full of being. So it is all continuous: for what is draws near to it what is.”*

¥ | note that this translation (the KR, Sone) is rather different in the |last sentence from
that used by Furley (1967). His translation has “So being is continuous (holds together); for

being is next to being.” It also has “divisible” rather than “divided” in the first sentence
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There are quite a few possible simlarities between the Parnendi an “one”
and a Denocritean atom | shall extract five fromthe text above, three wel
recogni zed and two sinmlarities which have perhaps been sonmewhat overl ooked.
Firstly, they are both eternal in the sense that “the one is” and that “atons
are (never created)”. The atons are also continuous w thin thenselves
(Aristotle 1991 at 985b), and “the one” is continuous within itself. “The one”
is also said to be not “nmore here and |l ess there”, which also applies to the
atonms, as they are honogeneous at |least in one sense (reference: Aristotle
1991 at 985b™). Al of these commpnalities are comonly noted anpng nodern
hi stori ans of phil osophy and science. There are, however, two parts of the
fragment that are worth looking into nore. Firstly, if the atonists can be
taken as responding to Parnenides, then the remark “Nor is it divided, since
it all exists alike” affects the earlier discussion concerning
undi vi ded/ i ndi vi si bl e. Secondly, there is also a very interesting possibility
that the last sentence in the fragment also tells us sonething about the
atons. | shall treat each of these extrenely specul ative theses in turn

Firstly, on “Nor is it divided since it all exists alike.” As we have
seen above, Lewis (1998) has advanced the case that the Denobcritean atons were
in fact undivided rather than indivisible. How one regards the connection

bet ween Par nmeni des and the atomists is going to depend on whether one can nake
better sense of either of the two interpretations of gdiaivreton 1f the

atonmi sts are responding to Parneni des, which seens somewhat |ikely given the
three well recognized simlarities above, it is plausible that they may have
borrowed ot her aspects of the Parnenidean account. “all exists alike” suggests
a form of honobgeneity as well, but al so suggests a possible reason why the
atons are undivided. This is the reason we have seen previously - if they “al

exist alike” there is no sufficient reason for themto be divided here rather

than there, and so they are undivided. This also suggests that they are

) amreferring to the phrase “of these the full and solid they call an entity”.
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di visi bl e everywhere, for precisely the sane reason. That does not entail that
they are at any tinme divided everywhere, and given that atoms (not the
atoms'®) exist forever, they nust have a method of coning into being, which is
the topic of the next remark. Textual evidence fromthe atomi st viewpoint to

support this issue will follow both, as they go together.

The last line in the Parneni dean passage above, if it was adopted by the
atom sts, gives a mechanismfor the generation of new atons w t hout requiring
the forbidden ex nihilo creation, and deals with how the atons would avoid
getting ‘worn’ down. (This latter concern only applies to the Lewi s vi ewpoi nt
- indivisible atons do not get worn down, though undivided ones do. This is

because they would tend to get divided at sone point.)

My suggestion is that the atom sts allowed the atons to conmbine to form
new atons by the Parnendi an nechanism “for what is draws near to it what is”
suggests that a group of atons could reconbine after being divided because of

attraction anongst |ike atons.

These hypot heses require textual support. First, from GC A8 326a9
(Aristotle 1982):

“Yet Democritus says that each of the indivisible [undivided] bodies is heavier in proportion it its
excess.”

The issue surroundi ng undivi ded/indivisible here doesn’t nake nuch
di fference, however, it does say that the atonms conme in different sizes. How
could these different sizes cone about? It is not by void within the bodies,
as that only applies to conmpound bodies (i.e. bodies that are nmade of nore
than one atom) . But we know that sone atoms are said to be bigger than

others. If the atons are indivisible, again there is no problem- the atom sts

18 | shall explore this somewhat overlooked possibility shortly.

7 o at least as is commonly understood. | shall exanmine a rather overlooked passage from
Aristotle’s Metaphysics which may in fact call that viewpoint into doubt.
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could sinply posit that there are atons of arbitrary sizes, with the problem
of running into the issues concerning atomc parts that | have di scussed

el sewhere in the present paper.

But what of the drawing like to Iike?

“For creatures (he says) flock together with their kind, doves with doves, cranes with cranes and
so on. And the same happens even with inanimate things, as can be seen with seeds in a sieve
and pebbles on the sea-shore ...” (passage 570 in K, R S)

At oni st cosnol ogy al so seened to nmake use of this principle. Passage

563, also in Kirk, Raven, and Schofield has (enphasis added):

“[...] The worlds come into being as follows: many bodies of all sorts of shapes move ‘by
abscission from the infinite’ into a great void; they come together there and produce a single
whirl, in which, colliding with one another and revolving in all matter of ways, they begin to
separate apart, like to like. But when their multitude prevents them from rotating any longer in
equilibrium, those that are fine go out to the surrounding void as if sifted, while the rest ‘abide
together’ [...]"

If we accept the Lewis reading (of ajdiaivreton, etc.), then, can we get
any support for the formation of atonms by this nmethod? | think we can, if we
view all the atons as alike in some respect. W have already seen that it is
relatively safe to say that the atom sts held that the atons are ‘nade of the
same stuff’. Movenent in the void can be explained this way too. Should an
atom passi ng through the void come near a collection of atons (in a conpound
or otherwise) it will tend to this area of space- pebbles with pebbles and so
on. (This is simlar to the account of Berryman's (1999) work on the notive

power of the void. | shall discuss this account bel ow )

Note that this resolves another problemw th atom c notion which nmakes
use of another indifference argunent. |If one takes the indifference argunents
seriously, one has a hard tine deciding whether void should all ow novenent or
not. On one hand, we have Aristotle s argunment in Physics at 214b12-215al
(Aristotle 1996) which argue that an atomin the void has no sufficient reason

to go this way rather than that way and hence cannot nove at all. (On the
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assunption, of course, that an atom al one has no natural direction of novenent
like an Aristotelian “matter chunk”'®.) On the other hand, perhaps it can just
go any old way ‘it pleases’, there being no sufficient reason to force it to

go this way rather than way. (As | see it, this is one way how an atom st

could respond to Aristotle’ s objection here.)

But here we can play the like to |like card. Assuming that atons are
conpletely matter and contain no void", they are “like” other bunches of
matter, and thus would tend to nove “here where there is matter” rather than
over there, where there is just void. In fact, there is even part of the

passage which suggests an attraction mechani sm

“[...] Again, the containing membrane is itself increased, owing to the attraction of bodies outside;
[..]"(part of 8563 as above)

Since sone of the atons were hooked and barbed, this attraction would

tend to have sonmewhat pernmanent results.

O course, it could not have conpletely permanent results, or after a
time all the atons there are would bunch together in one huge “the one”-l1ike
mass. Since this hasn’t happened, and in infinite tine it would have (by
standard anci ent Greek reasoning about infinity®), a mechanismfor separating
the atons nust be available. One is known to us, nanely “jostling”, as in:

(see the last part of 8583, KR YS):

“[...] so he thinks they cling to each other and stay together until such time as some stronger
necessity comes from the surrounding and shakes and scatters then apart.”

8 Aterm| have coined to refer to a piece of Aristotelian matter made up of only one of the
el enent s.

19 See bel ow for an exploration of a possible counterexanple to this widely held thesis.

20 1f some atoms “started” (in other words, “were ever”) as being infinitely far apart, it
isn’t clear that they would necessarily aggregate together in this way in infinite tine. This
i ssue (that is, Leucippian/Denocritean conceptions of the infinity of time) of course is
sonewhat of f the present topic.
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As noted above, Berrynman (1999) has recently advanced a sonmewhat simlar
thesis, which attenpts to explain howthe atom sts allowed for clustering of
atonms. | bring this up here, as it appears to conplenment the Parnendi an type
accounts nicely. She has witten on a passage from Aristotle concerning why he
t hought that void could not be a “cause” (ation) of notion. In some sense,
then, this account is the opposite of mine. She does nention the like to like
principle, but instead goes with a “path of |east resistance” explanation
claim She wites:

“The claim is simply that bodies tend to move in the direction of least resistance. Given the

motion of detached atoms constantly bombarding each other, it is an empirical generalization that

the overall tendency will be in the direction of least resistance. Thus void, merely because it offers

no resistance, is the explanation why bodies move at a certain time, in a certain direction and to a
given extent.”

Thi s expl anati on does give a partial explanation for notion through a
void (as an indifference argunent |ike the one Aristotle gives does seemto
rule it out somewhat) but it doesn’t counter the full force of the
i ndi fference argument. Couple the path of |east resistance claimwth the
claimthat atons are attracted like to |like (as we have seen) and we actually
obtain a full explanation of why the atonms noved. In other words atom c notion
was a tendency nmove through the path of |east resistance to the places where
there was a congregation of atons of the sane kind. (This is in contrast to a
Par mendi an “one” whi ch does not npove.) This account is quite specul ative and
relies on looking for parallels in places where there are perhaps none to be

f ound.

In nmy response to Makin (in section I1d above), | mentioned that he
overl ooks a way in which the atom sts can avoid having infinite nunbers of
atons in a finite volune and hence avoi di ng another version of the Zenonian
attack. This is another use for the like-to-1ike mechani smand hence anot her
way in which the atomists nmay have nmade use of Parneni des own stipul ations.
Since the atoms would tend to congregate like to like, all those of one size

woul d tend to be together, and thus one could not have an infinite nunber in a
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finite volune. For exanple, suppose that water atons are of size 1/2. Then
there woul d be a tendency of things |like water in size to congregate around it
- beyond a certain size, things would be insufficiently like water to
congregate there, and hence there would be no paradoxical size problem

(1/2+1/ 4+1/8+1/16+... would just bottomout (and hence avoid the “infinite
sunf) at sone size such that any atom snaller would be sufficiently unlike its
nei ghbours that it could not fit together. How nany terns of the series that
woul d be necessary woul d depend on the other characteristics of the atons

(shape, presunably.)

I11b - Anaxagoras and the Atonists

There is a curious, and somewhat overl ooked, passage in Aristotle’s
Met aphysi cs at 1009a (Aristotle 1991) that seens to indicate that Denpcritus

t hought that void was found in everything:

“If, therefore, it is not possible that nonentity should come into existence, in a similar way,
according to them, must the thing have preexisted, namely, as both contraries at once; as also
Anaxagoras and Democritus, that everything was mingled in everything; for also this latter
philosopher maintained that vacuity and fullness are similarly resident in any part whatsoever;
although the one of these is entity and the other nonentity.”

Note that this is not making the usually recognized claimthat any
macr oscopi ¢ or compound body contains void, but instead that all (any part
what soever - and atons are certainly parts. Mreover, they have parts -
usual ly thought of as one part, but one part is still a part) do. Having void
in the atons seens rather strange, but there is Aristotle, claimng that this

is so.

Are there any other reasons to suppose a direct atom st-Anaxagoras
connection like this seems to suggest? Let us first |ook at the two
cosnol ogi es and see if we can find any simlarities. (These passages are

| abel ed 8488-490 in K, R, S):
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“For air and aither are being separated off from the surrounding mass, which is infinite in
number.”

“The dense and the moist and the cold and the dark came together here, where the earth now is,
while the rare and the hot and the dry and the bright went outwards|to the further part of the
aither.”

“From these things, as they are separated off, the earth is solidified; for water is separated off
from the clouds, earth from water, and from earth stones are solidified by the cold; and stones
tend to move outward more than water.”

Conpare the above to the atomi stic cosnology, like formatting to |ike

formatting (passage 563 in K R S):

“Leucippus holds that the whole is infinite ... part of it full and part void ... Hence arise
innumerable worlds, and are resolved again into these elements. The worlds come into being as
follows: many bodies of all sorts of shapes move by “abscission from the infinite into a great void,;
they come together there and produce a single whirl, in which, colliding with one another and
revolving in all manner of ways, they begin to separate apart, like to like. But when their multitude
prevents them from rotating any longer in equilibrium, those that are fine go outwards towards
the surrounding void as if sifted, while the rest ‘abide together’ and, becoming entangled, unite
their motions and make a first spherical structure. This structure stands apart like a ‘membrane’
which contains in it all kinds of bodies; and as they whirl around owing to the resistance of the
middle, the surrounding membrane becomes thin, while contiguous atoms keep flowing together
owing to contact with the whirl. So the earth came into being, the atoms that had been borne to
the middle abiding together there. Again, the containing membrane is itself increased, owing to
the attraction of bodies outside; as it moves around in the whirl it takes in anything it touches.
Some of these bodies that get entangled form a structure that is at first moist and muddy, but
they revolve with the whirl of the whole they dry out and then ignite to form the substance pf the
heavenly bodies.”

There is very little in common otherw se between the two cosnol ogi es and
does not provide us with nuch information on why the atom sts postul ated
things that were gdiavreton, or whether atoms contain void. Here are the
simlarities | see. First (see the underlined passages) both the atom sts and
Anaxagoras seenmed to think that there was an infinite anbunt of ‘stuff’ in the
wor | d. Second, (see the bold passages) the |ighter conponents® are said to be

“W nnowed out” fromthe rest of a bulk of matter.

Note al so that in an attenuated sense, the atom sts al so believe that

“everything is in everything”, as Anaxagoras did. But the case of the atom sts

21| am making the plausible assunption that Anaxagoras thought that air and aither were

l'ight natter.
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this just nmeans that any macroscopic body contains their two “el enments”, atom
and void. (This issue is not discussed in the cosnol ogies). Al so note an

i mportant difference between the two cosnol ogi es (see the boxed passages):
Anaxagoras thinks that hot and fiery things are (so to speak) prinordial; the
atomi sts postulate that fiery things only canme to be as a derivative product

of notions of other things.

At the present time, however, | conclude that Aristotle’ s remark that we
started this subsection discussing is spurious or results fromsloppy witing.
I cannot find any other passages (fromAristotle or otherw se) suggetesting
anything renotely like it.) The other place of greatest simlarity between the
atom sts and Anaxagoras concerns their respective cosnol ogi es, which as we
have seen, do not seemto support (or deny, for that matter) this passage.
Based on ny survey of the extant literature on the atom sts in English, none
of the authors discuss this passage, so it appears there is a “scholarly
consensus” that it is not of any consequence. However, the issue is worth

expl oring should any nore evidence conme to |ight.

Section Illc - Zeno

Most ancient and nodern comentators on the atonmists have related them
nost closely to Zeno. | do not have nuch to add to this debate. Sonme of ny
views on the relationship between the atonists and Zeno is found in ny

response to Lewis, above. | will nmake few a other brief notes here, however.

Sone of my remarks concern the only extant direct quotation from Zeno.

(I use the translation of passage 315 in K R S):

“In proving once again that if there are many things, the same things are limited and unlimited,
Zeno's own very own words are as follows: ‘If there are many things, it is necessary that they are
just as many as they are, and neither more nor less than that. But if they are as many as they are,
they will be limited.” ‘If there are many things, the things that are are unlimited, for there are
always others between the things that are, and again others between those. And thus the things
that are are unlimited.”
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There are several points to note here. One is that the atomi sts accepted
Zeno’s conclusion - that is, they accepted that the things that are are
unlimted. (I have noted already how the atonmists clearly thought that there
were an infinite nunber of atons.) It is also interesting to note that they
al so accept the first linmb of Zeno's prem se |leading to that conclusion. They
accept that there are always others between the things that are. The atom sts
t hought there was void between things that are, and since (as Aristotle tells
us at Met aphysics 985b4):

“Wherefore, they say that entity, in no respect less than nonentity, has an existence, because

neither has the vacuum a being more than corporeity, and that these are the causes of entities as
material causes”

A slightly different wording is used in the K R S translation of the
sanme passage, but both nake it clear that Aristotle attributed to the atomists

the view that “thingness” applied to the void.

Anot her passage concerning Zeno's views that echoes future responses by

the atom sts is one from Sinplicius, reproduced as 8316b in KKR'S. He wites:

“Unlimitedness in magnitude he proved earlier by the same method of argument. For having first
proved that if what is had no magnitude, it would not even exist, he goes on: ‘But if it is, it is
necessary for each to have some magnitude and thickness, and for the one part of it to be away
from the other. And the same argument holds about the part out in front; for that too will have
magnitude and a part of it will be out in front. Indeed it is the same thing to say this once to go on
saying it always; for no such part of it will be last, nor will there not be one part related to another.
- Thus if there are many things, it is necessary that they are both small and large, so small as not
to have magnitude, so large as to be unlimited.”

| regard this passage as containing possibly three parts that the
atomi sts adopted without adopting the penultimte part of the concl usion of
the dilema. (In other words, that things are so small as to have no
magni tude.) First, each existent has magnitude. This extends even to the void.
Each pocket of void has a determinate volunme. But allow ng the detachment of
sone parts of objects (i.e. the atons) fromeach other, the atom sts allow for

magni tudes with “parts out in front”. In the infinite void, there is always
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going to be another thing with size sonewhere in any given direction. Hence

“no such part of it (here, the totality of what exists) shall be last.”

Thi s suggests that Zeno's reasoning pronpted the atomists to conceive of
the universe as a “shattered” Parneni dean one. W shall see how this works

generally in section four.

An infinite void as postulated by the atom sts al so suggests a possible
response to Zeno’'s Arrow paradox, by allowing for relative nmotion, which is
rul ed out (or inconceivable in) by nost other ancient cosnol ogi es. Each atom
woul d be at rest with respect to itself, but noving with respect to the other
atonms, and so they woul d accept the Zenonian conclusion that the arrow was
i ndeed both at rest and in notion. But there is, alas, no reason to suppose
that the atom sts were aware of relative nmotion either, except as foll ows.
Aristotle criticizes the atomists in the Physics for not giving the atons any
natural notion. There is a sense in which Aristotle’s natural notions of the
el ements are absolute notions; for exanple, earth noves absol utely downward.
The atonms only nove relative to one another (either singly or with respect to
bunches of atons such as kosnoi). | amat a loss to work this kind of relative
notion into the kind that woul d be needed by the atom sts. Attributing to them
this view of notion is thus inplausible but not inpossible. The relevance to
t he account “why atom sn?” is inportant, though, should this suggestion bear
fruit, if only because it tells us yet another possible reason for the

postul ati on of the atomns.

It is also inportant to point out that the atomi sts did accept the
Zenoni an concl usion that what exists is infinite in magnitude. Both the sizes
of void and the sizes of the atoms when taken together are each infinite. The
void and the atons both “interrupt” one another, and prevent the infinite
magni t ude of either fromcollapsing together into the Parnendian “one”. There
is nore along these lines in Melissus’ possible relation to the atom sts,

which | shall turn to now.
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Section Illd - Melissus and the atomn sts

Due to Parnmenides’ relation to Melissus, much of what can be said about
Par meni des and the atomi sts can also be said of Melissus and the atoni sts.
Furthernore, many nore recent commentators regard Melissus as the second npst
i mportant influence on the atonists after Zeno. | will thus again will have
very little to say (conpared with the remarks on Parneni des, for instance).
Nevert hel ess there are two passages of Melissus that are sufficently unlike
t hose of Parneni des so that one can see them as possibly having produced

atom st reaction. The first of these is passage 531 fromK R 'S:

“For if it were infinite, it would be one; for if it were two, the two could not be infinite, but would be
limited by one another.”

| think that there very plausibly was an atomi st reaction to this renark
of Melissus. As we saw in the |ast section on Zeno, the atom sts accepted that
there were two infinite “things”, the total magnitude of the atons, and the
total nagnitude of void. The atomi sts therefore would be nmaki ng the advance
that there can indeed be two actual infinities. If this were case, the atonmic
postul ates may have devel oped in recognition that they explicitly denied a

postul ate of Melissus.

The second passage of Melissus that was possibly responded to by the

atom sts was passage 532, also fromK R S

“Being one it is alike in every way; for if it were unlike, being plural it would no longer be one but
many.”

Thi s passage plausibly had atonist influence because it suggest the
“one-ness” of the atoms. W know that the atons were all of the sane “stuff”
and were all equally hard. The atonms were thus honpogeneous |ike Melissus’ one.
Taken together, as the atonms are the only things that really exist, they also

forma one. Each of these equally applies to the void. The void is honbgeneous
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and uniform as well as equally yielding everywhere. Hence it is also alike
itself in every respect everywhere, which also applies to the stuff that nakes
up the atons. The stuff may be arranged differently and forned into different

shapes, but it is “onelike” everwhere.

Section llle - Aristotle

Since Aristotle lived later than Leuci ppus and Denocritus, it may be
supposed that his rel evance for understandi ng what the atom st project was
about woul d be sonmewhat nore indirect than those of their predecessors. To
sone extent this is true. However, nuch of what we know of Leuci ppus and
Denocritus is preserved by Aristotle’s works. Hence it would seem prudent to
see if one can extract fromthem some nore general observations concerning the
nature of the atom st account. Since we have net nany passages of the
Aristotelian corpus already, | shall concentrate on his critique of the void

and on his account of the nature of the atons.

As we have noted, the void is as nmuch a part of the atom st’s ontol ogy
as the atons are, so investigating the reasons for void (at |east as Aristotle
sees them) ought to give sone insight into the reasons for postulating these

two constituents.

Aristotle’ s discussion of the void is found in a |large section of the
Physi cs, which begins at 213al2. This section primarily deals with the
rel ati onship of void to nmotion and change. In the first part of this section,
Aristotle summarizes the position of the atomists as follows (from 213b2 in

Aristotle 1996):

“Their arguments are, first, that without a void it is inconceivable that there could be such a thing
as change of place (i.e. movement and increase), since it is impossible for a plenum to be
receptive of anything. If a plenum could receive something, two objects would be in the same
place, and then you could have any number o f bodies coinciding, since it would be impossible to
specify a point at which the coincidence would stop. And if this coincidence were possible, then
however small a body was, it could hold the largest thing in the world, because anything large
consists of small parts. So if many equal objects could coincide, there would be nothing to stop
many unequal objects coinciding too.”
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This argunent gives us two interesting pieces of information about the
atom sts which | have not already touched on el sewhere. First, the argunent
agai nst plenisminvolving notion ALSO i nvol ves an indifference argunent.
Nanely, that once you allow two things in one place, there is no sufficient
reason to forbid three, then four, and so on. Second, it tells us that |arge
things had parts. So if there are |large atons, they have parts too. (W have

al ready seen a way in which this is not wildly paradoxical).

Second, Aristotle also attacks the concept of the void at 215al by
appealing to a distinction between forced and natural notion, claimng that
bodies with no natural novenent will not nove without it. He then states that
a void doesn't allow for natural novement, because within a void there is no
bel ow or center or any of the other “places” which Aristotle uses hinself to
define natural novenents of kinds of bodies. This remark is sonewhat unfair on
Aristotle's part, as it does seemto beg the question against the atonmists. On
t he ot her hand, there does not seemto be a way to prefer either account to
the other in the absence of nore support. Aristotle takes it as given that his
natural notions of bodies always apply; the atonists would sinply reply that
they do not hold always. It is unclear how the atom sts would handl e the
relative consistency of the notions that Aristotle uses to build his account
(i.e. why earth always seens to fall down relative to our position, why fire
seens always to go up, and so on). Perhaps the like-to-like principle could

have been used here.

Moving on to a | ater passage in the Physics, we find the first of
Aristotle’s argunents against the possibility of a void. This is relevant for
our present concern, as it does seemto rely on an argunent from experience.
This is the “ash” exanple, introduced by Aristotle at around 213b14, and
refuted at around 214b3. This argunent centers around the observation that a
can of ash holds as nuch water as the can al one. These remarks do suggests

that some of the atom stic account was not strictly rationalistic and had
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(apparent) enpirical support beyond the experience of notion.

The final passages in this part of the Physics that we shoul d | ook at
concern nore of Aristotle’'s attenpted refutations of the idea of void. The
first of these is at 214b28, where (as | remarked on ny conmentaries on
Berryman’s (1999) paper) there is an indifference argunment against the

possibility of possibility of notion in a void. Aristotle wites:

“The idea that the earth is at rest because of the equilibrium of things is analogous: by the same
token, anything in a void is bound to be at rest to more or less than anywhere else because the
void by definition contains no differentiation.”

It is tenpting to regard this (as | renmarked earlier) as an attack on
the atom sts on their own ternms. However, it does contain a subtle possible
m stake on Aristotle’s part. The void itself is undifferentiated, but it does
have different, varying degrees of stuff init. W have the foll owi ng passage
from Hi ppol ytus, reproduced as 8565 in KKR'S, to this effect (underlining

added for enphasis):

“Democritus holds the same view as Leucippus about the elements, full and void... he spoke as if
the things that are were in constant motion in the void; and there are innumerable worlds, which
differ in size. In some worlds there is no sun and moon, and in others they are larger than in our
world, and in others more numerous. The intervals between the worlds are unegual; in some
parts there are more worlds, in others fewer; some are increasing, some at their height, some
decreasing; in some parts they are arising, in others failing. They are destroyed by collisions one
with another. There are some worlds devoid of living creatures or plants or any moisture.”

The i nhonmogeneity of the “all” coupled with the Iike-to-Iike nechani sm
seens to present a problemfor Aristotle’s criticism which now appears to

fall flat.

Wth this remark, let us now turn to Aristotle’ s discussion of the

nature of the atoms in On Generation and Corruption (Aristotle 1982).

In this work, there are two passages of note that | have not already

exam ned in the context of exploring the views of other thinkers. The first of
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these is at 314a20 where Aristotle wites:

“ Democritus and Leucippus say that there are aqdlajvreton bodies out of which everything else
is composed, infinite both in number and in variety of shape; and that compounds differ from each
other in respect of these components, and in respect of the position and arrangement of these
components.”

Here we have explicit recognition that there were an infinite nunmber of
atons, and that they came in infinitely many different shapes, much as the

i nfinite nunber of honeoners of Anaxagoras.

The final passage of note of Aristotle’s occurs at 315b5-10. This is a
curious passage in which another reason for the postulation of an infinite

variety of atoms is given:

“But Democritus and Leucippus, having got the figures, get alteration and generation from these:
generation and corruption by their aggregation and segregation, alteration by their arrangement
and position. Since they thought truth was in appearance, and that appearances were infinite and
contrary to each other, they made the figures infinite.”

It is actually unclear here whether these figures refer to atons or the
t hi ngs conposed out of atoms. The first use of figures suggests the atons, and

yet the second use suggests macroscopi ¢ bodi es, as the next sentence suggests:

“Changes in the compound were thus thought to give the same thing contrary appearances to
different observers.”

We have thus gl eaned a few nore possible reasons for postulating atom sm
fromreading Aristotle’ s conmentaries on his predecessors. | now nove from ny
remarks on the ancient sources of atomismto nmy synthesis of the atom st

project in section four bel ow

Section IV - Synthesis

In this section, | shall put together what we have gl eaned fromthe

anal ysis of both the ancient texts and nodern views on them | shall argue
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that there really is insufficient information still extant to nake nmuch
progress in any direction, particularly concerning Lewi s’ rereadi ng of

gdiavreton and atoma

This section will thus consist of what | consider to be the m ninal
account one can give of the core reasons for postulating atonmi sm Each point

bei ng nade is disccesed at |length el sewhere in the present paper.

As is normally acknow edged, atomismis a response to the argunents of
Zeno and Parmeni des/ Mel i ssus for nmonism It answers these argunents by
admtting the existence of two “ones”, the atons taken together and all the
voi d taken together. Each of these collections together is uniform

honbgeneous, the sane everywhere, uncreated, undestroyed.

“ ”

In turn, each atomis also a “one”. Atons are al so honbgenous in at

| east one sense, each one is equally hard throughout. Further, each one is not
divided or is indivisible. If the forner reading of gdiavretonis correct,
then we get no puzzlement over the great range of size of atons. This has the
advant age of being al so supported by indifference reasoning. If the latter is
true we nmust worry over what constitutes an atom and a few passages where
ajdiaivreton as undivi ded does not read smoothly. As we have seen in section
Ila, Lewis' reading of ajdiaivreton as undivided conmts us to anything

undi vi ded being an atom which also seens to rule out atons coming into

cont act .

On the avail able evidence, | prefer the Lewis interpretation of
ajdiaivreton sinply because it allows for the greater size of atoms and it
supports of and by indifference argunents which do seemto play a great role
in the devel opnment of the atom c concept. This interpretation, though, has to
produce sone sort of account as to which undivided things could count as
atonms, and further, what undivided things there are. It also nust have sone

mechani sm for conbining atons into |arger atons, as we have seen that, in
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infinite tinme, all the atons would tend to divide thenselves indefinitely. |
have suggested that perhaps the Parneni dean-inspired mechani smof attracting
like to like here nmight work. This does not comit one to saying that a fire
atomcould “replenish” itself with a water atom Since it appears that the
atom sts did not postulate any shapes for atons except spherical atoms for
soul or fire, how this replenishing mechani smwould work exactly is ultimtely

uncl ear, though neverthel ess necessary.

On the other hand, if one does not |ike saddling the atomists with
sonet hing so necessary and yet so vague and not at all spelled out, one nust
then read gdiavretonin its conventional sense of indivisible. But that

creates problens of other sorts. Let us see why.

In order to save sone of sense perception fromthe Eleatic aporia, the
atomists were also required to explicitly deny sone of the nonisminherent in
El eatic reasoning. This nmeant introduci ng another basic stuff, the void. As |
have noted, particularly on the sections on Parnenides, Zeno and Melissus, the
voi d al so has many “one”-like properties. | regard this as deliberate and
perhaps, in sone sense, deliberately contrarian. Aristotle (1991) reports at

Met aphysi cs A 985b:

“But Leucippus, and his companion Democritus, assert that the full and the empty are elements;
terming, for instance, the one, an entity, and the other a nonentity; and of these, the full and solid
they call an entity, and the empty and the attenuated a nonenity. Wherefore, they say that entity,
in no respect less than nonentity, has an existence, because nether has the vacuum a being
more than corporeity, and that these are the causes of entities as material causes.”

Aristotle here seens to be reporting a play on words by the atom sts
with their explicit postulation of a “non entity”. This suggests that they
deliberately found a way to tal k about what is not, in direct opposition to
the results of Parnenides’ injunctions. The postul ation of void allows for
notion, talk of what is not, com ng-to-be and passing-away, while at the sane
time agreeing with the Eleatic conclusion that things are indeed very

different fromwhat they appear to be.
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A final part of the minimalist synthesis concerns the place of the
i ndi fference argunments. The atonists, regardless of how one wants to read
gdiaivreton, had to find some way to account for atomic sizes and atonic
i ndi visibility/undividedness. By borrowi ng the indifference reasoning of Zeno
and Par neni des/ Melissus, and using it to turn it against themwith a few
addi ti onal postulates, the atom sts created an intellectual tour de force in

the face of a paralyzing collection of paradoxes.

These postul ates can actually be sunmed up as follows. There are four
postul ates of atomsm Two are the first two broad ones, and two of |esser

i mportance. These hold regardl ess of one’'s “ajdiaivreton al | egi ance”.

There is enptiness in sone parts of the totality.
The totality of what exists is infinite in both tinme and space.

What nakes up all things that are solid is maxinmally solid.

B w NP

Each of the solid bits is eternally in notion and may for a tine

get attached to other solid bits.

We nust ask: in order to advance what is known about the reasons for
anci ent atomi sm what di scoveries or explanation needs to be made®? This
woul d be to gather all the Denocritean fragnents and parse themfor
ajdiaivreton, seeing if one can resolve any consistent usage (I amunqualified
to do this nyself, not knowi ng any Greek to speak of). As we have seen, there
is sone reason to suspect that it is being used both ways indiscrinnately.
Further, it is necessary to | ook at nore fragments of Parneni des, Melissus and

Zeno and see if one can extract nore possible notivations.

For now, though, the question of the title of this paper “Wy atom sn®?”

22| mean something a bit more plausible than discovering the Presocratics equival ent of the
Dead Sea Scrolls.
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can only be answered elliptically: to answer the Eleatic paradoxes of being
and becoming using as mnimal a difference in ontology as possible. | have
presented one way in which the atonist ontology is in fact a very slight

revision of the Eleatic nmonism and so this conclusion seens plausible.

In the concluding section below, | shall return to the end of the 20th
century fromnmy sojourn in ancient Abdera and further explain nmy reasons for
doing all of this ancient history. Wthout this explanation, ny paper is
i nconpl ete. The paper stands as a work in history, which is fine as far as it

goes, but is insufficient?®.

Section V - Concl usion

There are three philosophical and scientific |essons that are rel evant
to the contenporary scholar that can be drawn fromthe story of the ancient
atomists. The first is that a priorismdoesn't really advance the state of
know edge in nmatters of fact. This is not terribly inportant to point out, as
sci ence has gone beyond this stage anyway since at |east Galileo, possibly
earlier. As we have seen, there was little in the way of contact with the
enpirical method in the formulation of ancient atomi sm Phil osophers
especially should note that it takes both the enpirical nethod and the
reasoni ng devel oped by rationalistic accounts to produce good pictures of the
worl d. This nust be, at the very least to avoidng just tal king past one’s
opponent. (Aristotle actually did a better job of this than his predecessors,

as he did, to sone degree, start the blending of both ways of investigation.)

The second | esson concerns ambi guous | anguage. As we have seen, sone of
the controversy surrounding the issue is precisely one of |anguage. Wile, of
course, one cannot fault the ancient Greek mlieu for not having the | anguage
to unanbi guously express what the atom sts neant by their prinmary theses, it

is nevertheless true that there are always ways to avoid this problem In our

2 |t is not sufficient as far as | am concerned, that is.
Page 48 of 51



present context, this applies as well, despite the great nunber of words in
English. If some word expresses your idea well in one sense, but is ambiguous,
possi bly havi ng another sense, either use a different word, or find a way to
clarify which neaning is being used. W are |ucky, because today we have
access to formal tools (mathematics) which can hel p. Qur predecessors were not

so fortunate. W should not be afraid to take advantage of this advancenent.

Third and finally, it is also inmportant to note that there is no gap
bet ween net aphysi cs and science. The ancient thinkers did not distinguish
between the forner two, and they had great continuity in the sciences
general ly. | suggest that our nodern science should be integrated into a
simlar framework. This is actually suggested by the ancient atomn st
accounts® in two ways. First, because their accounts both dealt with the
specific and the general features of the world in one framework, the atom sts
show us that such a framework was possible then. Wiy is it less tried today?
Second, the atonists recognized that the universe is one, and so expl anati ons
shoul d be systemic in character and that they should “jive well” with each
other. Alas, these days there is sonewhat of a problemw th discipline
fragmentation. (I think that good phil osophy can help nend these fragnentation
wounds, but first requires a healing of the fragmentation w thin phil osophy
itself.) While the atomists were not right in detail, they were in approach
in at |least these respects. If we are to |earn anything fromthe history of
sci ence and philosophy, it is that building conprehensive systems® is hard.
But if two men from Abdera and M1l etus could do it 2500 years ago, surely we

can (or at least, ought to try) today.

241 do not nean to suggest that these are indicated by the atomists alone. Other ancient

natural philosophers can be drawn upon to get this conclusion as well, particularly
Aristotle.

% Contrary to current belief, | do not think that building conmprehensive systems of

phi | osophy and science is dogmatic. On the contrary, buil ding conprehensive systens (rather
than advanci ng stray hypot heses) allows greater exanmination of presuppositions, consequences
and interconnection between ideas, and thus better fosters debate and di sagreenent, and hence
rel evant change.
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