Gloser til fragmenter af de farsokratiske atomister efter Kirk & Raven 2. udg. Kapitel XV.
Indledning

Eleaterne

Teorien om atomerne kan bedst forstds som en reaktion pad Parmenides’ og eleaternes fastholden
ved, at ’det veerende og kun det vaerende er’, og at forandring, herunder beveagelse, derfor ikke kan
finde sted. Laes herom Jgrgen Mejer: Farsokratiske filosoffer Fra Parmenides til Demokrit (1995).
Ny udgave ved Rasmus Sevelsted: Farsokratiske filosoffer (2022). Heri findes ogsa en dansk
oversattelse af Parmenides’ digt.

Der findes en interessant tidlig dansk studie om Demokrit af Ingebog Hammer Jensen: Den aldste
Atomlere (disp. Kbh 1908). Den giver et godt indblik i tidens naturvidenskabelige begejstring for
atomisterne.

K-R og sidetal henviser til 2. udg. af The Presocratic Philosphers af G. S. Kirk & J. E. Raven. Teksten
er at finde efter gloserne. Tal markeret med fed i gloserne henviser til paragraffer i Basis.

Atomisterne

K-R 545 (s. 406-407) Aristoteles Om tilblivelse og undergang DK 67 A7

Oversattelse i Mejer nr. 106/263

[resumé af eleaternes holdning]

gvior nogle, dvs. eleaterne

apyoiog gammel, Aristoteles’ betegnelse for forsokratikerne

doxel + dat det synes for = NN mener, har vedtaget, + aci i det falgende. Aristoteles refererer altsa
sine forgeengeres meninger i aci

dv, 16 det vaerende

€€ avayyng ud fra nedvendighed, nedvendigvis

gvet7

a-kivn-tog adj u-beveegelig - kivém bevaeger

Kevog adj tom

un + abs gen 16.3.3.3 "hvis ikke kevdv var noget adskilt’

yopilm adskiller

av adv igen, pa den anden side

moAAG pl. *flerheder’

dt-eipym adskiller, to dieipyov det der adskiller

[der er et brud 1 Aristoteles’ fremstilling. Det folgende handler specifikt om Leukippos:]

@n6n aor praet af ofopon tror, mener

Adyor ’argumenter, tankegange, teorier’

aicOnoig, n) sansning

ouno-Aoyém ’siger det samme, er enig’ opoAeyovpeva Aéyovteg “idet teorierne sagde ting svarende til
sansningen’

av-opém ophaever

véveoig, 1 tilblivelse (sml. titlen pa Aristoteles’ vaerk de generatione et corruptione
@Bopa, 1 undergang

Kivnoig, 1 bevaegelse

nmAfi0oc, 16 mengde

opo-royém + dat indremmer over for

eowvopeva, td, *det man kan se’



Kato-okevalm opbygger, konstruerer, NB subst. ptc 16.3.1 ... ’over for dem der opbygger det ene’
(= eleaterne)

@¢ ... notv + aci at han siger, at ... [igen referat]

dvev adv + gen uden

Kupimg adv overordnet, absolut

nop-tAnpng adj hel-fyldt

t010070¢ 4.6 "noget sddant’ dvs. det fyldte

d-newpoc adj u-begraenset — S er ’atomerne’, som endnu ikke har et navn

a-opartog adj u-synlig

opKpOTNG, 1 (LKpOG) lidenhed

dyKog, 10 vaegt

ovv-iotapot® stiller mig sammen med noget, samles

molém skaber

dwa-Avw opleser

K-R 555 (s. 413) Aristoteles, Metafysik DK 67 A 6
gtaipog, O ven

otoyeiov, 16 byggesten, element

TAnpng adj fuld

Kevog adj tom

otepedg adj massiv

navog adj les, spredt

d16 derfor

0v0&v pddlov + gen 12.5.3 pa ingen made mere end ...
<...> dette ord er indsat af en filolog og findes ikke i handskrifterne
Endttov 3.6

odpa, t6 krop, legeme

aitiog + gen skyldig i, arsag til

UAn, 1 stof mg HAn ’som stoflig/materiel arsag’
vmo-keévn ovoia, 1) den underliggende veeren/substans
oi &v moloduteg de som gor ... til ét, altsa eleaterne
nabog, To

vevvao foder, fér til at opstd

nmokvoc adj tet *fortetning’ poavov fortynding’

apyn, n udgangspunkt, princip

naOnua, 16 forandring (cf méHog)

tpdmog, 6 made

dwa-popa, 1 forskel, da-@épw adskiller mig fra
oyfua, T facon, form

ta&ic, n reekkefalge

0¢o1g, N placering

pouopdc, 6 rytme (jonisk form)

da-Oyn, 1 bergring

tpomn, 1 drejning

K-R 556 (s. 413-414) Aristoteles Om Demokrit — ap. Simplicium in commentario De caelo DK 68
A 37

TPOG-ayoped® benavner, kalder

10m0¢, O sted

dvopa, t6 navn

o0d&v, 10 17.2 intethed

amepog adj ubegraenset



ovoia, 1 veren

dév, 10 et kunstord (nemlig ovdév uden ov = "noget’), som giver det tomme eksistens NB konjektur!
vaotog adj kompakt

vopilm + aci mener, at ...

gx-pévym undflyer

aicOnoig, 1 sans

vr-Gpyw + dat er tilstede for
navtoiog adj alskens

noper, 1 form

oyfua, 6 facon

péyebog, to storrelse

vevvdo feder, skaber

ovy-kpivew sammen-setter, forbinder
aicOnroc adj sanshar

dykog, 0 vegt, legeme (= atom)

K-R 556 (s. 414) Simplicius’ kommentar til Aristoteles’ Om himlen
leeg maerke til de mange gloser med a privativum

d-mewpog adj u-begranset

d-topog adj u-overskarbar, u-delelig

a-o-aipetog adj u-fra-hinanden-delelig

&-nadng adj u-pavirkelig

vootog adj teet, kompakt

d-popog adj uden del i

d-aipeotc, 1 adskillelse

K-R 562 (s. 416 i fodnoten) Aristoteles Om tilblivelse og opher

ofopat TéAnOeg €v @ eaivesOot mener, at det sande <ligger> i det at vise sig = 1 det sansbare
év-avtiog adj modsat

oyxfpo, 16 form

K-R 566 (s. 416-417) Diogenes Laertios = DK 67 Al
NB: Diogenes refererer atomisternes tanker i én lang aci!

31

Koopog, 6 verden

dlo-Avw op-laser

amo-toun, 1 af-skering
novtoiog adj alskens

a0poilm samler

divm, i hvirvel

am-epyalopon skaber, forarsager
npoc-Kpatém tager til 1 styrke
novto-Somdg adv pa alle mader
KUKAE® drejer rundt som et hjul
dw-kpivopon udskiller

yopic adv for sig selv
ioop-pomog adj ligevaegtig
unk-étt ikke lengere
mept-eépopot bevaeger mig rundt
Aemtog adj lille

yopéw gar vaek



70 &£ kevov 'det ydre tomme’
dt-attdopant sier fra (med en si)
ovp-péve holder sammen
nepl-tiek® om-fletter
ovv-Kata-tpEYw leber sammen
ovotnpa, 6 system, struktur
opaipo-€101g adj kugle-formet

32

vunv, 6 hinde (hymen)
ag-totnu star for sig selv
nepl-Ey® omfatter
avt-épetoig, 1 mod-stand
nept-0véw hvirvler rundt
Aemtog 31

népiE adv = mepi rundtom
ovp-péw flyder sammen
ovv-gyng adj sammenhangende
éni-yavoig be-rgring
év-éyopon holder fast i

adéw forager

En-ék-kproig, 1 udskillelse
Ent-yad® berarer

gmi-ktaw erhverver foruden = tiltager i vaekst
K60-vypog adj temmelig vad
mA-®ong adj ler-agtig
Enpaivo terrer

gk-mupdm satter 1 brand
dotnp, O stjerne

amo-tehéw medforer

K-R 564 (s. 417) Aétios

yrtdv, o chiton, mandsdragten

ounv 562

nept-teive om-spander

dyxiotpo-e1dng krog-lignende — atomerne har altsa kroge, som kan hage sig fast i hinanden

TEAOZ



CHAPTER XV

The Atomists: Leucippus of Miletus
and Democritus of Abdera

INDIVIDUAL CONTRIBUTIONS, AND DATES

539 Simplicius in Phys. 28, 4 (= Theophrastus Phys. op. fr. 8)
Aeukirros 88 & “EAedtns §) Midfiolos (&upoTépws y&p AeyeTan Trepi
aTol), kowevhoas Mopuevidn Tfs priocopias, o¥ Ty otV EP&Bioe
TMoapuevidn kai Zevopdvel Trepl TGOV dvTwy 686V, AN Q5 SOKEl Ty
gvovTiav.

540 Diogenes Laertius x, 13 ToUTOV (s¢. *Erikoupov) *ATOAAS-
Swpos &v Xpovikois Navoipdvous dxoloai gnot kai TTpagipdvous:
aUTods Bt ol enotv, AN EauTol &v TH wpods EUpUhoxov EToTOAT).
AN oSt AelkiTrrév Tiva yeyevfioBal gnot @iddcogov olTe aUTos
otrte "Eppapyos, dv Eviol paot (kal "AToAAGSwpos & *ETrikoupelos)
8184&okahov AnpokpiTou yeyeviioba.

541 Cicero Academica priorat, 37,118  Leucippus plenum et inane;
Democritus huic in hoc similis, uberior in ceteris.

542 Diogenes Laertius 1x, 34 AnuokpiTos ‘HynoioTpaTou, oi &t
*AbnvokpiTou, Tivés AapaciTrou, "ARBnpiTns 7}, ws Eviot, MiAnoios.
...UoTepov &t Aeukimmep TapéPode kod TAvafoaydpy KAT& TIvas,
treow OV aUTOU VETEPOS TETTOPAKOVTX. .. (41) YEyove Bt TOIS
XpovoIs, Gs aUTds pnatv &v T¢ Mikpdd Srardope, veos KOS TTPEC PUTNV
*Ava€aydpav, ETeotv alrTol Ve TEPOS TETTAPAKOVTA. ouvTeTéyBon B¢
pnot Tov Mikpdy Bidkoouov ETeatv UoTepov Tfs “IAiov GAcoEws
TpidkovTa Kol émTakooiors. yeydvol 8 &v, s uev > ATToANGBwpos v
Xpovikois, kaT Thv éyBonkooThy dAupmdada (460457 B.C.), €05 Ot
OpacUhos, &v TG Emypagopévey Ta wpd TS VoY VoEWS TV
AnuoxpiTou PipAiwv, katd TO TpiTov ETos TS EPSOMNS kol EPSo-
unKooTHs SAuuTiddos (470/69), EviauTtd, onoi, TpeaPUTepos v
ZwKp&TOUS.

539 Leucippus of Elea or Miletus (both accounts are current)
had associated with Parmenides in philosophy, but in his view of
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LEUCIPPUS AND DEMOCRITUS

reality he did not tread the same path as Parmenides and
Xenophanes, but rather, it seems, the opposite path.

540 Apollodorus in the Chronicles says that Epicurus was instruc-
ted by Nausiphanes and Praxiphanes; but Epicurus himself
denies this, saying in the letter to Eurylochus that he instructed
himself. He and Hermarchus both maintain that there never was
a philosopher Leucippus, who some (including Apollodorus the
Epicurean) say was the teacher of Democritus.

541 Leucippus postulated atoms and void, and in this respect
Democritus resembled him, though in other respects he was more
pmductive.

542 Democritus, son of Hegesistratus (or by other accounts of
Athenocritus or Damasippus), a citizen of Abdera or, as some say,
of Miletus... Later he met Leucippus and, according to some,
Anaxagoras also, whose junior he was by forty years...As he
himself says in the Little World-system, he was a young man in the
old age of Anaxagoras, being forty years younger. He says that the
Little World-system was composed 730 years after the capture of
Troy. He would have been born, according to Apollodorus in the

Chronicles, in the eightieth Olympiad; according to Thrasylus, in

his book entitled Preparation for Reading the Works of Democritus, in

the third year of the seventy-seventh, being one year (as he says)

older than Socrates.

Leucippus was generally agreed to have evolved his theory of atoms
in answer to the Eleatic elenchus: so Aristotle in 545 below. He was
even assumed by late sources to have been an Eleatic; according to
Diogenes Laertius 1x, 30 (DK 674 1) he was a pupil of Zeno. This
we need not believe: it is not suggested by Aristotle, and is the kind
of thing which might easily be asserted by Sotion and the other
succession-writers. Miletus is given as his alternative birth-place; the
a priori reasons for this are not so strong, though he obviously revived
some Milesian astronomical theories; it might therefore be true. He
may of course have visited Elea, but the Eleatic doctrines were known
in Athens, and Melissus, against whom Leucippus perhaps chiefly
reacted (cf. pp.398ff., 408f.),was anIonian.Singularly little was known
about Leucippus, in any case, and in 540 his very existence seems
to be denied by Epicurus and Hermarchus, But Epicurus is intent
on proving his own originality ; Burnet (EGP, 330 n. 2) suggested that
all Epicurus said was something like AelkiTrrov 008’ e y£yovey oida,
meaning ‘I don’t consider Leucippus worth discussing’. Alterna-
tively, the emphasis might have been on the word P1Acoogov: there
Was no philosopher Leucippus (i.e. Leucippus was no philosopher).
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PRESOCRATIC PHILOSOPHERS

Unlike Leucippus, Democritus was the subject of a large number
of anecdotes told by ancient writers (see e.g. Diog. L. 1x, 34ff,
DK 684 1; selections below, p. 406 n. 1). But he remains a scarcely
less shadowy figure: the stories are mere fictions. All we can be sure
of is that he came from Abdera, the city of his elder contemporary
Protagoras, and that he did indeed associate with Leucippus.

It is clear from 545 that Aristotle considered Leucippus to be the
inventor of atomism, and this is accepted by Theophrastus (in the
continuation of 539, Simpl. in Phys. 28, 71f.). Much harder to assess
is Democritus’ contribution to the theory. In his reports of it Aristotle
normally writes simply of ‘Leucippus and Democritus’ and when
later doxographical passages refer to one of the philosophers only,
it is in general unsafe to infer that the doctrine in question is special
to him.! But we have evidence that Democritus was particularly
preoccupied with the epistemological basis of atomism ; and no doubt
he was responsible for working out many of its detailed applications,
as for example in the theory of perception, which Theophrastus
presents as his without any mention of Leucippus (de sensu 49ff.,
DK 684a135). Otherwise, as Cicero implies (541), Democritus wrote
on a wide range of topics presumably left untouched by Leucippus
(cf. pp. 405-6 below), showing himself in this variety of interests a
typical author of the sophistic age.

! The attempt of C. Bailey, in The Greek Atomists and Epicurus, to distinguish the

views of the two thinkers, has not found much support. See the criticisms of

Guthrie, HGP 1, 382 n. 2, and (on particular points) of Furley, Two Studies in

the Greek Atomists, 94—5, and M. C. Stokes, One and Many in Presocratic Philosophy
(Washington, D.C., 1971), 334 n. 15, 335 n. 20.

The date of Leucippus is not known independently, except from
such guesses as that he was a pupil of Zeno. Democritus, however,
evidently gave a clue to his own age in his work the Little World-system:
he was about forty years younger than Anaxagoras. This fits
Apollodorus’ date in 542 (born 460—457 B.c.) better than Thrasylus’,
of some ten years earlier. In any case, if Democritus accepted 1184
B.C. as the year of the capture of Troy (and this, the Eratosthenic
epoch-year, was merely the commonest of several dates), then the
composition of the Little World-system (on which see the next
section) would be placed too early, in 454. The probability is that
it was written after 430. Leucippus, presumably, was somewhat older,
and his floruit (i.e. the composition of the Great World-system) might
be put around 440-435. A possible terminus ante quem is provided by
Theophrastus’ statement (598) that Diogenes of Apollonia derived
some of his ideas from Leucippus; for Diogenes was already parodied
in the Clouds of 423 B.C. (614).
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 of a large number‘l
Diog. L. 1X, g4ff yrITINGS
remains a scarcely} Diogenes Laertius 1x, 45 (DK684a33) T& 88 PipMac afrol
All we can be Surei AnpokpiTou) Kai OpacUlos &vayéypape katd TaEw oUTws
lder contempor,gd.y‘SCI-TFEPEi kad T& TTA&Twvos xaT& TeTpadoyiav. (46) #oTi B¢
h Leucippus. b guke pEv TEOE - .puoika 8¢ T&Se [tetralogy mi] Méyas Bidkoouos
.eucippus to be thebls ot rept OedppacTov AevkiTmrou gooiv elvat), Mikpos Sidkoouos,
1eophrastus (in the popin, TMepl TGV TAQVNTEW . . .
ich harder to assegg
eports of it Aristot]el
ocritus’ and whep|
philosophers only|
1 question 1s specia]
1S was particularly
nism ; and no douhg 1 is true that the Great World-system is usually assigned to
tailed applicationsfy.mocritus, since he was the elaborator of atomism and, apart from
hich Theophrastugh picurus, its chief exponent. Epicurus himself would presumably
pus (de sensu 49ff 8 -y credited it to Democritus. But Theophrastus’ opinion in 543
, Democritus wroteh.,unts for much: Aristotle came from a city in Thrace, and both he
ched by Leucippugl,,d his pupil Theophrastus devoted special works to Democritus.
ariety of interests 3 hey were evidently aware of the distinction between Leucippus and
Democritus, whereas it is natural that when the distinction became
curus, to distinguish thefforgotten all early atomistic works should be attributed to Democritus.
e may therefore provisionally accept Theophrastus’ view that
Leucippus wrote the Great, Democritus the Little World-system" ; with
the possible modification that the former may have been a com-
ipendium of Leucippus’ cosmological work with other, later, atomistic
lently, except fromfadditions. One other work is attributed to Leucippus, namely On
mocritus, howeverfMind: the quotation from him by Aetius (569) is assigned to this work,
> Little World-system@which may, of course, have been a section of the Great World-system.
ixagoras. This fitf The content of this fragment would certainly not be foreign to that
er than Thrasylus#work, and might have formed part of an attack on the concept of
itus accepted 118ffMind in Anaxagoras.

s, the Eratostheni@ . seems probable that this work contained a description of the origin of
al dates), then th@ civilization and culture, and that part of the description in Diodorus 1, 7-8
hich see the nexll (DK68s5, 1) goes back to Democritus by way of Hecataeus of Abdera (see
probability is tha G. Vlastos, AFP 67 (1946), 51fT.). However, Diodorus certainly used more than
one Tonian source for this section, and it can be conceded that the account of
cosmogony in 1, 7 is not primarily atomistic.

(ov
KoouoY
' Thrasylus listed his books in order by tetralogies, just as he
did Plato’s books. His ethical works comprised the following. ..
The physical books were these: The Great World-system (which
Theophrastus’ followers say was by Leucippus), the Little World-

system, the Cosmography and On the Planets. . .

t. See the criticisms g
f Furley, Two Studies in
y in Presocratic Philosophy

ras somewhat older
Vorld-system) mighl
juem is provided bjiDemocritus, on the other hand, must have been one of the most
" Apollonia derivel#Prolific of all ancient authors. Thrasylus (or Thrasyllus), who
15 already parodic§@rranged Plato’s dialogues in tetralogies, did the same for Democritus

according to 543: there were thirteen tetralogies (comprising fifty-two
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PRESOCRATIC PHILOSOPHERS

separate works, some no doubt quite short) divided between the
following general headings: Ethics (2 tetralogies), Physics (4)
Mathematics (3), Music, including literature and language (2)
Technical subjects (2). There were additional works which were
probably not genuine.! It is a tantalizing misfortune, and a reflexion
of later taste, that the considerable number of fragments that have
survived (not all of which are certainly genuine) are nearly all take,
from the ethical works.

! Among the works classed as “YmouvfpaTa and not included by Thrasylyg
(Diog. L. 1%, 49, DK 684 33) are five concerned with foreign travel, for example
a Chaldaean and a Phrygian dissertation. The attribution is perhaps related ¢
the many stories in our ancient biographical sources that Democritus travelleq
extensively: for example 544 Diog. L. 1x, 35 ¢noi 88 Anuntpios &v "Opwuinog
kai *AvTioBévns iv AraBoyais &rodnufjoal alTov kal els AlyutrTou pos Tous fepéag
yewpeTpiav paBnodpevov kal rpos XaAdalous eis Thv TTepoida, kai el v ‘Epubpdy
BdAaooav yevicBar. Tois Te MNupvocopioTais oot Tives cuppita aUTOV Ev vy
kai els Aifiomiav E\Biv. (Demetrius in his Homonyms and Antisthenes in Izi:;
Successions say that he travelled to Egypt to visit the priests and learn geomelry, and thas
he went also to Persia, to visil the Chaldaeans, and to the Red Sea. Some say that he associated
with the ‘naked philosophers’ in India; also that he weni to Aethiopia.) Another story
is that Xerxes left Chaldaean overseers in Democritus’ father’s household, from
whom Democritus learned much. There may have been some basis in fact for
these stories of foreign contact. According to another anecdote Democritus said
that he visited Athens, but that no one recognized him.

METAPHYSICAL PRINCIPLES

545 Aristotle de gen. et corr. A8, 325a2 (DK 674 7; first part of extract
is continued at 530) éviois y&p TéV &pyaicv ESoge TO dv EE dvdrykns
8v elvan kai &xivnTov: TO pEv ydp kevov oUk Ov, kvnbivan & olk &v
SUvacBon pr) dvTos kevol Keywplopevou, oud’ al TToAAd elvar uny &vTos
ToU SielpyovTos — ToUTo 8 oUdtv Siagépetv, €l Tis oleTon pf) ouveyks
glvar TO v AN’ &mrreofon Sinpnpévov, ToU gaval ToAAS Kad uf &v
elvan kad kevov. el ptv ydp vt SicpeTov, oUbiv eivan Ev, doTe oUBE
TOAAG, SAAN kevdv TO dhov i B TR ukv TT) 8 uf, TETAQCHEVE TIvi
ToUT Eoikéval. péypr Toéoou yép, kad S1& Ti TO pév oUTws Exel ToU dAov
Kad TAfpés EoTl, TO Bt Sinpnuévov; ET1 8 Opolws dvarykaiov pf) elval
kivnow. .. (a23) Aevkimrmros 8 €xew @NBN Adyous oiTives Tpds THY
aiobnov épohoyolueva AéyovTes oUk dvaipriooustv oUTe yéveolv
oUTe pBopdw olte kivnow kal T TAfifos TGV dvTwy. dporoynoas B¢
TaUTa pEv Tols pauvopévols, Tois Bt TO &v kaTaokeudzouov G oUK av
kivnow oUoav &veu kevol, TO Te kevov pr) &v kad ToU &uTos oUBEV p bv
pnot elven: 16 yép Kupicos dv rapTAfipes 6v. GAA’ elvan TO ToloUTOV
oUy #v, 6AN &mepa TO TAfiBos kol &opaTa Bi& opikpdTNTA TV
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LEUCIPPUS AND DEMOCRITUS

ByKWY: TalTa 8 &v TH kevdd @épeolon (kevdv yop ETvcn) Kai
O‘UVID'TGUEU(X pév ysvscnv TolElv, SiaAudpeva Bt q)Bopo:v TrolElV B¢ Kad
TEOXEW T) Tuyxavoumv STTTOHEV ('TO{U'TT] Yop ouX gv elvan), kad
Guv-neeueva 8t Kal Wepm?\EKousua yewav. &k 5t Tol kat’ ct?\nﬁaocv Evos
oUK GV yevécBon ATiBos oUd’ &k T&V &ANBG&S TTOAAGY Ev, &AN ivan
ot &BUvaTov: &AN’, doTrep “EpreBokATs kad TGV EAAwY TIVES Qaol
TdaYEW B1& TV Trépcov, oUTw Tré&ooav &AAoiwaoly kal Tav TO TAGKEWV
roUToV yivesban Tov TpdTrov, Bid ToU kevol yopévns Ths SiaAUoews
o TS pPopds, Spoiws Bt kad TS aUEfoews, UTTEloBUOPEVLOV TTEPEGV.

546 Aristotle Phys. Ag, 187a1 (DKngzg) gviol & évédooav Tois
7\0)/01*; duq)o*rspmg, TG pév 811 TTAVTa B, €l TO BV B onpaivel, 6T1 EoTi
16 ) 8v, T B¢ & s SixoTopias, &Topa ToIfoavTes peYEDT.

545 Forsomeoftheancientsthought that whatis must necessarily
be one and motionless, since the void is non-existent and there
could be no motion without a separately existing void, and again
there could not be a plurality without something to separate them.
And if someone thinks the universe is not continuous but consists
of divided pieces in contact with each other, this is no different,
they held, from saying that it is many, not one, and is void. For
ifitis divisible everywhere, there is no unit, and therefore no many,
and the whole is void. If on the other hand it is divisible in one
place and not another, this seems like a piece of fiction. For how
far is it divisible, and why is one part of the whole like this

full — and another part divided? Again, it is necessary similarly
that there be no motion. .. But Leucippus thought he had argu-
ments which would assert what is consistent with sense-perception
and not do away with coming into being or perishing or motion,
or the plurality of existents. He agrees with the appearances to this
extent, but he concedes, to those who maintain the One, that there
would be no motion without void, and says that the void is
non-existent, and that no part of what is is non-existent — for what
is in the strict sense is wholly and fully being. But such being, he
says, is not one; there is an infinite number, and they are invisible
because of the smallness of the particles. They move in the void
(for there is void), and when they come together they cause coming
to be, and when they separate they cause perishing. They have
effects and are affected wherever they happen to be in contact
(contact does not make them one), but when they are compounded
together and entangled they create something. From what is truly
one no plurality could come into being, nor a unity from what is
truly a plurality — that is impossible. But as Empedocles and some
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of the other philosophers say that things are affected through their
pores, so in his view all alteration and all being affected comes
about in this way: dissolution and destruction, and similarly
growth, occur when solid objects slip in through the void.

546 Some gave in to both of these arguments — to the argument
that all is one if what is signifies one thing, by saying that what
is not exists, and to the argument from dichotomy, by positing
atomic magnitudes.

Aristotle plausibly presents Leucippus’ theory of infinitely numerous
invisible particles moving in a void as intended to reconcile the
evidence of our senses with Eleatic metaphysics. Accordingly neither
the reliability of sensory evidence nor the validity of Eleatic reasoning
is accepted by Leucippus without qualification. The atomists’ chief
disagreements with the Eleatics are succinctly (but anonymously)
described in 546. (i) Leucippus posited the existence of not-being,
which (following Melissus) he identified as void. As 545 stresses, he
was thus able to account for the possibility of motion and plurality
(the two principal features of sensory experience he regarded as
veridical), by endorsing the Eleatic thesis that they can exist only if
void does.? (ii) The atomists rejected Zeno’s attempt to show that
the members of a plurality are infinitely divisible, and therefore
subject to absurd consequences. 545 does not make it very clear
exactly how Leucippus phrased his response to the version of Zeno’s
argument it reproduces. His attitude to it is perhaps indicated by the
sentence beginning: ‘From what is truly one...’ If so, it looks as
though he accepted that the notion of divisibility — whether divisi-
bility ‘everywhere’ or only ‘up to a point’ — isindeed intolerable, and
accordingly declared that none of fis infinite plurality of particles is
divisible, but each is a true unity.® This stress on the unity of his
particles suggests that in reacting thus to Zeno he was exploiting
Melissus’ conclusion in 537: ‘ So, then, if there were a plurality, things
would have to be of just the same nature as the one.’ Leucippus
presumably agreed both with Melissus’ premiss, that our senses are
misleading guides to the nature of pluralities, and with his conclusion,
that if there is to be a plurality, each of its members must be such
as Melissus’ one being is. And indeed, he goes on to endow his own
particles with some of the properties which Melissus in 533 and 534
holds to derive ultimately from unity and being — notably being full,
lack of internal change, and impassivity (cf. 555—7).* (It is curiously
hard to find a text which explicitly calls the atoms uncreated and
imperishable, although this is implied by the frequent description of
atoms and void as elements and principles: e.g. 555.)
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LEUCIPPUS AND DEMOCRITUS

1 This passage was construed as referring to Plato and Xenocrates by the ancient
Greek commentators (see Simplicius ad loc.). But Ross (ad loc.), followed e.g. by
Furley, Two Studies, 81—2, convincingly argues that Aristotle is thinking of the
atomists.

2 This thesis is reliably attested elsewhere for Melissus alone among the Eleatics,
and only for the case of motion. Leucippus’ own assumption of a connexion
between void and plurality has to be inferred from Aristotle’s text, as it was by
Philoponus ad loc. (DK 6747). Perhaps it is more a deduction from such a text
as Parmenides fr. 8, 22—5 (297) than an explicit Eleatic doctrine. Itis worth noting
that Anaxagoras and Empedocles apparently thought they could construct
physical systems impervious to Parmenides’ critique of mortal opinions without
employing the concept of void, perhaps because they wrote before Melissus (see
479, 536). But Empedocles’ theory of pores in the body actually presupposed the
existence of the void which he formally denied, according to Aristotle (de gen. ef
corr. 325b1).

# This train of thought is also ascribed to Democritus: Aristotle Met. 1039ag,
DK 68442 (cf. 579). Elsewhere Aristotle suggests that Democritus reacted to the
Eleatic argument by agreeing that division at every point entails absurdities, but
that he therefore accepted the second horn of the dilemma: division must come
to a stop when it reaches indivisible magnitudes or atoms (de gen. et corr.
316a33-317a2, DK 684 48b; discussed e.g. by Furley, Two Studies 1, ch. 6, Stokes,
One and Many, 222—4, Barnes, Presocratic Philosophers 11, 50-8. It is very unclear
how much of this actually goes back to Democritus or the Eleatics).

* Where Eleatic positions described in 545 can be precisely identified they are
invariably Melissan: thus the inference ‘not divided, therefore not in motion’
apparently envisaged in the sentence ‘Again,..." recalls 547 Melissus fr. 10,
Simplicius i Phys. 109, 32 &l yap SipnTan, noi, 1o Ev, xiveiTar kivoUusvoy
Bt oUx &v €in. (*If what is has been divided’, he says, ‘it is in motion; but it would not
be in motion.” ) And 530 (the continuation of the first part of 545) makes a specific
reference to Melissus’ doctrine of the unlimited extent of what is. So there is little
doubt that in Aristotle’s eyes it is particularly Melissus’ version of Eleatic doctrine
which influenced Leucippus. Later accounts which make atomism a development
of Eleaticism, and Leucippus, for example, a pupil of Zeno (Diog. L. 1%, 30,
DK 6741, Hippelytus Ref. 1, 12, 1, DK 674 10), were probably derived from the
Aristotelian assessment; cf. Theophrastus in 539. But this is a case in which
Aristotle’s essential judgement makes such excellent historical sense that we cannot
attribute it to over-schematization of the relations between his philosophical
forebears.

THE EVIDENCE OF THE SENSES

(1) Scepticism

548 Aristotle Met. ['5, 1009by &1 8¢ kad TTOAAGTS 3wy Uylaivoust
TavavTia Tepl TEOV alTdv paivecbon kal AV, kal alTd 8t EkdoTw
Tpos aUTOV ol TaUT KaTd THv aiobnotv &ei Sokeiv. Troia oUv ToUTwy
&ANOT 7§ weuddy, &8nAov: olbtv yap pEAAov TaSe fi T&Be GANOT, &AN
Ouolws. 516 Anpékpitds yé enov ftor oUbiv givan dAndis | Huiv ¥’
&8nAov.
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549 Democritus fr. 9, Sextus adv. math. vii, 135 AnudkpiTos 8 OTE
ptv Auonpel T& Qouvdpeva Tois aio®fioect kal ToUTwv Aéyel pndev
paiveshon kot dANfeiav, &AM pdvov kaTa SoEav, &Anbes Bt év Toig
oo UTrdpyev 16 &Tduous elvan kal kevov: ‘vopg’ y&p enot “yAuky,
[Kod] vopw TrikpdY, vdp Beppov, vouw Yuypdy, vope Xporn, Tef Bt
&Topa Ko Kevdv',

550 Democritus frr. 10 and 68, Sextus adv. math. vi1, 136 (continues
553) kod wéAw enoiv (fr. 10)- ‘ETef) pév vuv 611 olov EkaoTov EoTIv
(R olk EoTiv 0¥ ouviepev, ToAhay T SedNnAwTan’. év &k 16 Tepi 18ecov
(fr. 6)- “yryvookew Te Xpt), ¢noiv, &vbpwtov T@de TG Kavdvl, OTL
tTef]s &mrnAAakTar . kad AW (fr. 7)- ‘8nAol utv 81 kal oUTos 6 Adyos,
&T1 ETef) oUBEv fopev Trepl oUBevds, AN Emippuopin ékdoTolow T
86E1s’. kol 11 (fr. 8)- ‘kaiTor 8fjAov EoTa, 6T ETef) olov EkaoTov
Y1YVGOKEW &v &Tope EaTi.

548 Again, the same things appear quite the opposite to many
of the animals when they are in good health as they do to us, nor
does one individual always make the same judgements about how
things appear to him so far as sense-perception is concerned.
Which of them, then, are true or false is unclear, for these are no
more true than those, but of equal standing. This is why
Democritus, at any rate, says that either nothing is true, or it is
unclear to us.

549 Democritus sometimes does away with what appears to the
senses, and says that none of these appears according to truth but
only according to opinion: the truth in real things is that there are
atoms and void. ‘By convention sweet’, he says, ‘by convention
bitter, by convention hot, by convention cold, by convention
colour: but in reality atoms and void.’

550 And again he says (fr. 10): ‘Now that in reality we do not
grasp what each thing is or is not in character, has been made clear
in many ways’. And in On Forms (fr. 6): ‘A man must know by
this yardstick that he is separated from reality.” And again (fr. 7):
‘This argument too shows that in reality we know nothing about
anything; but for each of us there is a reshaping — belief.” And
further (fr. 8): “Yet it will be clear that to know in reality what
each thing is in character is baffling.’

Although Leucippus held that the senses reliably report that there
are many things and that there is motion, nonetheless he must have
believed false much of what they tell us, particularly as concerns the
nature of such pluralities. For his commitment to Eleatic principles
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reqUired him to ho.ld that nothing which truly is can change or come
into being or perish. It was evidently Democritus, however, who
developed a thorough critique of the trustworthiness of the senses.

In 548 Aristotle explains that Democritus was persuaded to take
up his own position by the sorts of consideration which led Protagoras
to the alternative view that every appearance is true, but true
relatively to the man who experiences it: thus one and the same wind
;s hot (for you) if it appears hot to you, and s cold (for me) if it
appears cold to me.! Whereas Protagoras concludes that both
appearances are true, Democritus, not prepared to abandon an
Objective conception of truth, decides that neither can be. Aristotle
thus attributes to him a reason for distrusting the senses independent
of Melissus’ critique in 537. The attribution is supported by in-
dependent evidence that Democritus rejected Protagoras’ theory of
truth, and took issue with him over his use of the o p&\Aov principle
(the principle “no more this than that’).? And it is attractive to
interpret Democritus’ treatment of secondary qualities in 549 in
this light: the contradictions in appearances exemplified in the case
of the wind show not that the appearances are relatively true, but
rather that it could only be an arbitrary decision on our part to call
the wind hot or cold. In any event, 549-50 supply ample evidence
(cf. also fr. 117) that, as Aristotle and Sextus maintained, Democritus
did indeed commit himself to a far-reaching scepticism about the
reliability of the senses —if not, indeed, about the possibility of
knowledge of any kind whatsoever.

1 Cf. 551 Protagoras fr. 1, Sextus adv. math. vi, 60 TGVTWV XpNBaToVY PéETPOV
toTiv &vBpwTros, TGV pEv SvTwy s EoTiv, TGOV 5t oUk duTwv s oUk EaTiv. (Man
is the measure of all things, of those that are that they are, of those that are not that they
are not.) The wind example, taken from Plato Theaet. 1518ff, is very likely
original.

2 See fr. 156, Plutarch adv. Colot. 1108F; Sextus adv. math. v, 389, DK 684a114.
The atomists employed the principle more widely than Plutarch allows: see e.g.
p. 415 n. 2; cf. Barnes. The Presocratic Philosophers 1, 251—7.

(ii) Confirmation

552 Democritus fr. 125, Galen de Med. empir. p. 113 Walzer
TéAava ppfy, Tap’ fuéwy AaPolioa Tas TioTels HREas KaTaPEAAES;
TTOME TOl TO KXTAPAN U,

553 Democritus fr. 9, Sextus adv. math. vi, 136 (after 549) &v ¢
Tois Kpatuvtnpiois, kaitrep Utreoy nuévos Tais aiofnoeot TO kp&TOS TTS
TioTews &vaBeival, oUdtv fTTov eUpiokeTon TOUTWY KATABIKAZWY.
Pnot yép ‘fuels S& TG piv 2OvT1 oUBEv &Tpexts CUVIEMEY, HETOTIITITOV
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8¢ kaTd Te ocwpaTos Sidnknv kod TOV EmelcidvTwv Kol TV
&VTIoTNPIZOVTWY.

554 Democritus fr. 11, Sextus ade. math. vii, 138 (after 550) &v 8¢
Tois Kavéai BUo gnoiv elvan yvwoeis: Thy pév i Tév aiobnoewy Thy
Bt Bix TR Sovoias, v THY piv did Tfs Siavolas yvnoiny kol
TPooHapTUP&Y alTi] TO TioTOV eis &AnBeias kpiow, THv 88 dix TV
aiobnoewy okoTiNY dVopdzel &PAIPOULEVOSs AUTTS TO TTPos Sidyvwoty
ToU &AnBols &mAaves. Aeyer 88 kaTd AeSv: “yvaopns 8¢ 8Uo eloiv 18éa,
| Hév yvnoin, 1) 8¢ okoTin: Kai oKoTing pev T&de oUpTTavT, dyis, &Ko,
d8un, yelois, walals. 1) 8¢ yvnoin, dmokekpipévn 88 TauTns.” ety
Tpokpivwy THs okoTing TNV yvnoinw émipépel Aéywv: “&Tav fj okoTin
unkéTl BUvnTal pnTe Opfiv e’ EAaTTOV pnTE AKoVEW unTe 08udoba
unTe yeveobon pnTe Ev TR woloer aioBdveobou, &AA Eml AeTrTo-
Tepov. ..’

552 Woretched mind, do you take your assurances from us and
then overthrow us [sc. the senses]? Our overthrow is your
downfall.

553 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.’

554 But in the Canons he says there are two kinds of knowing,
one through the senses and the other through the intellect. Of these
he calls the one through the intellect ‘legitimate’, attesting its
trustworthiness for the judgement of truth, and that through the
senses he names ‘bastard’, denying it inerrancy in the discrimi-
nation of what is true. To quote his actual words: ‘Of knowledge
there are two forms, one legitimate, one bastard. To the bastard
belong all this group: sight, hearing, smell, taste, touch. The other
is legitimate, and separate from that.” Then, preferring the
legitimate to the bastard, he continues: *When the bastard can no
longer see any smaller, or hear, or smell, or taste, or perceive by
touch, but finer...’! (Afler Barnes)

1 Here the text breaks off in mid-sentence.

552 and 553 indicate that Democritus’ scepticism was not so
thoroughgoing that he denied the senses any positive role at all in
epistemology. His title Confirmations suggests he would have envisaged
the mind as replying thus to the senses’ complaint that in 549—50 they

are rejected entirely: ‘Not so. You fell us very few truths about the
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LEUCIPPUS AND DEMOCRITUS

world (except that it contains many things in motion). In particular,
ou tell us nothing objectively true about what individual things are
jike (NB EkaoTov 550). But you do confirm the truth of the theory of
atoms and void \f\_fhlch I have worked out using the genuine sort of
judgement constituted by a priort. Ele'atic reasoning (554). For
example, my theory holds that C‘.OI’nbll’latIF)HS of atoms must be merely
temporary because of the constant collisions to which atoms are
subject: you falsely report births and deaths, but in so reporting you
confirm the actual existence of the events which the theory says must
occur. Again, my theory holds that perception involves an interaction
petween object and observer which depends on the character of each
and must therefore vary from case to case (553). One of you says: ““ the
wind is hot”, another in another person says: “the wind is cold”:
again you lie, but what you say shows that my theory predicts what

actually happens.’
1 This valuation of the senses as supplying confirmation of the truth is probably

what underlies Aristotle’s claim that the atomists hold that ‘truth lies in the
appearances’ (562); cf. Mei. 100gb12 (DK684a112), de an. 427a21-b6.

ATOMS AND THE VOID

555 Aristotle Met. A4, 985bgs (DK 6746) Aelkirmos 8¢ kod 6
éTaipos aUTolU AnudkpiTos aToixEia ptv TO TAfipes kad TO kevdv elvad
poal, AEyovTes TO pEV &v TO 8¢ un dv, ToUTwv 3 TO pév mAfpes kai
OTEPEOV, TO OV, TO 8E Kevov ki powdv, TO pr) dv 816 kol oUbty udAiov
76 6v ToU pn dvTos eivai paotv, 6T1 oUdt 1O kevov (BAaTTov) TOU
oopatos oiTia 88 TOV dvtwv Talta s UAnv. kol kabdmep oi v
To100VTES TV UTTokelévnY oUciaw T6AAa Tois TdBeotv alTfis yevwédot,
TO powdv Kal TO TTUkvoy dpxds TiBEpevol TéV TabnpdTwy, Tov alTdv
TpdTOV Kai oUTOo!l T&S Slagopds adTios TGV &AAwY elval paotv. TaUTas
pévTOl TPELS elvan Aéyouat, oxfjud Te kai T&EIv kal Béotv- Siapépetv yép
paol TO 8V pucud kai S1oBryf| kol Tpomd wévov. ToUTwy 8¢ & utv
puouos oxfpd toTwv, A 8¢ Syt TéEis, ) 8¢ Tpotr) Béoist Srapéper
Y&p 1O pev A ToU N oxfpary, 16 88 AN ToU NA T&Ee, T 8t Z Tol
N Béoer.

556 Aristotle On Democritus ap. Simplicium de caelo 295, 1
(DK68Aa37) Anudkpitos. .. Tpooayopelel 8 Tdv ptv TdTTOV ToioSe
TOIS SVOPATT, TG Te KEVED Ko TE) oUBevi kal 16 &mreipw, TV 8t oUo1édv
f&oTnV TG Te Bevi kad TE Voo T Kal TG SvTi. vouizer 8t elvan ot
HIKpds TS oUaias OoTs EKQUYELV TaS NpeTépas aiobnoels: Urdpyew Bt
aUTads TavTolag HOpPaS Kol oxfAuaTa TTavToia Kai KaTd péyedos
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Siagopds. & ToUTwv olv fidn kaBamep &k oTOXEIWV YEWE oy
ouykpivel Tous dpBaiuopavels kai Tous adofnToUs dykous. [B& A, Sy
Diels, cf. DK 688B156.]

557 Simplicius de caelo 242, 18 (DK67a14) oUTor y&p (se. Agy.
kitrros, Anudkprtos, *Etrikoupos) EAeyov &meipous elvar TG AR
T&s &pyds, &s kol &Topous kai &BiaipéTous Evouizov Kai &rradels §iy
TO vaoTds elval, kad &uoipous ToU kevol: THv y&p Sicipeciv KaTd Ty
Kevov TO &v Tols owpaot EAeyov yiveohal. . .

555 Leucippus and his associate Democritus hold that the
elements are the full and the void ; they call them what is and what
is not respectively. What is is full and solid, what is not is void and
rare. Since the void exists no less than body, it follows that what
is not exists no less than what is. The two together are the materia]
causes of existing things. And just as those who make the
underlying substance one generate other things by its modifica-
tions, and postulate rarefaction and condensation as the origin of
such modifications, in the same way these men too say that the
differences [sc. in their elements] are the causes of other things.
They hold that these differences are three — shape, arrangement
and position; being, they say, differs only in ‘rhythm, touching
and turning’, of which ‘rhythm’ is shape, ‘touching’ is arrange-
ment and ‘turning’ is position; for A differs from N in shape, AN
from NA in arrangement, and Z from N in position.

556 Democritus...calls space by these names— ‘the void’,
‘nothing’, and ‘the infinite’, while each individual substance he
calls ‘thing’ [i.e. ‘nothing’ without ‘no’], the ‘compact’ and
‘being’. He thinks that substances are so small as to elude our
senses, but they have all sorts of forms and shapes and differences
in size. So he is already enabled from them, as from elements, to
create by aggregation bulks that are perceptible to sight and the
other senses.

557 They [sc. Leucippus, Democritus, Epicurus] said that the
first principles were infinite in number, and thought they were
indivisible atoms and impassible owing to their compactness, and
without any void in them; divisibility comes about because of the
void in compound bodies. ..

Having considered the atomists’ attitude both to Eleatic principles
and to the senses, we are now in a position to explore the system they
erected on the bases laid in 5456, 54850, and 554. 5557 (cf. also
Simpl. in Phys. 28, 7—27, from Theophrastus) give fuller information
about atoms and void. Reality is assigned to what is corporeal or
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LEUCIPPUS AND DEMOCRITUS

solid, which is held to be equivalent with the full (cf. Melissus, 534),
and hence excludes void or interstices of any sort. But according to
557 what is full and solid must be indivisible, or in other words an
atom (presumably only physically, not notionally, indivisible, since
for example atoms differ in size (556))." Atoms are conceived of as
very small, in fact so small as to be invisible (556), although
Democritus may have held that ‘it is possible for there to be an atom
the size of the universe’ (Aetius 1, 12, 6, DK68a47). They are
scattered throughout infinite void, and are infinite in number and
shape.? It is above all in shape and arrangement that they differ from
each other (555-6) : all “qualitative’ differences in objects (which are
conglomerates of atoms), therefore, are dependent on quantitative
and local differences alone. Void, although it is identified as what
is not, is accorded existence. [t is hard to see how the atomists justified
this paradox. Perhaps their point was that, when a place is occupied
by nothing, then insofar as the occupant — ‘the empty’ —is nothing
it does not exist, but insofar as it occupies a place it does exist. On
this interpretation, void is not (as 556 assumes) ‘space’ or ‘place’ but
a more mysterious entity, the negation of substance.?

L Other texts give other reasons for the indivisibility of atoms: e.g. 558 Simplicius
in Phys. 925, 10 (DK67a13) Aebkirmios ptv kol Anuékpitos o pévov Thy
&mdbeiav aiTiov Tols TpddTols oduact ToU iy Sianpeicdon vouizouoy, dAAG kal
T0 opikpdv kal &pepts, “Emrikoupos 8t UoTepov &uepfi uév oly fyeiTal, &ropa B
alTd Si1&x T &mdBeiav elval enoL. (Leucippus and Democritus hold that it is not only
their impassibility which is the reason why the primary bodies cannot be divided, but the fact
that they are small and partless. But Epicurus in the later period does not think them partless,
but says that they are indivisible because of their impassibility. ) The notion that smallness
could make anything indivisible is extremely curious, and has often been taken
for doxographical confusion by scholars unwilling to believe anything but good
of Leucippus and Demaocritus. Certainly Simplicius’ attempt to gloss ‘small’ by
‘partless’ smacks of an attempt to read Epicurean preoccupations back into the
earlier atomists; and this same doctrine of Leucippus is reported elsewhere
without the gloss (Galen de elem. sec. Hippocr. 1, 2 (DK 684 49)). But this very
divergence of testimony points to the authenticity of the basic idea. It remains
obscure, however, and it is unsafe to adduce it in support of the thesis that atoms
were conceived by Leucippus and Democritus as notionally indivisible (as is
maintained by Guthrie, HGP 11, 396, 503—7 and Furley, Two Studies 1, ch. 6; cf.
also Stokes, One and Many, 22511, ; contra Barnes, The Presocratic Philosophersti, 50-8).
® The distribution of bodies throughout the infinite void was probably inferred
by use of the ol pd&AAov principle: 559 ( = 112) Aristotle Phys. 4, 203b2s
&meipou B &vtos ToU 6w, kal oduca &mepov elvan Sokel kad kdopor T ydp
udAAov ToU kevol évtalba A dvtalba; (If what lies outside [sc. the heavens ] is infinite,
50 loa, it seems, is body, and worlds too. For why should they be here rather than there in
the void?) The same principle was employed in arguing that they were infinite
in number and shape: 560 Simplicius in Phys. 28, 8 (from Theophrastus),
DK6748 olros &meipa kai &el Kivoupeva UTréBeTo oToryeia Tas &ToMoUs Kad TG
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&v aUTols oY nudTwv &Teaipov TO TATBos 81& TO pndev udAov ToloUTov fi ToloUToy
elven. (Leucippus posited an infinite number of elements in perpetual motion — the atoms — and
held that the number of their shapes was infinile, on the ground that nothing is such rather
than such.) Perhaps Democritus then concluded that there was no reason not to
apply it also to the question of the size of atoms, too: 561 Dionysius ap. Eusebium
P.E.x1v, 23, 3 (DK68a43) ToooUTov &t Siepcovnoav (sc. "Emikoupos kal Anus-
kpiTos) doov & piv EAayioTas Tdoas kai Sid TolTo dvemraiofnTous, & 8t kad
peyioTas eivad Twvas &Tépous, 6 Anuokpites, UméAaPev. (To this extent they [sc.
Epicurus and Democritus | differed, that one supposed that all atoms were very small, and on
that account imperceptible; the other, Demacritus, that there are some atoms that are very
large.) No doubt he would have explained that very large atoms are to be found
only in parts of space distant from our universe. The atomists took the hypothesis
of an infinity of shapes to account for the infinite variety of sensory appearances:
562 Aristotle de gen. et corr. A1, 315b6 (DK 67a9g) &mel 8" dovro TéAnGES &v 16
paivecfon, tvavTior 8¢ kol &meElpa T& panvopeva, TG o¥NUaTa dmelpa Emoinoay,
doTe Tads peTaPolais Toll ouykelpévou TO aliTo EvavTiov Bokelv MM kal &Ahc,
Kol peTaxiveioBon pikpoU Euustyvupévou kal GAws ETepov gaivesban Evos peta-
kivnfévTos: &k TAWV aUTdV yap Tpaywdia kal kwpwdia yiveTal ypapudTwv. (Since
they thought that the truth lies in appearance, bul the appearances are contrary and infinite,
they made the shapes infinite, so that the same thing will appear contrary to one man and
to another through changes in the compound, and il will be altered by a small admixture and
appear altogether different because of that single alteration. For tragedies and comedies are
composed from the same letters.)

3 The interpretation is advanced by D. N. Sedley, ‘ Two conceptions of vacuum’,
Phyonesis 27 (1982), 179-83. On the more usual view, void is not absolute
Newtonian space, but the empty space which exists only where atoms are not,
thus forming gaps between them. Sedley argues that the atomists had no reason
to call that non-existent, and observes that by parity of treatment ‘ the full” would
have to be full space — whereas we know that it is what fills space, the moving
atoms. With his interpretation the atomists’ use of ‘nothing’ echoes precisely
Parmenides’ paradoxical use of it to refer to what negative existentials would be
about if they were about anything (293, 296), and ‘void’ or ‘empty’ is just
another designation of that.

THE FORMATION OF WORLDS

563 Diogenes Laertius 1x, 31 (DK67a1) 7O pév mav &meipov
pnow (sc. AeUKITITTOS) ... ToUTou B¢ TO HEv TAfjpes elven, TO B¢
KEVOV . . . KOTUOUS Tt EK ToUTou &reipous elvat kal SioAvecfon eis TaUTa.
yiveaBou B¢ ToUs kdopous oUTw: pépechon ‘kaTd &TOTOMNMV EK TAS
&reipou’ TTOAAK CLPATA TTAVTOIX Tol§ TXHACIV €5 PEya Kevov, &rep
&bpoiobévta Bivny &mepydzecbon piav, ko fijv TpookpouovTa
{&AANAo1S) Kai TravToBamdds KukAoUueva Slakpiveabal xwpls T& Spota
Tpds T& Bpoix. icoppdmev 8¢ ik To TAffos pnréT Suvapéveov
TepipépecBan, T& pEv AeTTT YXwpeiv els TO ESw kevdv, domep SlaTTw-
Hevar T& 88 AolTT& ‘OUMPEVEIV’ Kal TTEPITTAEKOMEV OUYKATOTPEYEIV
&AAHAots kad Trolelv TpddTOY Ti oUoTTRa ogaipoedés. (32) TolTo &
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LEUCIPPUS AND DEMOCRITUS

olov cGpeva’ doloTacbal epigyovTa v EUTE TavTola caopaTa Qv
(T THY ToU péoou &uTEpelov TTepIBIVOUPEVLOV AETTTOV YevécBal TOv
répi§ Gpéva, ouppedvTwy del TGOV ouveydv KT éiyauoty THs Sivns.
kol oUT® yevéoBon Thv yfjv, ouppevovTwy TGV EvexBévtwv emml TO
PETOV. aUTOV TE TréAW TOV TrEpIEYovTa olov Unéva atfecton kaTe TV
irixxprowv [Heidel, émékpuoty MSS] téov ESwbev owpdToov: Bivn Te
(PEPOUEVOV aUToVY, MV &v Emyavon, TaUTa EmikTaofx. TouTwy OE
Twa GUMTTAEKOpevar TTolely oUoTnue, TO Wév TpdTov k&buypov kai
mrnAGBes, EnpavBevTa 8t kal Tepipepdueva ouv TH) ToU dAou Sivn elT’
tmrupwbEvTa TV Tév doTépwvy dmoTtedéocn puov. (Cf. also Aetius
1, 4, 1-4, DK67424.)%

564 Aetiusi, 7,2 Aelxitrros kaid AnudkpiTos ‘ YITéva' KUKAG Kai
‘Yuéva’ TEpITEivOUTT TG KOOUR S TV &yKIOCTPOEIdGY XTOUWY
GUUTTETTAEY BéEVOV.

565 Hippolytus Ref.1, 13, 2 (DK 684a40) Aéyer Bt dpoics Aeuxitrirep
(sc. AnuoKpITOS) TrEPl oTOIXECOV, AN pous Kai KevoU. . . EAeye BE G &el
KIVOULEVV TGV dvTwov Bv TE kevdd: &meipous & elvan kdopous kai
ueytfer Sropépovtas. dv Tiol Bt pn eiven fidov pnd oeAfivny, &v Tiol
8¢ peizw TGOV Tap’ fUiv kad év Tiol mAeiw. (3) elven B8 TGOV kdouwY
guico T& SlaoThuoTa kal TR pév TAsious, T 8¢ EA&TTOUS, Kad
Tous ptv alfeoBai, Tous Bt dxudgew, Tous St @bivewy, kad TR pév
yiveobar, Tfj 8 (B Aeimew. leipeoBor B8 aUTous U EAAMAwV
mpooTriTTTOVTaS. €lvan 8¢ Evious kdopous Epripous WWV KAl UTRV
kad TTovTos Uypol.

563 Leucippus holds that the whole is infinite. . . part of it is 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 out 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
itself 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
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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 as they revolve
with the whirl of the whole they dry out and then ignite to form
the substance of the heavenly bodies.

564 Leucippus and Democritus envelop the world in a circular
“cloak’ or ‘membrane’, which was formed by the hooked atoms
becoming entangled.

565 Democritus holds the same view as Leucippus about the
clements, 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, in
others they are larger than in our world, and in others more
numerous. The intervals between the worlds are unequal; 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 collision one with
another. There are some worlds devoid of living creatures or plants
or any moisture.

1 Tt looks as though oupuéve, Upfy, and (in 564) yrteov were actually derived
from atomist contexts. The phrase korré &moTopfv & TS &meipou (s¢. Xopas)
is closely paralleled in the Epicurean letter to Pythocles (Ep. m, 88; DK67424).
Diogenes might have derived it from Democritus; but it is also possible that
cuppévely, Tpmy, 1Ty, as well as ko &moTopry, are merely Epicurean.

The account in 563 of the formation of worlds (formally attributed
to Leucippus, but no doubt representing the general views of
Democritus also) is fairly detailed, but full of difficulties. The first
stage is when a large collection of atoms becomes isolated, as it were,
in a large patch of void. The second stage is when they form a whirl
or vortex. How this occurs we cannot tell; it must happen ‘by
necessity’,! as the result of a particular combination of their separate
atomic movements, and a vortex would presumably not necessarily
or commonly arise out of the circumstances of the first stage alone.
The vortex-action causes like atoms to tend towards like.? (There is
a good deal of reminiscence of Anaxagoras in all this: in him Nous
started a vortex and similar particles came together to form bodies,
476 and pp. 372f.)® The larger atoms congregate towards the middle,
the smaller ones are squeezed out (575). A kind of membrane or
garment (564) encloses the whole: whether this is formed by the
smaller and extruded atoms (as suggested by Aetius, DK67a24), 0r
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whether these are _thrust riglll‘[ out of the ocUotnua _into the void gas
sugges‘:ed in 563), 1s uncertain. Other atoms come into contact with
the extremity of the revolving mass and 'arf:l drawn within the
membrane. Certain of these atoms become ignited by the speed of
the revolution (563 ad fin.) and so form the heavenly bodies; the
pulkier ones at the centre ‘stay together’ (ouppéverv) to form the
carth. Diogenes Laertius continues, after the end of 563, with a
description of cosmological details which are not particularly en-
1ightening, but show us that here Lz.eucippus ‘Lended to acceptl, not
very critically, the old Ionian theories. One important and highly
conservative idea of Leucippus is that the earth is flat, shaped like
a tambourine (TupTavoeidns, Aetius 11, 10, 4); Democritus slightly
emended this (ibid. 10, 5), but retained the overall flatness. Both
appear to have held that the earth was tilted downward towards the
south.? Since there are innumerable atoms and an infinite void, there
is no reason why only one such world should be formed ; Leucippus
and Democritus therefore postulated innumerable worlds, coming-
to-be and passing away throughout the void (563 nif., 565). They
are the first to whom we can with absolute certainty attribute the
concept of innumerable worlds (as opposed to successive states of
a continuing organism), one which is reached entirely on the a prior
grounds described above.” The doxographers, however, certainly
attributed the idea of plural worlds (whether coexistent or successive)
to some Ionians, conceivably by an error initiated by Theophrastus
(see pp. 1231l also pp. 379f.). Democritus, according to 565, seems
to have embellished the idea by observing that there is no need for
each world to have a sun and moon, and so on, or to have waters and
give rise to life: the random nature of the cosmogonical process 563
would not always produce the same result. For example, if there
were no futher atoms to be attracted close to the outer membrane of
a world, that world would presumably have no heavenly bodies.®

1 So 566 Diogenes Laertius 1x, 45 (on Democritus) mévra Te kat &vdyxnv
yivegBan, Tfs &ivns aitias olons Tfis yevéoews mdvtwv, fiv dvdyknv Aéyel
( Everything happens according to necessity ; for the cause of the coming-inio-being of all things
is the whirl, which he calls necessity.) The whirl or vortex is called necessity because
it produces the necessary (mechanical and theoretically determinable) collisions
and unions of atoms: so 567 Aectius 1, 26, 2 (TI. oUgias &udykns) Anpokpitos
v dvmitutriov kol gopdv ked TANYRY Tiis UANs. (/[ On the nature of necessity ]
Demaocritus means by it the resistance and movement and blows of maiter.) In Aristotelian
terms, combinations can be said to take place by chance: 568 Aristotle Phys. By,
196a24 eioi 8¢ Tives ol kal ToUpavol ToUBe kal TGV KOTHWY TaVTwY adTIGVTa
TO aUTdpatov &md TalTopdTou y&p yevéaBon Thv Sivny kai ThHY kivnow Thv
Siokpivacay kal katacThoaoay gs TaiTny THY T&Ew 16 Tav. ( There are some who
make chance the cause both of these heavens and of all the worlds: for from chance arose
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the whirl and the movement which, by separation, brought the universe into its present order.)
For Aristotle they are chance events because they do not fulfil any final cause;
but the atomists emphasized the other aspect of non-planned mechanical
sequences, i.e. as necessity. So in the only extant saying of Leucippus himself:
569 Fr. 2, Aetius 1, 25, 4 oUBkv ¥pfiua pérny yivetar, GAA& TévTa & Adyou Te
kad T &véeykns. (Nothing occurs at random, but everything for a reason and by necessity.)
Every object, every event, is the result of a chain of collisions and reactions, each
according to the shape and particular motion of the atoms concerned.

® Democritus illustrates this traditional rule of the behaviour of things, both
animate and inanimate, in 570 Fr. 164, Sextus ady. math. vii, 117 xal yap 39a,
pnoiv, duoyevéot ot ouvayehdzeTon 65 TepioTepal TeploTepais kol yépawol
yepdwors kad &mi Tév EAAwv doaUTws. (s) Bt kai Bl TV dyiywv, kabBdep
dp&v T&pecTIV ETT TE TGOV KooKIVEUOUEVCOY oTTEpUGTV Kad BTl TV Topd Tefis
KupaTeyads wneiScv. .. (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. . .) (similar grains, he
continues, and pebbles of the same shape, congregate under the action of sieve
or waves). The mechanical tendency of objects of similar shape and size to sort
together under the influence of motion is especially relevant to atomism, of course,
and goes beyond the naive view of Homer, Od. xvi1, 218, that ‘god always leads
like to like’. -

3 According to Simplicius, Democritus held that the vortex was ‘separated off™:
571 Fr. 167, Simplicius in Phys. 327, 24  &MA& kol AnudkpiTos, Ev ofs gnat ‘Sivow
&1rd ToU TavTds dmokpiffivan ToavTolcov 18edov’ (Tréds Bt kai UTrd Tives aiTias wh
Abyel), Eokev &md TadTopdToU kel TUXTS Yevwwdv abtov. (When Democritus says
that “a whirl was separated off from the whole, of all sorts of shapes® (and he does not say
how or through what cause), he seems to generate it by accident or chance.) The idea of
the initiator of the cosmogonical process being ‘separated off” may go back to
Anaximander (see 121 and pp. 131ff.).

% So 572 Diogenes Laertius 1x, 33 (on Leucippus) #Aeimeiv 8 fhov kai
oeMjuny 16 kekAioBar Ty yTiv Tpos neonuPplay: Té 68 Tpos &pkTep &el Te vipeoho
kol ko pa eivan kol Tryyvualar. (Eclipses of sun and moon are due to the tilting
of the earth towards the south; the regions towards the north are always under snow and
are very cold and hard-frozen.) Most scholars have assumed a gap after oefvny,
‘moon’, so that some other phenomenon than eclipse is explained by the tilting
of the earth. The order of subjects in Diogenes is against a gap; but the tilting
of the earth would be so utterly unsuitable as an explanation of eclipses that it
seems reasonable to postulate either a textual displacement or a total misun-
derstanding by Diogenes or his sources. The tilting of the earth remains; it
explains both the slant of the zodiac and the differences of climate, and is
conceivably related to, though very different from, Anaximenes’ theory that the
sun is hidden behind high northern parts at night. Eclipses had already been
correctly explained by Empedocles and Anaxagoras. Cf. also Aetius 11, 12, 1-2
(DK 67427 and 68496).

5 Compare the well-known saying of Democritus’ pupil Metrodorus of Chios,
that it is strange for one ear of corn to be produced in a great plain, and for one
world in the boundless.

6 It looks as though there is a reference here to Anaxagoras fr. 4 (498; the
recurrence of the phrase ap’ fiuiv may be accidental). It is not at all certain,
however, that that fragment described entirely separate worlds with separate suns
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moons; 1f it did, then the fact that every world had the same structure justifies

andwasms’ reference (Philos. Rev. 55 (1946), 53f) to “the teleological streak in
g' axagorean physics’, and his suggestion that Democritus’ theory may be a
naxag

 conscious refutation” of it.

4E BEHAVIOUR OF ATOMS
iy

(ﬂ) Weight
Aristotle de gen. et corr. A8, 326ag xaiTol PapUTepdy ye KaTd
A GrrepoXnv enotv elvar Anudkpitos ékaoTov TGV &Bi1oupéTwv.

74 Theophrastus de sensu 61 (DK68A135) Papu pév olv kal
EOGCPOV ¢ peyeder SlcxlpET AnuokprTos... oU phv &N Ev ye I"roT‘g
HelKTOTS KOUQOTEPOV WEV Elval TO TTAgov Exov kevdy, PapUTepov SE_ TO
#AaTTOV. &V Eviols pév oUTws epnkev: (62) v &AAois Bt kolgov elvad
potv &AdS TO AeTTTOV.

575 Simplicius de caelo 712,27 (DK 68a61) ... oi mepl Anudrpitov
ofovTon TAVTX pEv Exew Pdpos, TG Bt EAaTTov Exewv Pépos TO Tlp
EkOAMPOUEVOY UTro TéV TpoAauPavévTwy dvw eépeada kal 81 ToUTo
koU@ov BOKEIV.

576 Aetiust, 3, 18 (DK68a47) Anudkprtos utv yap Eheye SUo (sc.
Tais &Topols cuuBePnrévan), Péyebds Te kal oxfipa, & 8 "Emikoupos
TouTOls Kal TpiTov Pdpos Tpocédnkev... 1, 12, 6 AnudkpiTos T&
mp&TE gnot odpaTa (Talta & Av T& vaoTd) Bdpos piv olk Exew,
kiveioBon &€ ko’ SAANAoTUTTIOW 8V T& &reipw.

573 Yet Democritus says that each of the indivisible bodies is
heavier in proportion to its excess [sc. of size].

574 Democritus distinguishes heavy and light by size... Never-
theless in compound bodies the lighter is that which contains more
void, the heavier that which contains less. Sometimes he expressed
it thus, but elsewhere he says simply that the fine is light.

575 -..Democritus’ school thinks that everything possesses
weight, but that because it possesses less weight fire is squeezed out
by things that possess more, moves upwards and consequently
appears light.

576 Democritus named two [sc. properties of atoms], size and
shape; but Epicurus added a third to these, namely weight. .. —
Democritus says that the primary bodies (that is, the solid atoms)
do not possess weight but move in the infinite as the result of
striking one another.

The texts in which Aristotle and Simplicius discuss the basic

421




PRESOCRATIC PHILOSOPHERS

properties of atoms (e.g. 555—7) are silent on the question whether
they possess weight; and indeed reports of the views of Anaxagoras
and Empedocles are similarly uninformative on this topic (493 is
obviously no more than interpretation of 489, inspired by Aristotle’s
general remarks in 117). 573-6 present apparently contradictory
opinions about Democritus’ position, which has in consequence been
the subject of disagreement among scholars. (Leucippus is not
mentioned in these passages, and presumably did not think that the
subject demanded special treatment.)

Aristotle in 573 is quite clear that for Democritus the atoms fhad
weight, and that the weight depended on their size; his opinion is
supported by Theophrastus (574) and (on the first point) by
Simplicius (575). Indeed it is difficult to see how the atomists could
have avoided holding some form of this view, since bodies in our
world do as a matter of experience seem to have weight, and since
the fullness and homogeneity of atoms means that difference in size
is the only conceivable determinant of difference in weight. But it
looks as though 576 contradicts 573—5. How is the contradiction to
be explained? (i) One popular solution, advocated e.g. by Burnet
(EGP, 341-6) and adopted in KR, holds that the testimonies in 5735
should be referred only to bodies located in a world, or more
generally bodies subject to a vortex. Larger objects tend to move
towards the centre of a whirl, and it is then convenient to express
the fact that their ‘downward’ motion is a function of their greater
size by saying that they are heavier than smaller objects closer to the
circumference. But in themselves bodies have no weight, ie. no
tendency to move ‘downwards’; in a vortex-free void their move-
ments are solely determined by collisions (and, of course, size and
shape), and there is no reason to describe them as heavy or light. It
is just this point which is adverted to by Aectius in 576. (ii)
Explanation (i) accords great respect to 576, and has to import a
considerable theoretical apparatus to sustain such confidence in
Aetius. It is altogether simpler to take 573-5, which are after all the
opinions of more trustworthy authorities, at their face value, as
descriptions true of Democritean atoms without restriction. Weight,
then, is an absolute property of atoms, albeit not one on which
Democritus had a great deal to say. It is true that he would probably
have no ready answer to the question of what weight in a vortex-free
void consists in, where it is not expressed in a tendency to move
downwards. But that very difficulty suggests a reason why Aetius
came to misrepresent Democritus’ view as he did in 576. He has just
mentioned Epicurus’ view (1, 12, 5), according to which atoms move
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downwards through the void in virtue_of their weight, but in other
directions as 2 result of collisions (which in turn were notolriously
f:Xplg,ined as ‘the consequence of random swerves: c‘f. e.g. Dlog.‘ L.
x, 61, Lucretius 11, 2‘16—42). He may have i?ound Epicurus’ position
so obvious that he inferred: since Democrlltus’ atoms do not move
downwards in a void, they cannot have weight.!

1 See further on weight D. O’Brien, ‘Heavy and light in Democritus and
Aristotle’, JHS 97 (1977), 64—74; or (more voluminously) O’Brien, Democritus,
weight and size (Paris, 1981).

(b) Motion

577 Aristotle de caelo I'2, 300b8 810 kol Aeukitre kad AnpokpiTe,
Tois Aéyouow &ei kiveloban T& TPOTA cdpaTa Ev TG Kevdd Kol T
&meipey, AexTéov Tiva kivnow kai Tis 1) kaT& eUow alTédY Kivnais.

578 Aristotle On Democritus ap. Simplicium de caelo 295, 9 (con-
tinuing 556) oToO1Ggely Bt kol @épeofon Ev TH kevdd Bik Te
Thy GvopoldTnTa Kai T&s dMAas eipnuévas Siagopds, pepopévas Bt
gurriTTaw kai TepITAéKeoHaa. . .

579 Aristotle de caelo T4, 303a5 ¢aoi y&p (se. Aelrimrmos kol
AnpokpiTos) elval T& TPOTX peyedn TANOel pEv &melpa, peyeder St
&SiaipeTa, kai oUT’ €6 Evds TOAAG yiyveoBou oUTe &k TTOAAGV Ev,
AMAG TT) TOUTWV CUMTTAOKT Kai TrepimaddEel TavTa yevwdobal.

580 Alexander i Met. 36, 21 oUtol yap (se. AeUxkiTros
kal Anuékpitos) Aéyouotv dAAnAoTUTIOUCOS Kol kKpouopévas Trpos
&AAHAas kiveioBar Tas &Tdpous.

581 Aetius1, 23,3 AnudKpITOS BV YEVOS KIVITEWS TO KATA TTOAUOV
&TreQaiveTo.

582 Simplicius iz Phys. 1318, 35 (DK68a58) kol EAeyov xatd
THv v adTols PopltnTa Kivoupeva ToalTta Bid ToU kevol eikovTos
kai pn &vTiTutroUvTos katd TéTOV KiveioBon: mepimaddooeofan’
Yép Eheyov alTd.

1 mepimodadoecfon MSS, em. Diels.

577 So Leucippus and Democritus, who say that their primary
bodies are always in motion in the infinite void, ought to specify
what kind of motion — that is, what is the motion natural to them.
578 They struggle and move in the void because of the
dissimilarities between them and the other differences already
mentioned; and as they move they collide and become
entangled. .
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579 For they [sc. Leucippus and Democritus] say that their
primary magnitudes are infinite in number and indivisible in
magnitude; the many does not come from one nor one from many,
but rather all things are generated by the intertwining and
scattering around of these primary magnitudes.

580 For they [sc. Leucippus and Democritus] say that the atoms
move by mutual collisions and blows.

581  Democritus said there was only one kind of motion, that due
to vibration.

582 They said that, moving by virtue of the weight in them, they
[sc. the atoms] move through the void which yields and does not
resist them; for they said that they are ‘scattered around’.

It is evident from 577 and other similar complaints by Aristotle, as
well as from the lack of positive information on this point, that neither
Leucippus nor Democritus gave any full account of an original motion
of atoms — the motion, that is, which causes collisions, not that which
is caused by collisions. Indeed, since atoms and the void have always
existed, there is every reason to suppose that there must always have
been motion, and consequent collisions. For atoms are in motion now:
why should they ever not have been (cf. Parmenides’ argument from
sufficient reason against coming into being at 296, 7-9, which the
atomists may have had in mind in the present context; see also
Aristotle Phys. 252a32, de gen. animalium 742b17)? To enquire,
therefore, as Aristotle does, what was the ‘natural’ motion of atoms
is less pertinent than at first appears. However, if the atomists were
forced to define an ‘original’ motion they could presumably say that
it was a random motion, with no tendency in any atom to move in
one direction rather than another. It is clear that collisions would
very soon take place, and that the original motion would progressively
be supplanted by the secondary motions which result from collision
and rebound.

The regular motion of atoms, and perhaps the only one which
Leucippus and Democritus fully envisaged, is due to rebounds of
atoms after collision. The character of the ensuing motion will be
determined, no doubt, by the weight, shape, and antecedent motions
of the colliding bodies. Collisions of atoms result either in ‘inter-
twining’ (oupTrAokn), if the atoms are of congruent shape, or in *being
scattered around’ (Trepiéha€is), if not — thatis, in rebounding in one
direction or another. This is what is meant by Aristotle in 579 (cf.
582). Aetius in 581 assigns a special type of motion to Democritus,
namely Treués or ‘vibration® (the verbal root of which is the same
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as that of mepiméAagis; Bailey (The Greek Atomists and Epicurus)
actually interpreted mepimdAagis in 579 in the sense of TwaApds,
though not very plausibly). There is little doubt that Aetius is here
reading an Epicurean idea into Democritus; Epicurus used this word
to describe the invisible oscillation which, as he conceived, atoms
underwent when confined in a complex body (Epicurus Ep. 1, 43;
cf. Bailey, p. 332).}
1 LSJ gives the meaning of mepirdagis as ‘collision, combination’ of atoms,
though that of mepimaAdoosofar is given as ‘to be hurled around’. Both
translations are imperfect. The meaning of ToAdooeofat is ‘to be shaken about,
or sprinkled’; and that of its simpler form wdAAewv is “to shake’. A transitional
stage to the Epicurean moApds-interpretation is perhaps seen at Theophrastus
de sensu 66 fin. (DK68Aa135). In 579 Aristotle simply means that things are

produced by the entanglement and rebound of atoms; the latter does not of itself
produce yéveais, but is necessary for its continuity,

(¢) The formation of bodies

583 Aristotle On Democritus ap. Simplicium de caelo 295, 11 (con-
tinuing 578) ...pepouévas 8k (sc. TS &TOPOUS) EpTTITr TV Kal Trepl-
mAgkeoBal TEPITTACKNY TolaUTNV ) cupyale pév ot Kad TAnciov
&AANAwY eivon Trolel, pUatv uévtor piaw 2§ Ekelvoov kot &ARdsiay oUs’
ﬁv'rwcxoﬁ'v Yewq kowidf) yd&p s\’,’lneeg eival 10 8Uo A T& TAslova
yevecem &v oTe &v. ToU Bt gupuévelv Tas oUoiag peT’ q?\?\n?\wv uexpl
Tos aiTi&Tan Tas ooy ds kol Tés AVTIATWELS TEOV cwpdTov: T
eV yap aUTGV slvanl okoAnvd, T& 8t &ykioTpmdn, T& 8t koiha, T& Bt
Kup'rc'x T& 8¢ &AAas dvapiBuous Exov*rcx Blctcpopc'xg g TooolUTov olv
Xpovov oqx.ov abTdov ow*rexecr@al vopizel kai ouppévely Ecog lO‘XUpOTEpC(
Ti§ €K TOU TrepiEXovTos &udykn Trapaysvopéun Siaceion kal Xwpis
aUTaS BloaTeipT).

584 Simplicius de caelo 242, 21 (continuing 557) ...TaUuTas B¢ TAg
aTopous év O(Trapco TG KEVER stmplcuevag oc?\?\n?\cov kad Slotqaepoucocg
oxfNuaoi Te kol ueyéBeor kol Béosl kai T&Eet q)Epecrecn gV TG Kevdd
kad ETTIKO(TO(?\cquGvoucocg a?\?\n?mxg ouykpovsoBal, kai Tés pév dro-
maAAeoba, &t &v Tuxcocnu T&s B¢ TrEprrr?\sKechm SAANAQLS KaTS
TV TGV cxnuoc'rmv kol peyeBdv kai Béoewov kol T&Eewv oup-
veTpiov kal ouppéverv [Diels, ovpBaivelv MSS] kai oUTtws THv TV
ouvbéTwv yéveow &rroTeAsiofal.

583 .As they [sc. the atoms] move they collide and become
emangled in such a way as to cling in close contact to one another,
but not so as to form one substance of them in reality of any klnd
whatever; for it is very simple-minded to suppose that two or more
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could ever become one. The reason he gives for atoms staying
together for a while is the intertwining and mutual hold of the
primary bodies; for some of them are angular, some hooked, some
concave, some convex, and indeed with countless other differences;
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 them apart.

584 ...these atoms move in the infinite void, separate one {rom
the other and differing in shapes, sizes, position and arrangement;
overtaking each other they collide, and some are shaken away in
any chance direction, while others, becoming intertwined one with
another according to the congruity of their shapes, sizes, positions
and arrangements, stay together and so eflect the coming into
being of compound bodies.

These passages state more precisely what has been outlined in earlier
extracts, e.g. 545 and 563, namely how atoms make up the visible
complex bodies of our experience. As a result of collision between
atoms those which are of congruous shape do not rebound but remain
temporarily attached to one another: for example a hook-shaped
atom may become involved with an atom into whose shape the hook
fits. Other congruous atoms colliding with this two-atom complex
then become attached, until a visible body of a certain character is
formed. Tt is emphasized that no real coalescence of atoms takes
place: they simply come into contact with each other, and always
retain their own shape and individuality. When a complex of atoms
collides with another complex it may be broken up into smaller
complexes or into its constituent atoms, which then resume their
motion through the void until they collide with a congruous atom,
or complex, once again.

There are considerable difficulties in this account. What part does
the principle of like-to-like play? This principle, illustrated by
Democritus in 570, is used in the description of world-formation; for
in 563 atoms of all shapes come together in a great void, and like
tends to like when the smaller atoms go to the periphery, the bulkier
ones to the centre. It is likeness of size rather than shape that seems
to be primarily in question here; and it is only in a vortex that the
sorting of sizes takes place. In the collisions of atoms not primarily
subject to a vortex, i.e. either outside the scattered areas of world-
formation, or within a formed world where the vortex-action may
be modified, coalescence is due to congruence (which implies
difference, so far as ouptAokn is concerned, and not similarity) rather
than to the principle of like-to-like. 584 tells us that this congruence
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ate in respect of shape, size, position, and order. But this
.. ot a complete solution, since we are told of one particular shape
IS[‘I;tom that cannot be subject to any obvious type of congruence
f;ith others of its shape, but which does nevertheless combine to make
up a single type of complex (or rather two different but connected
types). This is the spherical atom, of which both soul and fire were
evidently held to be composed.! Soul, it might be argued, is regarded
(as elsewhere in the fifth century)‘as scattered throughout the whole
body; but even so some.cgnjgnu_:tlon of soul-atoms seems necessary.
Fire is a clearer case, for it is distinctly visible, and must be composed
of spherical atoms and no (or very few) atoms of another shape. How
did these atoms come together? They cannot have become implicated
with or hooked on to one another, as a result of collision; rather they
must have become conjoined by the operation of the principle of
like-to-like. It seems, therefore, that Aristotle in 583 is misleading in
implying that all examples of cuppévewv, i.e. of the formation of
apparcntly stable complex bodies, are due to implication of atoms:
there are occasions when other types of cupueTpia (see 584), especially
similarity of shape and size, are more relevant.

muSt opﬁr

1 Aristotle asserts in several passages that for the atomists soul- and fire-atoms
were spherical, because they had to be mobile and penetrative: e.g. 585 de an.
Az, 405211 TGV BE oXNuaTwY elkvnTOTATOV TS oQaipoadis Abyer (sc. Anpod-
Kkp1TOS)" ToloUToV & elvan Tov Te volv kad 6 wlp. (Democritus saps that the spherical
is the most mobile of shapes; and such is mind and fire.) Compare ihid. 40425
(DK 674 28), wheresoul is said to be recruited by the inhalation of spherical atoms
from the atmosphere — an idea analogous perhaps, to that of Heraclitus in 234.
Aristotle occasionally implies that the soul is fire, because of this community of
shape; but the truth is that a spherical atom is neither soul nor fire, it is just a
spherical atom. It takes on secondary properties only in association with other
atoms; in the context of an animal body it is soul, in other contexts it is fire (cf,
Cherniss, Aristotle’s Criticism of Presocratic Philosophy, 290 n.). Nevertheless, the
similarity of shape explains how soul can be nurtured from the atmosphere (which
is not besouled, bur contains some fire). Apart from soul (equivalent to mind
according to Aristotle’s account of atomism) and fire, no details have survived
about which shape of atom gave rise to which secondary characteristics, except
in the case of sensation — sharp atoms produce salty tastes, etc. (see 591 below).
Aristotle understood that air and water (and earth, probably) were conglomera-
tions of all shapes of atoms, Tavomeppicn: 586 de caclo 4, gogar2  Tolov &t
kai Ti EkdoTou TO oxfux ToV oToryeiwv olbty Emdiwpioav (se. Aelximrros kol
Anpékprtos), AN pdvov T¢ Trupl THY opaipay &TéSwkay: &épa Bt kai U8wp Kad
TEAAG pey£Ber kol pikpdTNTI BieiAov, s oUo oy adTéo THY pUoIv olov Tavomeppiav
W&oy TV oToiyelcov. (They [sc. Leucippus and Democritus ] did not further define
what particular shape belonged to each of the elements but merely attributed the sphere to fire ;
awr, water and the rest they distinguished by magnitude and smallness, as if their substance
was a sort of mixture of seeds of all the elements. ) If this is accurate, then the atomists
may have taken over the idea from Anaxagoras (see P- 373)
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SENSATION AND THOUGHT

587 Aristotle de sensu 4, 442a29 AnpokpiTos 8¢ kai oi TAEITTOL Ty,
puolohdywv dool Aéyouat Trepl aiobnoews &ToTWTaTdV TI ToL0UGYy,.
TavTa Y&p T& alodnTd &t ToloUoiv.

588 Aetius 1v, 8, 10 AgUkimrmmos Anuodxpitos ‘Emikoupos Ty
aioBnow kai THY vonow yiveoBar eidoAwv EEwlev TpooidvTeyy.
pndevi y&p EmPaAAewv pndeTépav  xwpis TOU TPOCTITTovTo
eidwAou.

589 Theophrastus de sensu 50 (DK68A135) Op&v pév olv oLl (g,
Anpdkprtos) TH) Eppdoer TauTn 8¢ idicws Aéyerr THY y&p Eupacty oy
eUBUs &v Tf) kopn yiveoBal, dAAX TOV &épa TOV PETAEU TS dyews kai
ToU Spwpévou Tutrolobon ouoTeAASuevoy UTrd TolU OpwHévou Kal Tof
SpdovTos &mravtos ydp &el yiveobal Tiva &mopponv. EmeITa TolToy
oTepedv SvTa Kal dANOYpwv Eugaivesbon Tols dppaaiv TUypoist: ko
TO pév TTUKVOY oU BéxeoBar TO 8¢ Uypov Suévan. . .

590 Alexander de sensu 56, 12 €ldwAa y&p Twa OpoidLopea
&TTo TGOV OSpwHEVWY OUVEXDS ATTOpPEOVTa KO EUTTITITOVTO TH) Sye
TOoU 6pdv ATIGVTO. ToloUTol 8t Aoav ol Tepl AeUkITTTOV kai
Anpdkpitov. ..

587 Democritus and the majority of natural philosophers who
discuss perception are guilty of a great absurdity; for they
represent all perception as being by touch.

588 Leucippus, Democritus and Epicurus say that perception
and thought arise when images enter from outside; neither occurs
to anybody without an image impinging.

589 Democritus explains sight by the visual image, which he
describes in a peculiar way; the visual image does not arise directly
in the pupil, but the air between the eye and the object of sight
is contracted and stamped by the object seen and the seer; for from
everything there is always a sort of effluence proceeding. So this
air, which is solid and variously coloured, appears in the eye, which
is moist(?); the eye does not admit the dense part, but the moist
passes through. ..

590 They attributed sight to certain images, of the same shape
as the object, which were continually streaming off from the
objects of sight and impinging on the eye. This was the view of
the school of Leucippus and Democritus. ..

It is a necessary consequence of the atomist doctrine, that everything
consists of atoms and void, that all sensation should be explained as
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a form of contact or touch (587). The soul consists of spherical atoms
(585) spread through the body, and the mind was presumably
regarded asa COHC(?I’ltraIIOI] of soul-atoms. Thus thought is a process
analogous to sensation, and takes place when the soul- or mind-atoms
are set in motion by the impingement of congruent atoms from
outside (588). A full account of Democritus’ detailed explanation of
the different senses is given by Theophrastus in his de sensu, §§ 49-83
(DK68A 135); this account may contain some Peripatetic distortion
and elaboration, but shows that Democritus, on this and on other
subjects, went to great pains to work out the detailed mechanism of
the atomic theory. The fullest, and least satisfactory, description is
of vision. Leucippus had evidently (590) taken over the Empedoclean
theory (pp- 309f.) that effluences, now described asimages, €i8wa, are

iven off by objects and affect the sense-organs. Democritus then held
(589) that the visual image (Epgaois) in the pupil is the result of
efluences (&moppoai) both from the seen object and from the
observer; these meet and form a solid impression (vTUTwots) in the
air, which then enters the pupil of the eye. The other senses are
explained more simply, and with emphasis on the different effects of
different sizes and shapes of atom;! none of the explanations stands
close examination, and Aristotle and Theophrastus were able to
make some very pertinent criticisms. We do not know, for example,
how Democritus explained the sense of touch: as all senses depend
ultimately on this sense, it is obviously a problem how sight or taste,
for example, differ from it.

' E.g. of taste, 591 Theophrastus de sensu 66 (DK 68a135) Tov & mikpdy (sc.
XVAOV) &k Mikpdov Kal Agicov kol Tepipepdov, THY TepIpépEiay EiAYETWY [-a MSS,
Diels; -cov scripsi] kol kapmrds Exouoav: 816 kal yAioxpov elval kai koAAdSn.
&Auupdy Bt TOV €k peydAwv kal of Treplpepdv, AN B dvicwov uiv oKoAnVGY. ..
(Bitter taste is caused by small, smooth, rounded atoms, whose circumference is actually
sinuous ; therefore it is bath sticky and viscous. Salt taste is caused by large, not rounded
atoms, but i some cases jagged ones. .. ) Sound is transferred when the particles of
voice or noise mingle with similar particles in the air (and thus, presumably, form
eidwAa) : 592 Aetius1v, 19, 3 (DK 68 A 128; probably from Poseidonius, according
to Diels) Anuéxpitos kal Tov &épa pnaiv eis Spotooyfuova BputrTecfon ohpaTa
kail ouykaAvBeioBan Tois &k Tfis pwviis Opabopaot. (Democritus says that the air is
broken up into bodies of like shape and is rolled along together with the fragments of the
voice. )

ETHICS

593 Democritus fr. 3, Stobaeus Anth. 1v, 39, 25 TOV eUBupcioBo
WEAAOVTS Xpfy ufy TTOAAK TTpfooEwY, uhTe i8in prTe guvi}, undt &oo’
&v Tpdoar, Utrép Te SUvopiv aipelofar Thv EwuToU kal UoIv: AN
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TooaUTnV Eyelv UACKN Y, GoTe kal TRs TUXNS EmPoAAovons kai &5 To
AoV UTrnyeopévns, TG Bokelv kaTaTifeoBon kai pf) TAéw Tpoo-
drrreofon TV Suvatdv. 7| y&p eVoykin &opaAéoTepov  Tfig
peyoAoykins.

594 Democritus fr. 191, Stobaeus Anth. m, 1, 210 &vlpdToIo
y&p e0Bupin yivetan perpidTnT Tépyios kai Piov ouppetpin® T& &
E\AsiTrovTa kKol UtrepPdAAovTa peTamiTTEy Te QIAEl kad peydAag
Kivfolas EUTTolelv Tf Wy oi 87 Ek peydAwv SlaoTnudTwv KivoUueval
TGV YuyEwv oUTe eUoTabées eioiv oUTe elbupol. émi Tois SuvarTols oy
Sel Eyew THY yvounv kai Tois mapeolow &pkéeobon, TV pév
INAoupévwy kai Baupogouévwy SATynv pvfuny ExovTta kal T diavoig
uh TpooedpeUovTa, TGOV Bt ToAarTwpedvTwy Tous Pious Becopeely
tvvooupevov & Tdoyouot KEpTX, Okws &v T& TOPEdVTX ool Kol
UmédpyxovTa peydha kad NAwTA @aivnTal, kal PnKETL TA&6VLV
gmbupéovTt oupPaivn kakoTolelv T Wuxd. 6 ydp Baupdzwv Tous
#yovTas kad pakapizopévous UTrd T@v EAAwY &vlpTwy kol Ti) Bvnun
Tdoav pav TpooedpeUwy el ETIKXIVOUPYEV &varykdgeTol Kai
gmP&AecBan &1 EmBupiny ToU T1 Tpnocel &ViKESTOV GV VOMOL
KwAUoUGIV. 816Trep T& pEv uf) SizecBon xpecov, Emi 8¢ Tois elfupéecton
¥pecoy, TrapaPdiiovTa ToV EauToU Pilov Tpos TOV TGV GauASTEPOV
TpNooovTwy, Kal pakapizew fwuTtov Evbupeluevov & mdoyouow,
OKkoéow aUTéwy PEATIOV TrpriooEl Te Kal Sikyel” TaUTns yap EXOMevos
TRS yvoouns eUBupdTepdY Te S14€eis kal olk dAlyas kfjpas &v TG Pig
Bicooean, podvov kai 3fiAov kai Sucpeviny. ‘

593 The man who is going to be in good spirits must not do too
much, neither in private nor in public, nor, whatever he does, must
he aspire beyond his natural power. But rather he must be so much
on his guard that, even when chance comes his way and points
to more, in his judgement he can lay it aside and not put his hand
to more than what lies in his power. The right load is a safer thing
than-a large load.

594 For good spirits come to men through temperate enjoyment
and a life commensurate. Deficiencies and excesses tend to turn
into their opposites and to make large motions in the soul. And
such souls as are in large-scale motion are neither in good balance
nor in good spirits.

One should keep one’s mind, then, on things in one’s power, and
be quite satisfied with things at hand, taking little notice of those
who are envied or admired and not dwelling in thought upon
them. One should look at the lives of those in trouble, bearing in
mind how mightily they are suffering. In this way, things at hand
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and at your disposal may well appear great and enviable; yours
will no longer be a case of suffering in soul through desire for more.

For he who admires those blessed with possessions and the
congratulations of other men and who dwells every hour on the
memory is ever compelled to plot something new and to throw
himself, through desire, into doing something irremediable and
illegal.

That is why one must not seek things there; one must be in good
spirits over things here, comparing one’s own life with that of those
doing worse. One must congratulate oneself, laying their sufferings
to heart, on how much better one is doing and carrying on than
they are. For if you keep to this mind, you will both carry on in
better spirits, and you will ward off some considerable curses in
life — envy, jealousy and malice.

Of the sixty works ascribed to Democritus in Thrasyllus’ catalogue
(DK 68433) only eight were classified as ‘ethical’, the best-known
of these being one TTepi e0Buping or On Good Spirits. But over four-fifths
of his surviving verbatim fragments are concerned with ethics. Most
of them, including the most substantial pieces, have come down to
us in the vast anthology compiled by John of Stobi in the fifth century
A.D. There is also a collection of 86 gnomai ascribed to ‘Democrates’,
which overlap with Democritean material in Stobaeus and are
generally regarded, with five exceptions, as genuine fragments of
Democritus.

The fragments in DK cover a wide range of subjects — good spirits
and how to avoid depression (g, 189, 191, 285), fortune (119, 172-4)
and folly (197—206), child-rearing (275-80) and education (178-82,
228), pleasure and prudence (74, 188, 207, 232—5), favours (92—6)
and friendship (97—101, 106), political questions (245, 248—55, 265-6)
and the punishment of wrongdoers (356—62), to name only a few.
They vary in style from the verbosely ornate to the graphic and
gnomic, with some of the shorter fragments showing signs of ab-
breviation by anthologists. The content of some seems embarrassingly
close to Socratic or later doctrines. The authenticity of almost any
fragment can usually be attacked on some ground or other.

A notable exception is fragment 3 (593), a much quoted sentence
which probably began the Peri Euthumies. Its message is one of
traditional common sense: it is safer to reject the blandishments of
good luck and to stay within the limits of one’s own natural ability.
Other fragments (176, compare 210, 197) draw the same contrast
between chance and nature. But ‘nature’ is not for Democritus the
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overriding moral authority that it was for some contemporary
sophists, since one’s nature can be  transformed’ by teaching (fr. 33).
Men can extend their natural abilities; faced with deep water, for
instance, they can take swimming-lessons (fr. 172). None the less,
restricting oneself to what is in one’s power must often mean
renouncing much that, unfortunately, is notin one’s power. Fragment
191 (594), almost certainly from the same work On Good Spirits, shows
how to make the renunciation bearable. Men attain good spirits
through enjoyment that avoids extremes of want and satiety (unlike
the debauchery described in fr. 235) and through a life ‘commen-
surate’ with such enjoyment or perhaps with their own natural
abilities; anything else makes for upheavals in the soul, precluding
stability and good spirits. The opening of the fragment bristles with
abstract terms all of which might just have some technical, scientific
meaning. It constitutes our principal evidence for the view that
Democritus based his ethical doctrines upon his physics. But a literal
interpretation of the paragraph in terms of atomistic psychology
leaves a confusing picture; and it seems easier, in view of what
follows, to interpret the ‘large-scale motions’ and so forth as
metaphorical. What is certain, and highly important, is that Demo-
critus here is directing our moral attention inwards, as Socrates did,
to the state of our souls. Only, the Democritean ‘care of the soul’ is
not a quest for universal truths. His concern, in this fragment as in
others (283, 284, 219), is with our subjective well-being, that ‘what
you have may seem great and enviable to you’. Democritus’ work On
Good Sparits thus belongs to the literature of undogmatic practical
ethics, alongside the treatises on curing anger and the ‘consolations’
designed to cure grief. His main advice, that you should gain
contentment by taking those worse off than yourself as your point
of reference, was to be a stock-in-trade of such literature. Its tone,
rational, paradoxical and a bit unfeeling, recurs elsewhere in the
fragments — for instance, in the argument that it is wiser to adopt
than to beget a child, because only then can you choose the sort you
want (fr. 277). A political motive for the advice appears in the third
paragraph, with the claim that disregard of it can lead to crime
and revolutionary politics (émikonvoupyeiv has the implications of
vewTepizew). Fragment 252 expresses the view, common in the fifth
century, that the well-being of the state should be the paramount
consideration. But this, as other fragments (notably 255) make clear,
depends on the voluntary public-spiritedness of its citizens. Law can
only be of benefit, if people are willing to obey it (fr. 248). An external
constraint, it cannot on its own prevent their ‘sinning in secret’ (fr.
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.81). Hence Demc.)critus’ i{m?rest in the iIlnCI:, psychological mofives
for right conduct,-ln ‘conwf:tmn, un@erstandmg and knowle(‘ige (fr.
(81), in the sanctions qumlty conscience (frr. 2.62.’ 297), in ‘respect
for oneself” —and not just for Otl’.lel.“ peopleis opinion — as a lE.l.W for
the soul’ (fr. 264). Hence, too, his interest in remfadles for antisocial
attitudes, such as envy which can lead to civil strife (fr. 245) and_so
to the ruin of the whole community (fr. 249). By foI?owing' the advice
of 594, Democritus’ reader might not only put hl.mself into l_)etter
spirits; he might also become less_ of a menace to h.15 fellow—cngns.
In thus encouraging a certain civic virtue, Democritus was carrying
on the work of poets and moralists before him.!

1 Some of the pithier sayings have a specifically Heraclitean ring, e.g. fr. 171:
‘Happiness does not reside in cattle or gold; the soul is the dwelling-place of one’s
good or evil genius (daimon)’ (cf. Heraclitus frr. g and 119 [ = 247]), or fr. 246:
‘Service abroad teaches self-sufficiency; barleybread and a straw mattress are
the pleasantest medicines for hunger and fatigue’ (cf. Heraclitus fr. 111 [ = 201]).
The Heraclitean echoes are doubtless intentional.

CONCLUSION

Atomism is in many ways the crown of Greek philosophical achieve-
ment before Plato. Tt fulfilled the ultimate aim of Ionian material
monism by cutting the Gordian knot of the Eleatic elenchus. Much
as it owed not only to Parmenides, Zeno and Melissus, but also
to the pluralist systems of Empedocles and Anaxagoras, atomism
was not, however, an eclectic philosophy like that of Diogenes of
Apollonia. It was in essence a new conception, one which was
widely and skilfully applied by Democritus, and which through
Epicurus and Lucretius was to play an important part in Greek
thought even after Plato and Aristotle. It also, of course, eventually
gave a stimulus to the development of modern atomic theory —
the real nature and motives of which, however, are utterly distinct.
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