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Abstract

This thesis analyses the notion of void (to kenon) in Epicurus’ Letter to Herodotus: 1
argue that void should not be identified with space, but only with the empty intervals
between bodies.

The thesis is composed by four chapters. In Chapter 1, I maintain that the Epicurean void
is meant to fulfil two different functions (that I call the ‘elemental’ and the ‘spatial’
functions): I discuss the historical roots of the attribution of these functions to the void,
and suggest how they could be brought together in a unitary, hybrid conception.

In Chapter 2, I examine how void, interpreted in this way, could make motion possible. I
focus on the eixis of void, which I do not interpret in terms of receptivity, and draw a
comparison with a contemporary metaphysical theory of holes to show that the resulting
conception is coherent.

In Chapter 3, I discuss the theory of the minimae partes in the atom, offering an original
interpretation of the notions of ‘part’ and ‘division’ on which the theory relies.

In Chapter 4, I analyse the consequences of this theory for the structure of void. I argue
that the theory of minima naturally leads to suppose that motion is quantized: because of
the Isomorphism Thesis, also time and spatial magnitudes must be composed by minima.
However, I conclude that void in itself has not a granular structure, but is affected by the

quantization only in a very peculiar and restricted sense.






Table of Contents

INtroduction......coeiiiiiieiiiiiiiiiiiiiiiiiiitiiitiietiieteiieteisteisecesccssssensccnnsns 1
Chapter 1. The Nature of Void.......cccovvviiiiiiiiiiiiiiiiiiiiiiiiiiiinsiiiinnrisssnsccnenns 5
§1.1. The Elemental Function: Leucippus, Democritus, and Void-as-Emptiness..5
§1.2. The Spatial Function: Aristotle and Void-as-Place............................. 9
§1.3. The Spatial Function of Void in Epicurus..............cccccoviiiiiininnann.. 14
§1.4. The Elemental Function of Void in Epicurus...................cccoviiiiniinnnn. 19
§1.5. Reconciling Spatial and Elemental Functions.......................c..co.ouu.. 23
Chapter 2. Void and MoOtiON......coeeeiiiiiniiiiiiniiiiineteiisstissesssssesssssssssscssssssons 27
RO R 2 2 A 27
§2.2. OBJECHIONS . ... e e e e 33
§2.3. DiIreCtion@lity............ounuieie it e 38
Chapter 3. (Minimal) Parts in the Atom?.........cccvvvecrveresirencsssnressercsssnssssssssssssssssasssns 43
§3. 1. Divisibility ParadoXes.............c.ouuuuiiuiiiiiiiai i eaie s 43
§3.2. The Analogy with Visual Minima...................cccoviiiiiiiiiiiiiiinnnnn.. 53
§3.3. DiVISIONS aNd PAFES.........oouueeiii e e 58
Chapter 4. Discontinuous Motion and the Structure of Void.........ccccoevvviinnnnn. 67
§4.1. The Physical Meaning of Minima...................cccoviieiiiiiiiiiiinnnnnnnn.. 69
§4.2. Quantized MOTION. ............oouui e 73
§4.3. Atomic Motion in the Letter............ciiiiiiiiiii i, 79
§4.4. QUANTIZEd VOTA? ..........cccuveeeeieeeiiiecieeeee et ee e sve e e ae e eareesaee e 83

COMCIUSION . ¢ et ttieieereeeeneeereseeessesessesessssssssssssssssssssssssssssssssssssssnsssssssonnss 87






My dad likes to talk about his childhood, and there is an anecdote that has always struck
me. It is April of 1970, and the world has one eye fixed on the Moon and the other on the
TV, following anxiously the fate of Apollo 13 and its three passengers. The interminable
wait is filled by the familiar voice of a famous journalist, who covers all lunar expeditions.
With his passionate and intriguing voice, he vividly illustrates all the terrible dangers that
the three astronauts face: the loss of cabin heat, the shortage of water, the danger of going
astray in space... and then, if this were not enough, ‘if the wall of the spaceship breaks,
the void comes in!’

At this point in the story, my dad always pauses for a couple of seconds. Then,

looking straight into my eyes, he asks: ‘and I mean, how can the void come in?!’

My dad’s confusion is caused by the clash between what David Sedley calls the ‘two
conceptions of vacuum’:' void can be considered either as the space in which things are
positioned and in which they move, or as something which occupies the space —
something which has a position, a shape, and can be a subject of motion. To visualise this
second conception of void in a simple way, think of Torricelli’s experiment: the vacuum
created in the column of mercury has a well-defined shape, a position, and undoubtedly
moves with the column when the latter is carried around. One could also think of a gap
in traffic according to the same model.” In these cases, void is not identified with space,
but rather thought of as an absence, an emptiness which is positioned in space.

Both these conceptions are legitimate ways of understanding the void, and both
appear in everyday discourse about it. In spite of this, though, they do not seem to be
completely compatible: when they accidentally come into direct contact, a certain tension

and confusion arise. This tension is responsible for my dad’s puzzlement: if the spaceship

' Sedley 1982.
? This is one of the examples used by Sedley.



is located, and moves, in the void-as-space, this same void cannot also be the void-as-
emptiness which can be the subject of motion and break into the spaceship.

Usually we do not notice this tension, because the context makes clear which function
the void should play — and consequently, according to which model it should be
conceived. We could sketchily present the two main functions of void in this way:

a) Elemental function: the void constitutes the complement of matter. It is one of the

constituents of the universe and enters in compounds;

b) Spatial function: the void makes local motion possible; it provides a frame of

reference, defines locations, and hosts bodies.

The two conceptions of void identified by Sedley are associated with those two
functions in a very clear and simple way: void-as-emptiness fulfils the elemental function,
while void-as-space fulfils the spatial function. Notice that the conception of void as space
is not compatible with the conception of void as emptiness because the way in which
void-as-space fulfils the spatial function prevents it from also fulfilling the elemental
function.

Is it possible to think of void in such a way that it fulfils both these functions at the
same time? I believe that Epicurus tries to do that: this thesis is an investigation on his
peculiar, hybrid conception of void.

In the first part, I will tackle directly a set of fundamental issues linked to the overall
coherence of the project, and try to understand what such a conception of void could look
like. Notably, in Chapter 1, I will look at the historical roots of his notion, tracing the
focus on the elemental function back to the Early Atomists, and the introduction of the
spatial function to Aristotle. I will then claim that the two functions are combined by
Epicurus in a unitary and original notion. In Chapter 2, I will analyse in further detail how
this original conception of void can be presented as a necessary condition for local

motion.



The second part of the thesis will be concerned with the properties, characteristics
and structure of the Epicurean void. I will focus in particular on the interactions between
the hybrid conception of void and some kinematic theses attributed to the Epicureans.
Notably, Themistius and Simplicius attribute to Epicurus a quantized theory of motion,
time, and spatial magnitudes. Does this imply that the void is composed by indivisibles?
To assess this claim, I will first discuss, in Chapter 3, the doctrine of the minimae partes
in the atom: the doctrine of quantized motion is, in fact, a direct consequence and
development of this theory. In Chapter 4, I will assess how this kinematic theory enforces
a discrete structure of spatial magnitudes, and what the consequences of this are on the
structure of void, once we refuse to identify void with space.

Before getting started, a couple of methodological and terminological remarks are in
order. First, because of the amplitude of the analysis, and the relatively short space at my
disposal, I will limit the inquiry to the analysis of the Letter to Herodotus, which is an
early work,” and give relatively little attention to the other festimonia and to Lucretius’
De Rerum Natura, as well as to the later developments of Epicurus’ doctrine.

The second proviso is that I am assuming that Epicurus was familiar with Aristotle’s
scholastic treatises, and that he took Aristotle’s objections to the Early Atomists into
account while developing his own theory. This is nowadays usually accepted, but is far
from being uncontroversial:* the reader should bear in mind that I am reading Epicurus’
text under this quite heavy assumption.

Finally, on terminology. In what follows, I will use the term ‘space’ in a restricted
sense, to refer uniquely to an infinite, three-dimensional extension, existing
independently of bodies and able to host them by allowing for superposition with them.

Limiting the use of the term ‘space’ in such a way is not always correct: there are on the

? See Verde 2013: 14-15 for a discussion of the chronology.
* See Verde 2013: 4-9 for a useful résumé of the state of the debate.
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market other theories (such as Leibniz’ relational theory of space, for example), which
make no reference to such an extension, but are legitimately considered theories of space.
With this terminological choice, I do not want to claim that a Newtonian conception of
space is the only correct or respectable one. On the contrary, this decision is purely guided
by the practical needs of the inquiry: the infinite three-dimensional extension plays an
important role in the analysis, and it is practical to have a simple term to refer to it.
Moreover, such a terminological choice allows us to make sense of, and verify, the claim
that Aristotle’s universe is a universe ‘without space’:> it is hence coherent with an

important tradition in Ancient Philosophy scholarship.

3 Quarantotto 2017.



Chapter 1. The Nature of Void

In the natural language of everyday conversation, void is presented as able to fulfil two
very different functions, that [ have called the ‘elemental’ and the ‘spatial’ functions. In
this chapter, I will first discuss the history of these functions: in §1.1, I will show that the
elemental function is central in the Early Atomists’ conception of void, which associates
void with emptiness; in §1.2, on the contrary, I will claim that Aristotle moves the focus
from the elemental to the spatial function, and in so doing he modifies considerably the
conception of void, which he associates to place. In §1.3 and §1.4, I will suggest that
Epicurus draws from both traditions, and that both functions can be identified in his
treatment of void: in §1.5, I will examine whether this lead to a unitary and coherent

conception.

§1.1. The Elemental Function: Leucippus, Democritus, and Void-as-Emptiness
As the elemental and the spatial functions of void are not immediately compatible, it
should not be surprising to find out that they have very distinct histories, and were not
always associated. Notably, there is no trace of a spatial function in the conception of
void developed by the Early Atomists, Leucippus and Democritus: as David Sedley has
brilliantly demonstrated,’® they conceive of void as emptiness, as some kind of negative
element, the complement of matter.

From an historical perspective, it is easy to understand why Leucippus and
Democritus conceive of void not as space, but rather as a sort of negative element —
something which is situated in a place, can move and can participate in compounds, but

does not have any materiality nor positive nature. Indeed, the Early Atomists’ physical

% This section relies heavily on the first part of Sedley 1982.
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theses should be understood as a reply to the Eleatic denial of the possibility of change.
We have two versions of the Eleatic argument against change: on the one hand,
Parmenides denies the possibility of change, as it would require the existence of not-
being; on the other hand, Melissus denies the possibility of local motion, as it would
require the existence of void. Leucippus and Democritus seem to accept the Eleatic
arguments, but are ready to bite the bullet: if void and not-being are necessary for change
and motion, they exist — and they are the same thing.

Let us first focus on Parmenides. The Parmenidean distinction between being and
not-being is evidently a distinction between two contradictory elements: being opposite
and specular, they are thought of under the same model. If Democritus is accepting this
structure, and simply identifying atoms with being, and void with not-being, the resulting
conception of void cannot help but be element-like: void is conceived of as nothingness,
as a negative element.

This hypothesis is confirmed by the analysis of the Early Atomists’ nomenclature for
void and atoms. Sedley notices that they use three pairs of opposites: the existent and the
non-existent (to on kai to me on); the thing and the nothing (to den kai to meden); the full
and the empty (fo pleres kai to kenon). In all three cases, the two terms are placed exactly
on the same level, and presented as contradictory and complementary to one and other.
This means that the distinction between void and atoms can be understood by analogy
with a mathematical partition of a unitary domain into two mutually exclusive and jointly
exhaustive sub-sets. The two terms are mirror-like, hence structurally similar: both ‘the
existent” and ‘the thing’ are elements that occupy a place, so that their contradictories
should be thought as occupying a place too. Only the third pair of terms seems slightly
problematic: however, if it is more natural for us to associate ‘the empty’ with empty
space rather than with the emptiness located in that space, it seems that this association

would cause problems when it comes to the atoms. Indeed, if ‘the empty’ is empty space,



‘the full’ should be identified with filled space — not with the atoms which fill it! On the
contrary, it easy to see that ‘the full’ refers to the atom, which is the principle of being,
and is compact, with no internal gaps. Hence, we should take both terms of the pair as
referring to the occupants of space: ‘atoms and void’ is the answer to the basic ontological
question, ‘what is there in the universe?’, where ‘to be in’ maintains its spatial
connotation.

In spite of this, commentators have often interpreted the Early Atomists’ notion of
void as space. This is probably due to the fact that Melissus’ argument seems indeed to
have a ‘spatial flavour’: if void is supposed to enable local motion, it is quite natural to
think of it as empty space. However, the spatial interpretation of the argument, which is
mostly due to Aristotle, is surely not the only one possible. The argument itself runs as

follows:

008& KeVEOV E6TILV 003V TO Yap KeEVEDV 0V8EV €0Ttv: OVK Gv 0OV &1 TO Y& PNdév. ovdE
Kveltar dmoywpioat yap odk Exet oddoudt, ALY TAémv éotiv. Ei puév yap kevedv qyv,
VIEYMPEL AV €1 TO KEVOV: KEVOD dE UT €OVTOG 0K EYEl OKNL VTOY®PNOEL. TUKVOV O Kal
dpatdv ovk v gin. 1O Yop dpatdv ovK AvLGTOV TALMV elval OUoimg TML TUKV®L, GAL TON
TO ApaldV Y€ KEVEMTEPOV YiveTOLl TOD TLKVOD. Kpiow d& ToTnV Yp1n momocoacOot Tod
mokvod. kpioty 88 TadTnV ypf momcacOat Tod TALm kai Tod N TAEm- i pév ovv Yopel Tt
1] €icdéyeTal, o0 TAEDV- €l 0€ PUNTE YOPET UNTE €160EYETAL, TAEOV. AVAYKN TOlVLV TAE®V

givon, &l kevov pr Eotiy. &l Tolvov TAéwv dotiv, o Kiveital.

And nothing of it is empty. For what is empty is nothing. Well, what is nothing could not
very well exist.

Nor does it move. For it cannot give way at any point, but is full. For if there were such
a thing as empty it would give way into what was empty; but since there is not such a
thing as empty, it has no point at which to give way. (Dense and rare could not exist. For
what is rare cannot be as full as what is dense, but what is rare already thereby becomes
emptier than what is dense. And that is the criterion for distinguishing between what is

full and what is not full. Hence if something gives way or accommodates, it is not full,



but if it neither gives way nor accommodates, it is full). So it must be full, if there is no
such thing as empty; and so if it is full, it does not move.

Melissus 30 B 7.7-10 (Sedley’s transl.)

The core of the argument is that void gives way (hypochorein) to bodies. This can
surely be interpreted, as Aristotle does, in terms of receptivity: void can be thought as an
independently existing extension, which is empty but can be filled by bodies — i.e. can
host bodies by allowing for superposition and co-location. Other interpretations, however,
are possible: for example, as Sedley suggests, we can take the argument to speak of ‘an
internal admixture of void, which would make what exists rare or spongy and thus enable
it to ‘give way’ (hypochorein) at some point’.” But we can also imagine that void is able
to disappear when bodies approach, or to be reconfigured by their motion. We will discuss
these possibilities in detail in Chapter 2: for the moment, it is sufficient to stress that the
argument only claims that void is necessary for motion because it is able to give way to
bodies, but does not necessarily require that void is interpreted as space. Hence, the
analysis of the argument does point to a shortcoming of the Early Atomists’ arguments,
as they do not seem to clarify how precisely void is supposed to make motion possible,
but it does not constitute a counter-example to the elemental interpretation of void, nor
enforce a spatial interpretation.

Conceiving void as a negative element which constitutes the complement of matter
gives to the Early Atomists a powerful argumentative tool to argue for its existence. The
symmetry between void and atoms is indeed at the heart of Democritus’ famous ‘ou
mallon argument’: he can claim that ‘the existent no more exists than the non-existent’
precisely because atoms and void are opposite and specular, but fundamentally similar,

and both located in a place.

7 Sedley 1982: 178. This seems to be the image suggested by the text in brackets: void would be a
component, an element of bodies. A higher or lower presence of void in bodies makes them rare or dense:
rare bodies, which contain a lot of void, have the ability to give way or accommodate to other bodies.
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Moreover, conceiving of the two elements as formal contradictories leads to a very
elegant ontological scheme. As Sedley says, ‘by relying on the plausible and widespread
assumption that to exist is to occupy a place, the atomists could comfortably sit back and
allow any existing thing, i.e. any occupant of place, to sort itself out into one or other of
their pair of contradictory elements or into a complex of the two. The Law of the Excluded

Middle would ensure that nothing escaped classification under the scheme’.®

§1.2. The Spatial Function: Aristotle and Void-as-Place

While the elemental function is at the centre of the Early Atomists’ conception of void,
the spatial function can be traced back to Aristotle. Despite being one of the fiercest
adversaries of void, Aristotle plays a fundamental role in the evolution and refinement of
the concept: he focuses his criticisms against a very specific conception of void, which
he selects from the various conceptions proposed by his opponents. In criticising it, he
also refines the notion, which he characterises in fundamentally spatial terms: ‘those who
say there is void suppose it to be a kind of place and a vessel; it is thought to be a plenum
when it contains the extended body it is capable of receiving, and void when deprived [of
that body], the supposition being that void and plenum and place are the same thing,
though their being is not the same”.’

This conception of void is evidently built around the spatial function: the way in
which it fulfils it is by being receptive, i.e. able to host bodies by allowing them to
penetrate it and superpose with it.'” Void is conceived as an extension which is empty,
but can host bodies: the ability to allow for superposition (receptivity) is so important that

Aristotle uses it to determine whether an extension can classify as void. At Ph. IV.7,

¥ Sedley 1982: 180.
% Arist. Ph. IV.6, 213al15-19: olov yap tomov Tt kai Gyyeiov 10 kevov Ti0éacty ol Aéyoviec, Sokel 58
TAfpec pev etva, dtav Exm TOV EyKov oD dekTikdV EoTty, Stav 88 oTepn Oy, KEVOV, OC TO 0HTO UEV OV KEVOV

Kol TAf|peg kal tomov, T0 & givar avtoic o0 TavTo dv. All translations from Physics IV are Hussey’s.
1 See Hussey 1983: xxxv.



214al10 ff. he specifies that an extension which has colour or sound can count as void
only if it could receive tangible bodies."’

The fact that Aristotle attributes this view to ‘those who say there is void’ might seem
not completely fair, as we just saw that the Early Atomists’ conception of void does not
involve any reference to receptivity, and is built around the elemental rather than the
spatial function. However, it should be noticed that when Aristotle reports the Atomists’
views directly, he makes no reference to receptivity: on the contrary, he presents their
void as an ‘extension, whether separable or in actual operation, distinct from bodies,
which separates the sum of body so that it is not continuous’.'* Here, void is explicitly
contrasted to bodies, as if they were two incompatible elements.

Because of this, I prefer not to speak of a misrepresentation or falsification of the
Atomists’ views in Aristotle’s report. Rather, I believe that in Physics IV Aristotle is
carrying out a sophisticated operation of disambiguation and clarification of the Atomists’
conception of void, which focuses on the weakest and more confused aspects of it,'* and
ultimately leads to switch the focus from the elemental to the spatial function of void.
Unfortunately, this is not the place where to develop this view, as this would lead us astray
from our main focus. In investigating the Aristotelian roots of Epicurus’ conception of
void, it 1s besides the point whether Aristotle misrepresents the views of his opponents,
or is legitimately exploring the weaknesses of their conceptions by pushing them to their
extreme but necessary conclusions. What is really important for us is to make it clear that

Aristotle focuses precisely on the aspects which are left unexplored by Leucippus and

"' Tangibility is also used to distinguish different conceptions of void: as void is fundamentally receptive
(i.e. able to host bodies) and potentiality is defined in relation to an actuality, we can distinguish between
void as extension which is able to receive a tangible body (i.e. void-as-place, as we will see shortly) and
void as unqualified extension which is able to receive determination, i.e. void-as-matter (Ph. IV.7, 214a12
ff.) As this latter conception is quickly dismissed, I will not discuss it here.

12 Arist. Ph. IV.6, 213a32-34: diompa Etepov OV copdtmv, obte yoplotdv obte &vepyeia dv, O
Sahapfaver 0 iy odpa Gote sivan pn cvveyéc. The formula appears in a negative context, hence the
‘obte’. Notice that the receptivity is also absent from the report of Pythagorean views on void.

1> As we saw in §1.1, one of the major problems of the Early Atomists’ conception is precisely that it is not
clear how void should make motion possible: the introduction of receptivity is meant to clarify this aspect.
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Democritus, namely how precisely void is supposed to enable local motion: the results
are (1) the emphasis on the spatial function on void, (ii) the association of kenon and topos,
and (ii1) the distinction of void from nothing.

Aristotle’s discussion of void is long and complex: it will be impossible to take all its
notable aspects into account here. I only want to point out that the introduction of the
feature of receptivity marks the shift from the elemental to the spatial function of void:
this can be seen in his interpretation of Melissus’ argument. Indeed, Aristotle takes void
to enable motion because of its ability to receive bodies, which he spells out in terms of
superposition and co-location: void is supposed to be able to do what bodies cannot do,
1.e. allowing superposition.

The importance of receptivity is even more evident in the so-called ‘argument of the

cube’:

Kol ko®’ aOTo € oKOTODGLY PaAvEIN GV TO AEYOLEVOV KEVOV OC AANODC KeEVOV. Homep yop
€av v ¥oatt TI0f T1g kVPov, ékothoetal TocodTov HOWP 600G O KOPBOG, oVTM KAl &V Aépt:
aAla th aicOnoel GdnAov. kal aiel 01 &v Tavti cOWATL EYOVTL LETAGTACLY, £Q° O TEQVKE
pebiotacOat, dvaykn, dv un copmiaftol, pebictacbot j Katw aiet, €l K4t 1 popa domep
Tiic, | dvo, el tdp, | én° dpew, [{] Onoiov &v 1 ) 1O Eviidéuevov- &v 8& 81 1d kevd todT0
HEV advvatov (000EV yap odua), St 6€ Tod KOPov 10 ioov didotnua dteAnivbévarl, dmep
MV Koi TPOTEPOV &V TG KeVP, Bomep v &l 10 Bdwp pr| nedictato 1@ Eviive kOB und 6
anp, GAAG vy decav 61’ avTod. AAAL pnyv koi 6 kuPoc ye &xel tocodTov péyebog,
do0v katéyel kevov- O el kai Oepuov §) yuyxpov Eotv §j Bapd 1 kodgov, o0dEv fjTTov ETtepov
¢ evor TAVTOV TV TN pdToV 80Ti, Kol £l P Yop1otdv- Aéym 8& 1oV dykov tod Eviivov
KvPov. Hot’ £l kol yopiebein OV GAA®V TAVTOV Koi puqte Bapd unte kodeov gin, kabééet
70 ooV KEVOV KOl €V 1@ adT@® EoTal T® TOD TOTOL Kol TG TOD Kevod pépel io@ €avtd. Ti
ovv doicet 1O 10D KOHPoV oMU Tod i6ov Kevod Kol TOmOL; Kai &l §Vo ToadTa, d1d Ti 0V

Kol OTocaodV &v T@ avT 0T,

But even if we consider it in itself, that which is called the void will appear void indeed.
Just as, if one places a cube in water, water in equal amount to the cube will be displaced,
so it is with air too, though this is not obvious to sense-perception, and so too it must

always be with every body that admits of change of position: that if it is not compressed
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it changes position, to the extent that its nature allows, (either always downwards, if its
motion, like that of earth, is downwards, or upwards, if it is fire, or either way), of
whatever kind the inserted object may be. But in the void this is impossible, for it is not
any body, and [it must be that] the extension equal [to the cube], which was there
previously in the void, has permeated the cube, just as if the water or the air were not to
be made to change position by the wooden cube, but were to permeate it at every point.
And yet the cube, too, has a magnitude equal in amount to the void it occupies, and even
if this — I mean the extended body of the wooden cube — is hot or cold or heavy or light,
yet none the less it is different in being from all the qualities even if not separable [from
them]. Hence (even if it were separated from all the other things and were neither heavy
nor light), it will occupy an equal amount of void and it will be in the same spot as the
part of place and the part of void equal to itself. How then will the body of the cube differ
from the equal amount of void and place? And if there are two such things, why should

there not be any number of things in the same spot?

Arist. Ph. 1V.8, 216a26-b11

The problem that Aristotle is tackling is: what happens when a body approaches the
void? He presents two main possibilities: the void could be displaced, or it could stay still
and be penetrated by the body.'* The first option is immediately refused by Aristotle, as
it would require a mechanical interaction between void and the bodies. Aristotle claims
that this is impossible because ‘the void is not any body’: plausibly the reasoning is that
the void, not being a body, is intangible, and cannot interact with bodies. The second
option, which obviously involves the idea of receptivity, is taken in more serious
consideration, and a full-fledged argument is dedicated to its refutation. Unfortunately,
the argument itself is quite obscure and difficult to understand completely. It is
nonetheless worth looking at it, as it proves insightful regarding the notion of void which

Aristotle is attacking.

'* Sextus Empiricus presents essentially the same argument at M. 10. 24-36. Interestingly, he adds a third
(unsatisfactory) option to the two selected by Aristotle: void could simply disappear. See also Sedley 1982.
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The core idea of the argument is that the interpenetration of the cube and the void
would lead to unacceptable consequences.'® Notably, the superposition of the void and
the volume (magnitude) of the cube would make it impossible to distinguish them: it
would even become impossible to tell whether in that place there is one thing, or two. As
if this were not paradoxical enough, Aristotle adds that this would ultimately lead to
jeopardize the general principle of identification of bodies, because if two things can
occupy the same spatio-temporal location, how could we tell that there are not more
things in that very same place? This would lead to the impossibility of counting, and
identifying, bodies.

But how does Aristotle arrive at this dramatic conclusion? Christian Pfeiffer claims
that he treats the superposition of the void and the bulk of the cube as an infraction of the
principle of non-coincidence. This is a principle that does not apply to everything, but
only to bodies: it can be invoked in this situation only because Aristotle thinks that ‘body
is a three-dimensionally extended magnitude that is divisible in all three dimensions and
is bounded by surfaces’.'® Even if void is not material, then, ‘the way of coincidence
between void and body is structurally the same as the coincidence of two bodies’.!” I will
not be able to discuss here the details of Pfeiffer’s interpretation. It seems clear to me,
however, that he is pointing the finger to an aspect that is fundamental in the argument:
void is here treated as a bounded extension.

This is a very important point. We said that in Ph. IV, Aristotle gradually singles out
the particular conception of void that he finds the most interesting and threatening, and
concentrates his efforts on refuting exactly this notion. We also said that he takes it to be
primarily associated with the spatial function, because void is presented as receptive,

hence capable of hosting bodies: this makes it different from the elemental conception of

' I rely here on Pfeiffer 2016’s interpretation of the argument, which I find the most convincing.
9 Pfeiffer 2016: 366.
7 Pfeiffer 2016: 380.
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void adopted by the Atomists, which was more or less interchangeable with the notion of
nothingness.

The argument of the cube provides the final pieces of information necessary to have
a complete picture of this notion: void is supposed to be immobile and receptive, extended
and bounded. This is why Aristotle claims that void is a topos: it is a limited and well
defined place, somewhere in which bodies could be, and which is involved in the
explanation of local motion, but it is not space, as it is not coincident with the totality of

possible positions.

§1.3. The Spatial Function of Void in Epicurus

It is undoubtable that Epicurus follows Aristotle in attributing a spatial function to the
void. The main argument for the existence of void is, after all, a hypothetical argument
which invokes two fundamental aspects of the spatial function: the ability to provide

location, and the role in the explanation of local motion:

GAAG PNV Kol TO AV €0TL <CMUOTO, KOl KEVOV>' COUOTA HEV YOp ®G 0TV, 0T 1
aloOnoic éni vty paptopel, Kab’ v dvaykoiov 10 GdnAov T Aoyioud tekpaipestat,
Homep mpogimov. Tomog 8¢ &i un v, Ov kevov Koi ydpoav kol dvaed ooty dvopdlopey,
ovK v £lke T0 cOUOTA SOV TV 00 31’0V &Kiveito, kabdmep @oivetot kivodpeva. Tapd
¢ todTo. 000EV 0vd’émvondijvar dvvatar odte mEPIMNTTOG SVTE AVAAOY®OC TOIC
TEPIANTTOIG MG KOO 6log @voelg AapuPavopevo kol pn O©¢ T0 ToOTOV GUUTOMOTO §

ovuPepnkota Aeyoueva.

Moreover, the totality of things is <bodies and void>. That bodies exist is universally
witnessed by sensation itself, in accordance with which it is necessary to judge by reason

that which is non-evident, as I said above; and if place,I8 which we call ‘void’, ‘room’

'® The text that I have reported is the one that can be found in Long and Sedley’s anthology. However,
notice that it is uncertain in two key points: the first one is the dramatic lacuna in correspondence with the
basic division. Gassendi’s integration < cdpata kol kevov > is almost universally accepted over Usener’s
proposal < copoto kol TOmog >, as it is confirmed by other sources and corresponds to Lucretius ‘corpora
sunt et inane’ at 1.420. The second emendation is more controversial, though: were Long and Sedley follow
Usener and read °...%onep mpocinov. Tomog 8¢ &i pny v, dv kevov...’, Gassendi proposes °...Homep
npoginov 10 mpdcbev. Ei <6&> un 6 kevov...’. Usener’s emendation pushes towards a spatial interpretation
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and ‘intangible substance’, did not exist, bodies would not have anywhere to be or to
move through in the way they are observed to move. Beyond these [i.e. body and void]"
nothing can even be thought of, either by imagination or by analogy with what is
imagined, as completely substantial things and not as the things which we call accidents
and properties of these.

Epicurus, Ep. Hdt. 39-40°°

This leads Sedley to believe that void has only (or at least primarily) a spatial
function, and should hence be interpreted according to the conception that nowadays we
tend to associate with the spatial function of void: as space. According to Sedley,
Epicurus follows Aristotle in associating void with topos, and this leads to the ‘first clear
recognition of geometrical space as a three-dimensional extension which persists whether
or not it is occupied by body’.?' Space is an infinite three-dimensional extension, which
is partially occupied by bodies and partially empty, thus constituting that in which bodies
are located, and in which they move. The difference between the parts which are occupied
by bodies and those which are not is recorded in the language, as we say that only the
latter are void, but is not a difference in substance.

Notice that the idea of void-as-space that Sedley attributes to Epicurus is different,
and more sophisticated, than Aristotle’s notion of void-as-place. Void-as-space would be
an infinite and unbounded extension, thus coinciding with all possible locations — a much

more encompassing concept than void-as-place, which, being a bounded extension, can

at best be identified with a proper part of space.

of void, as it explicitly states that void is to be identified with place. I do not wish to enter the discussion
apropos this emendation, since (as it will become clear in §1.5) I do not wish to negate that void fulfils the
function of place (and the spatial function in general): I deny that the only way in which it can fulfil it is by
being identified with space itself, as suggested by Sedley.

" Long and Sedley add ‘body’ to maintain the analysis with Lucretius’ ‘corpus’, but Konstan 2014: 85-6
notices that it would be more correct to speak of bodies: even in Lucretius’ poem, ‘corpus’ is used to refer
to a particular body, not to matter in general.

2% The translations from the Letter to Herodotus are from Long&Sedley 1987.

I Sedley 1982: 188.
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Sedley’s interpretation of void-as-space would allow Epicurus to avoid the dramatic
consequence hypothesized by Aristotle, i.e. the loss of the principle of individuation of
bodies. Aristotle believes that accepting the superposition of a body and of void-as-place
woul be like opening Pandora’s vase: once we let two things to co-locate, ‘why cannot
there be any number coinciding?’. In Epicurus’ view, the reason would be that tangible
substances could co-locate only with intangible ones, and void is the only existing
intangible substance.”

So, the identification of void with space would provide a way out of the argument of
the cube, and in fact the only way out that, according to Sedley, an Epicurean could
accept. It is not possible to suppose that void is pushed away by bodies, as there is no
possible mechanical interaction between the two;™> it is not even possible to suppose that
void disappears, because it is meant to be a stable and eternal principle of reality.

In support of his interpretation, Sedley brings two testimonia:

10 mpoAnmtéov OtTL kAT TOV Emikovpov Tiig davaeodg KoAovpévNg eOoEmg TO UEV Tl
ovopaletol Kkevov O € TOTOG TO O YOP, LETUAAUPAVOLEV®Y KT dL0pOPOVE EMPOLAC
TAV OVOLAT®V, EMEimep 1] a0 VOIS EPMUOC HEV KAOESTNKLIN TAVTOG CMOUUTOG KEVOV
TPOGOYOPEVETAL, KATOAOUPAVOLEVT O& DO CMUATOG TOTOC KOAEITUL, Y®POOVIWV OE
ot coudtov yopa yivetal. Kowdg pévior @volc avoeng eipntal mopd @

Entucobpe d1d 10 €otepiiobat tii¢ katd dvtifacty aefic.

Therefore one must grasp that, according to Epicurus, of ‘intelligible substance’, as he
calls it, one kind is named ‘void’, another ‘place’, and another ‘room’, the names varying
according to the different ways of looking at it, since the same substance when empty of
all body is called ‘void’, when occupied by a body is called ‘place’, and when bodies
roam through it becomes ‘room’. But generically it is called ‘intangible substance’ in
Epicurus’ school, since it lacks resistant touch.

Sextus Empiricus, Against the Professors 10.2 (Usener 271, Sedley’s transl.)

22 Ep. Hdt. 67.
2 Ep. Hdt. 67.
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"Entikovpog dvopaoty [Taov] TaparlAdTTEly KEVOV TOTOV YOPOV.
Epicurus says that the difference between void, place and room is one of name.

Aétius 1.20.2 (Usener 271, Sedley’s transl.)

Epicurus would have coined the general term ‘intangible substance’ to refer to the
whole of space, which is an infinite extension. From a metaphysical perspective, this
extension is existentially independent, immutable, immobile, and unaffected by bodies.
From a human perspective, however, it can be useful to differentiate the case in which
this extension is empty from the case in which it is full: the names ‘void’, ‘place’ and
‘space’ all ultimately refer to the same intangible extension, but specifically designate it
in the state of being empty of all body, occupied by a body, or traversed by a body. The
difference, however, ‘is one of context, not of essence’.”*

A consequence of this interpretation is that void and atoms are not conceived as
perfect contraries anymore: they are very different sort of things, and furthermore many
parts of void are occupied by bodies. Sedley believes that this is the reason why Epicurus
does not adopt Democritus’ terminology, and avoids speaking of void as an element.
However, the contraposition between the two is maintained by focusing on their essential
attributes: bodies are tangible, while void is intangible. As tangible/intangible are true
contradictories, the definitional symmetry and the complementarity of void and atoms is
somehow recovered. This pair of contradictory characteristics can then be used to show

that no other independent substance can exist:

Praeterea nil est quod possis dicere ab omni

corpore seiunctum secretumque esse ab inani,

quod quasi tertia sit numero natura reperta.

Nam quodcumque erit, esse aliquid debebit id ipsum

augmine vel grandi vel parvo denique, dum sit.

* Sedley 1982: 188.
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Cui si tactus erit quamvis levis exiguusque,
corporis augebit numerum summamgque sequetur.
Sin intactile erit, nulla de parte quod ullam

rem prohibere queat per se transire meantem,

scilicet hoc id erit, vacuum quod inane vocamus.

Beyond these there is nothing which you can call distinct from all body and separate from
void, to play the role of a third discovered substance. For whatever will exist will have to be
in itself something with extension, whether large or small, so long as it exists. If it has
tangibility, however light and faint, it will extend the measure of a body and be added to its
sum. Whereas if it is intangible, and unable to prevent anything from moving through it at
any point, it will undoubtedly be the emptiness which we call void.

Lucretius 1.430-439 (Sedley’s transl.)

However, Sedley’s interpretation leads him to posit that ‘under the definitional
symmetry there now lurks a strong ontological asymmetry’,” as void and body should be
considered as two different ‘orders of being’, or ‘orders of reality’.*® They are
complementary not because they are mutually exclusive and jointly exhaustive, but in the
sense that they constitute the only two orders of being that are required to account for the
universe: ‘all other candidates for the title ‘existent’, including time, events and
properties, can be accounted for as attributes of body, incapable of separate existence.
Space alone cannot’.”’

While I agree that Epicurus attributes a spatial function to the void, I do not accept

Sedley’s conclusion that it should be identified with the totality of space: in the next

section, I will explain why I find this interpretation, and Sedley’s argument, unsatisfying.

5 Sedley 1982: 190.
%6 Sedley 1982: 191; Long&Sedley 1987: 30.
7 Sedley 1982: 191.
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§1.4. The Elemental Function of Void in Epicurus

The passage of the Letter to Herodotus quoted above shows clearly that the void is
supposed to have spatial functions, as it is where atoms are located and through which
they move. The same passage suggests, however, that Epicurus also attributes the
elemental function to the void. This is clear first of all from the way in which the notion
is introduced: Epicurus starts by considering what exists, fo pan, as a unitary domain
which he then divides into two classes — atoms and void. That this operation should be
understood as division is clear, not only from the passage of the Letter quoted above, but
also from the reports that we have regarding Epicurus’ major physiological work, the Peri
Physeos. Both Plutarch and Cicero speak of a ‘division’ (diaresis; dividit), and Sextus
Empiricus’ testimonium has the same logical form.**

This choice demands attention, as it is not the most intuitive way to introduce a
concept: it is plausible to suppose that such an argumentative strategy is conceived as a
direct reference to the Early Atomists, and their elemental conception of void as
complement of atoms. Moreover, the use that Epicurus makes of the division, and the
context in which he introduces it, clearly indicate that void is supposed to be a
complement constituent of the universe, to be thought of as contradictory to, and
incompatible with, atoms.

Indeed, the division is introduced right after the statement of the principles of
conservation: Epicurus claims that ‘nothing comes into being out of what is not’,”’ and
that it is impossible that ‘that which disappears were destroyed into what is not’.*

Together, those principles grant that ‘the totality of things was always such as it is now,

and always will be’.*! Tt is precisely this ‘totality of things’, to pan, which is said to be

*® Fragments 74, 75 and 92 Usener. See also Inwood 1981: 276-7.

¥ Ep. Hdt. 38: 0088V yivetat &k Tod pf dvtoc.

0 Ep. Hdt. 38: 10 apavi{opevov gic 1o pf dv.

' Ep. Hdt. 38: 1O ndv Gel toodtov v olov viv éot1, koi Gei Toodtov Eotal.
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bodies and void. As the principles of conservation are obviously supposed to make sure
that the elements that constitute the universe are eternal and unchangeable, this statement
should be taken as the declaration of what these elements are — not as the introduction of
the two different ‘orders of being’ which are sufficient to explain reality.

The ‘basic division’ (as Long and Sedley call it) is not only a rhetorical artifice: it
plays a fundamental part in Epicurus’ argument. Notably, it is invoked to prove that no
other independent substance can exist, apart from atoms and void: as the division operates
a partition of the domain into two disjoint but exhaustive subsets, nothing can exist
without falling into the one or the other. This argumentative strategy is natural and
intuitive if void is associated with the elemental function — much less if we suppose that
it only fulfils the spatial one. As we saw in §1.3, Sedley tries to fit his spatial interpretation
into this argumentative strategy: he suggests that it is not necessary that the two
contradictory terms are both conceived as constituent elements of reality, as long as they
are duly contraposed — and they are, as their essential attributes, i.e. being tangible and
being intangible, are true contradictories, and can hence be used as fundamentum
divisionis.

This solution is surely ingenious, but it does not seem sufficient. On the face of it, it
is not at all clear why body and void should be the only two ‘orders of being’ allowed in
the system, and appealing to the opposition between tangibility and intangibility leads to
this conclusion only if a very loaded premise is added: that whatever exists is extended.
Without this premise, in fact, the argument could bring into existence also God, the soul,
Platonic Forms, numbers, and many other fishy entities.

This premise seems indeed to be present in Lucretius’ argument quoted above, but

it is not clear where it comes from: it is quite different from the traditional principles of

32 At least according to Sedley 1982: 190: most editors transpose lines 434 and 435, but he retains the
manuscript’s order and takes augmine to mean ‘extension’ precisely in order to have this premise. The
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being, such as the Aristotelian ‘to be is to be in something’,*® or the principle ‘to be is to
be causally active’ discussed by Plato.’* Sedley tries to justify the introduction of this
premise by comparing it to the premise used by Zeno of Elea: something without
magnitude could not exist because when added to something else it could not increase
that thing’s size.”” If this is the way in which the premise should be understood, however,
it is blatantly incompatible with Sedley’s own interpretation of void: void, understood as
space, does not increase a thing’s size when added to it — it should hence not exist.

Rather, I believe that the principle ‘being is being extended’ is a genuinely Epicurean
principle of being, which Lucretius takes as certain, but whose formulation could be
traced back to an analysis of the shared characteristics of void and atoms: once void is
understood as a constitutive element of reality, it turns out that the only two independently
existing substances are both extended. If this is the case, Lucretius’ argument is invalid,
as it is either incomplete or circular: the premise that being is being extended is either
assumed without justification, or derived from (and depending on) the conclusion.

One might think that I am being uncharitable to Lucretius. However, it should be
noticed that the argument which immediately follows the one we are taking into
consideration has a considerable formal problem: Lucretius claims that void and bodies
are the only two existing substances because all existing things are either able to enter
into mechanical relations (‘act upon something, or itself be acted upon by other things’,
1.440-1) or are ‘such that things can exist and happen in it’ (1.442). This second argument
is not valid, as Lucretius does not prove that, nor explain why, the two options should be

exhaustive. It is hence plausible that he is making the same mistake also in the argument

LOEB edition, on the contrary, translates simply ‘whatever is to be, that must be something in itself’. T will
not contest this choice, however, as I think that Sedley’s interpretation is problematic anyway.

> Arist. Ph. IV.1, 208229-31.

** P1. Soph. 246.

3% Sedley 1982: 190; DK 29 B 2.
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that immediately precedes it, and that he is indeed using as fundamentum divisionis a pair
of characteristics which are not adequate to their role.

Epicurus does stress that void is essentially intangible, and he does contrast void’s
intangibility and the tangibility proper of the atoms.”® But I believe that Sedley
misrepresents the role that the contraposition tangible/intangible has in Epicurus’ overall
system. Notably, I reject his claim that Epicurus is forced to rely on this specific
contraposition because he cannot make use of Democritus’ three pairs of opposites, as
they can only refer to space-occupiers and not to space itself. If it is true that he makes
no use of the pairs ‘being/not-being’ and ‘thing/nothing’, it is not because they refer to
space-occupiers: rather, it is because Epicurus tries to distinguish void from nothingness,
and dissociate it from the idea of not-being. Indeed, he presents it in positive terms,
describing it as a substance existing per se.’’ This kind of language is as ‘elemental’ as
Democritus’ terminology. Moreover, Epicurus does make use of the third of Democritus’
pairs, 1.e. the opposition between ‘the void’ and ‘the full’, and he uses it in such a way
that tends towards the elemental interpretation: fullness is not a characteristic of occupied
space, but an essential feature of atoms, the property of not having internal gaps.*®

Fullness also seems to be a more fundamental property than tangibility. As Gabor
Betegh notes, tangibility comes in degrees:* Lucretius himself points this out, speaking
of ‘quamvis levis exiguusque’ tangible bodies. The different degrees of tangibility of
compound bodies result from the different proportions of atoms and void from which they
are composed: in itself, tangibility is the perceptible manifestation, through touch, of the

more fundamental ability to repel bodies by entering in mechanical interactions with

3% As a parenthetical remark, I will say that I agree with Konstan 2014: 85-6: Sedley is too quick in switching
from atoms and bodies to body in the sense of matter, as it seems that the plurality of atoms, their being
many distinct individual elements, is fundamental. Focusing on the individuality of atoms breaks the
symmetry between space and matter as ‘orders of being’ on which Sedley’s interpretation is built. See also
ft. 19 above.

37 Ep. Hdt. 40.

¥ See Ep. Hdt. 41: mMipn v gOow dvta.

3% Betegh 2014: 399 ff.
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them. Compound bodies are tangible (in various degrees) because the atoms which
compose them have the peculiar ability to interfere with other atoms’ natural motion
through collisions. This capacity, which is macroscopically manifested as tangibility, is
grounded in the fullness of atoms.*’

The reason why Epicurus speaks more of tangibility than of fullness is to be found in
his peculiar epistemology: according to Epicurus all knowledge derives from experience,
and while all experiences are always true, touch is the most reliable. This is because
tactile experiences are the only ones which are directly concerned with the object itself,
and not with its eidola: tactile experiences are a direct grasp of the object.”’

Apart from these considerations, it is difficult to misinterpret, or to explain away, the
explicit commitment to the mutual exclusiveness of body and void in Lucretius 1.507-9:
‘wherever there is the empty space which we call void, there no body exists, while

wherever body is in occupation, there the emptiness of void is totally absent’.

§1.5. Reconciling Spatial and Elemental Functions
The results that this analysis has produced until now are quite puzzling: it seems that the

Epicurean notion of void should to fulfil both the spatial and the elemental function.

0 As tangibility comes in degrees, it is more natural to think of intangibility not as a radically different and
contradictory way of being, but as the degree zero of the very same perceptible property. To give a
perceptual account of tangibility, it is necessary that both tangible and intangible substances are detectable:
the ones as resistance, the others as lack of resistance. If we take void to be space, hence to be partially
filled by bodies, its intangibility is never perceptually evident: there can be an intangible thing even where
the hand meets a resistance. Indeed, according to Sedley’s interpretation, there always is an intangible thing
where the hand meets resistance. From a logical point of view, there is nothing wrong with this idea:
intangibility allows for co-location, precisely because it is unable to offer resistance. However, spelling out
the difference between tangible and intangible in those terms destroys its empirical basis: the distinction
between tangible and intangible bodies is not perceptually detectable anymore, but is derived in a purely
logical way. As such, it is less compatible with the overall Epicurean epistemology.

*1'On the contrary, vision can sometimes be misleading, without being false: visual experiences are
experiences of the eidola emanated by the object, and eidola can be deformed by the clashes with other
atoms along their way to the eye. Visual perception is hence always true, but in the same way in which
photographs cannot lie: ‘it is “true” not because it accurately depicts the shape and colours of the object
itself — it may well not do, e.g. because of the distortion undergone by the images in transit, and the
insensitivity of sense-organs to some grades of particle in them — but because it accurately reports the state
of the images entering the eye, and thus provides bona fide evidence about the external object emitting the
images’ (Long&Sedley 1987: 85).
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Before despairing and concluding that there is some deep inconsistency in Epicurus’
theory, the reader should recall that the spatial function of void should not necessarily be
identified with Sedley’s conception of void-as-space, nor the elemental function with the
Early Atomists’ conception of void-as-emptiness. Those two conceptions are indeed
incompatible, but it is maybe possible to find a third conception, which can fulfil both
functions.

Let us briefly recapitulate what this hypothetical conception should do:

(1) Constitute a complement of atoms: be only where atoms are not (elemental

function);

(11) Participate in compounds (elemental function);

(ii1))  Provide a location for atoms, so that atoms are in the void and void is the

place of atoms (spatial function);

(iv)  Be a necessary condition of motion, providing something through which

atoms can move (spatial function).

For the void to fulfil condition (1), it must not be identified with space, but with the
empty intervals between atoms. Condition (i1) demands that it is conceived as some sort
of space-occupier: we could think of it as an intangible entity, with a definite position and
shape. In Chapter 2, I will try to shed light on the features of this entity — for now, I only
want to verify that the four conditions do not necessarily lead to contradiction.

Condition (iii) is less problematic than it might seem. As Brad Inwood notices,** it is
sufficient to go back to Aristotle to see that the fulfilment of this condition does not
require any co-location or superposition between extensions: the Aristotelian theory of
topos does not identify place with the extension occupied by a body, but with the internal

boundary of the surrounding body. Epicurus modifies Aristotle’s theory of limits, notably

* Inwood 1981.
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by denying that they lack dimensions:* thus, the definition cannot be imported directly.
However, in some particular cases, Aristotle relaxes his definition a little, and identifies
the place not only with the inner boundary of the surrounding body, but with the
surrounding body itself: the harboured boat is in the river, not in the inner boundary of
the water (as the water moves, the place of the boat would change continuously even if it
is harboured, and hence immobile with respect to the land). In the same way, it is surely
possible to say that atoms are in the void in Epicurus’ system, as they are surrounded by
the void.** This would also explain why Epicurus specifies that the function of void is to
separate atoms.*

As void is infinite, we can picture it as an infinite extension, which is internally
interrupted by the presence of atoms: this means that void has an ‘internal’ shape (the
pattern determined by the position of the atoms),*® while being infinitely extended in
every direction, and not having limits, it does not strictly speaking have an ‘external’
shape.

Condition (iv) is undoubtedly the most problematic, and I will dedicate the whole of
Chapter 2 to the analysis of the connection between void and atoms, and of Epicurean
kinematics. Before doing this, though, we have to address a problem that is probably
bothering the reader: what should we do with the testimonia by Sextus Empiricus and
Aétius that Sedley brings in support of his interpretation?

First of all, it should be noticed that only the testimonium by Sextus is really
problematic for my interpretation: Aétius’ claim that ‘kenon’, ‘fopos’ and ‘chora’ are

used as synonyms by the Epicureans is not particularly worrying, as I am arguing that

* As we will see in Chapter 3.

** A bit like we say that the cereals are in the milk.

“ Ep. Hdt. 44.

%1 take the idea of the internal shape of void from Konstan 2014: I will clarify it in Chapter 2.

25



Epicurus’ void should also fulfil at least some spatial functions.*’ On the contrary, if the
context of the festimonium 1is taken into account, it could even be used against Sedley. In
fact, the doxographer is here contrasting the Stoics and the Epicureans, underlying how
the former attribute a different meaning to each term, while Epicurus uses them
interchangeably.*®

In the light of this, the reliability of Sextus’ claim can be put into doubt. Indeed, he
attributes the same doctrine to Stoics and Epicureans, and he does that by using the Stoic
jargon: the specific use of the three terms that he attributes to the Epicureans does not
map exactly on the Ep. Hdt. 40,” and in general — as Mansfeld notices — the subtle
distinctions that he traces are not really supported by the evidence of Epicurus’ authentic
sources.”’ They even seem to be at odds with some of Epicurus’ physical theses: as we
will see in more detail in what follows, Epicurus claims that atoms are in constant motion,
and never stand still. This means that the case that, according to Sextus, is associated with
the word topos (i.e. the case in which an atom stands still and occupies a portion of space)
can never occur.”' Thus, I believe we can safely leave Sextus’ testimonium on the side,
and pass to analyse how Epicurus’ hybrid conception of void could fulfil condition (iv),

and make motion possible.

47 This report is only confusing if we associate to the words topos and chora the heavy assumptions that
are associated with their conventional English translations, i.e. ‘place’ and ‘space’, but this would be an
anachronism that should absolutely be avoided.

** See Mansfeld 2014: 191 and 199.

¥ Not even if we accept Usener’s emendation and we read ‘fopos’ in the text. See Verde 2010: 97 and
footnote 18 above.

** Mansfeld 2014: 191.

>! This point is made by Inwood 1981: 281.
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Chapter 2. Void and Motion

How can the empty intervals between bodies make local motion possible? What are the
characteristics that an ‘intangible substance’ must have, to fulfil this role? In this chapter,
[ will try to provide an answer to these and related questions. The eventual aim is to spell
out the details of the ‘hybrid’ conception of void that I have attributed to Epicurus.

The chapter is divided in three parts: in §2.1, I will provide the details of my
interpretation, focusing on the one hand on the differences between void and atoms, and
on the other on the eixis of void. In §2.2 I will tackle two main objections to this
interpretation: answering them, I will clarify why, and in which sense, void can be
considered a necessary condition for atomic motion. Finally, in §2.3, I will discuss

whether the void has any other properties, such as directionality.

§2.1. Eixis
The analysis conducted in Chapter 1 led us to identify void with the complement of atoms,
their contradictory. The opposition between atoms and void develops in three directions:

(1) void is only where atoms are not;

(1))  void is intangible and incorporeal, while atoms are tangible and solid;

(i11)  void is one, while atoms are many.

Point (iii) is especially stressed by Konstan,”> who notices that the plural is not
applicable to void. This means, first of all, that void and atoms are regulated by two
different counting principles: ‘void’ works like a mass noun, while it is essential to the
atoms that they constitute a countable plurality. Every atom is a basic unit, complete in

itself: atoms cannot be split into parts, nor modified in any way. Nor can they blend

52 Konstan 2014: 85.
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together: even when atoms associate to compose a macroscopic body, they maintain their
independence and their individuality — they continue to move and ‘vibrate’ inside the
compound, clashing constantly with the other atoms.”® On the contrary, one should not
think of the single empty intervals between two given bodies as individual and self-
sufficient ‘voids’: we could say that void behaves like ‘stuff’, while atoms are ‘things’.

But there is also another reason why it is inappropriate to apply the plural to void,
namely that all the parts of void are connected.”® As atoms move without interruption,
and do not stick together, they ‘cannot coalesce to form a solid container around a portion
of void’.”> This means that, even if it is impossible to treat the various parts of void as
individuals, there is a sense in which the sum of all empty intervals constitutes a unitary,
individual entity. This unitary entity is what Epicurus calls an anaphé physis, an
intangible nature, or substance. Notice that being a physis, it is given a positive
characterisation: it can surely be used as a logical subject, and it can be the bearer of
properties and attributes. The differentiation between the notions of void and of
nothingness is hence complete.

How should this entity be conceived? For sure, to fulfil the basic elemental functions,
it should be a space-occupier, albeit intangible and incorporeal. Notably, this means that
the void should have a position, a shape and a size. As for the position, we have already
established that the void occupies all the positions that are not occupied by atoms.
Epicurus is also very explicit about the size of the void, which is infinite. Being infinite,

it is difficult to say whether it can have a shape: the notion of shape is linked to the

>3 I will say more on atomic motion in Chapter 4.

> Konstan says that this makes void ‘continuous’. As ‘continuous’ is a heavily connoted term, which risks
bringing into the picture Aristotelian intuitions, I would rather avoid using it when it is not introduced by
Epicurus himself. I believe that speaking of connectedness in this context maintains Konstan’s intuition,
avoiding the danger of confusion. I will nonetheless discuss the problem of Epicurus’ use of the term
sunechés in Chapter 4.

> Konstan 2014: 91.
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possession of boundaries and limits — and an infinite extension does not have limits.*®
Notice that also relatively to this feature, atoms and void are in complete opposition: in
fact, atoms are individually characterised by their unmodifiable shape.

There is, however, a very specific sense in which it is possible to speak of the shape
of the void. To underline that it is a special case, I would like to call this notion the
‘internal’ shape of the void, to differentiate from the ‘external’ shape which would imply
the possession of limits.

As the void is only where atoms are not, we can think of it as an infinite, three-
dimensional extension which is “pierced’ by the presence of atoms.”” Think of a bunch of

atoms in the void: we usually represent them like this:

If we shift our attention from the atoms to the void, however, we can see that the spatial
arrangement of the atoms imposes an internal shape on the void, which is ‘interrupted’

by their presence:>®

% Ep. Hdt. 41: AMd pijv koi 10 Tév dmepdv dotr 10 yip memepaopévov dkpov &gt 1o 8¢ dikpov map’
£1epoVv T1 Dewpeitar <AAAL unv 10 wiv 00 mop’ ETepov TL Bewpeitar-> dote ovk Exov Gkpov TEPaAG 0OK Exel:
wépag 6€ ok Exov dmelpov Gv €in Kai 0d TeErEPUTUEVOV.

°7 My attention was brought to this feature by Konstan 2014. However, he does not distinguish between
internal and external shape.

¥ The void is infinite, so it cannot fit in the picture: the reader should imagine it infinitely extended (and
three-dimensional) — this is why the coloured patch has fading borders.
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This feature will become very useful when explaining why the void constitutes a
necessary condition for atomic motion. Before turning to this issue, however, let us
continue our review of the characteristics of the void.

We said that void is said to be a physis, and as such should be considered as an entity,
not as nothingness: Epicurus also claims that it is possible to think of void on its own.”
Nonetheless, it is an essentially negative entity: thus, it is not surprising to see that
Epicurus characterises it via negativa. In fact, the only characteristics that are attributed
to the void are negative features, privations: besides being intangible and incorporeal,”
we are told that void is ‘unable to furnish any resistance’,®' and that it ‘can neither act nor
be acted upon, but merely provides bodies with motion through itself’.** The scholiast

who comments on paragraph 43 gathers all these features under a unitary label, explaining

that void mopéyeton €iéw, ‘gives way’. Even if the term is not present in Epicurus’ own

> Interestingly, Epicurus claims that the void is the only incorporeal thing which can be thought on its own.
See Ep. Hdt. 67: k00’£0010 8€ 0VK £5T1 VOT|GOL TO AGMUATOV TATV TOD KEVOD.

50 Respectively, Ep. Hdt. 40 and 67.

' Ep. Hid. 44: miyv vnépeiotv ody ofa te odoa moteioha.

82 Ep. Hdt. 67: 10 8¢ kevov obte motfjoar obte modeiv dovatat, 6AY kiviiow povov §tEavtod toig chpact
TOPEYETAL.
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text, [ will follow this anonymous commentator and call ‘eixis’ the peculiar ability of void
to ‘give way to bodies’ which makes its existence necessary for motion.

To understand precisely what eixis is, and how it works, it is important to understand
to which property it is opposed. According to Keimpe Algra, eixis is supposed to be the
contrary of antitypia, i.e. the impenetrability of bodies.”® This interpretation is only
satisfactory if one accepts Sedley’s interpretation of void-as-space: in fact, the contrary
of impenetrability is penetrability, which leads to the claim that void is receptive, and
allows for superposition with bodies. This matches perfectly Sedley’s claim that the
difference between bodies and void is that the former, being impenetrable, repel bodies
and do not allow for co-location, while the latter does not react to the approaching bodies,
and let them penetrate it and superpose with it.

This, however, is not the only way in which the notion of eixis can be analysed. It is
not even the most natural one, as it does not seem that the notion of antitypia has a primary
role in the context of the Letter: a cognate of the term appears only once in Epicurus,®
and even there it is assimilated to the idea of tangibility. As we quickly saw in Chapter 1,
tangibility comes in degrees, and objects do not need to be completely impenetrable to be
tangible: what is conveyed by the idea of tangibility is not primarily the impossibility of
co-location, but rather the ability to enter in mechanical relations with other bodies, thus
modifying their trajectory.

According to Betegh, tangibility is ‘the ability of atomic and composite bodies to
enter into causal interactions with one another by touching each other’:*> impenetrability
is not part of the definition of this notion, even if it is a consequence of this ability to
mechanically interact with bodies. Indeed, it is because bodies can enter in mechanical

interactions with other bodies, and modify their trajectories, that they can repel them and

53 Algra 1995: 53-58.
% In Nat. 2 118.25-119.2 XX VI 17-20. See Betegh 2014: 401.
5 Betegh 2014: 401.
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avoid being penetrated. But even if impenetrability is always associated with tangibility,
the opposite is not always true — as it happens, for example, in the case of sponges, ashes
and rare bodies.

This shows that there is a relevant difference between the two notions — a difference
that becomes even more evident when we notice that the contrary of tangibility is not
penetrability, but intangibility. As Epicurus explicitly defines the void as ‘intangible
nature’, this reading seems closer to the text than Algra’s. And if Betegh is right in his
characterisation of tangibility, we should symmetrically think of intangibility as the
inability to enter in mechanical relations with bodies, and to alter their trajectories. This
can manifest itself as penetrability, but it is equally legitimate to suggest that void
manifests this feature by ‘opening’ at the passage of a body, letting it pass through.®

This interpretation of the Epicurean model of motion, which is first proposed by
Inwood and then adopted by Konstan,®’ can be described as a modification of the internal
shape of void: when a body approaches an empty interval, the void is not able to resist its
passage by repelling or re-directing it, but it is not even penetrated by the body. On the
contrary, it changes its internal shape, so that the body passes undisturbed but there is no
superposition.

In the next section, I will address the two main objections to this interpretation, and

in so doing I will spell out the details of this modification of the internal shape of void.

% Notice that Epicurus says that atoms move through void, using dia + genitive.

57 Inwood 1981; Konstan 2014. See in particular p. 92: ‘The intangibility of space is Epicurus’ name for its
susceptibility to such alteration, just as the tangibility of bodies is manifested in their resistance to any form
of change, save that of position’.
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§2.2. Objections

The dynamical model that [ am adopting has striking similarities with Aristotle’s theory
of antiperistasis® — which radically denies not only the necessity, but even the possibility,
of void. How can I be suggesting that void is necessary for motion, if motion happens in
this way? The answer lies in the fact that Aristotle and Epicurus have radically different
theories of body and matter. This is unfortunately not the place to carry out a complete
analysis of Aristotle’s theory of body, nor of his kinematics: I will simply draw attention
to the features that are most relevant to our problem, i.e. that

(1) the kinematic model adopted by Aristotle is hydrostatic: the idealised model of

motion is motion in water — the role of the medium is fundamental, and it is
conceived as a ﬂuid;69

(2) bodies, as well as the distances covered by moving bodies, are continuous — as

such, they are infinitely divisible.

Point (2) constitutes a condition of possibility of (1): Aristotle conceives of motion
as motion in fluids. Both the mover and the medium are infinitely divisible, and this
makes it possible for changes to happen smoothly: air, water, and bodies all share the
same essential structure. It is true that differences in rareness can explain differences in
the resistance that various materials oppose to change, but they are differences in degree,
not in nature.

On the contrary, Epicurus’ system is built on the radical rejection of Aristotle’s theory
of continuity, and of the hypothesis (2) that bodies are infinitely divisible. The main
characteristic of atoms is that they are full, hence absolutely rigid: not having any degree
of fluidity or flexibility, it is impossible to think of their motion according to a hydrostatic

model. Not unless something else is added, something which — being conceived as the

% Inwood recognises the similarity very explicitly: he claims that void ‘behaved very much like the fluids
which Aristotle set up as the primary place of objects in motion’ (Inwood 1981: 280).
% See Ugaglia 2015 for details.
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polar opposite of atoms and thus allowing for flexibility and modifications in shape —
could behave as a fluid: the void.

It could be objected that this makes Epicurus’ argument circular and invalid: the
necessity of void would be due to the peculiar features of atoms, but these are only defined
on the basis of the partition of what exists into atoms and void. This, however, would be
the wrong way to look at the issue. Epicurus is not trying to build his system by refuting
step by step Aristotle’s theses: he is proposing a rival and radically different physical
system. The condition for the success of this attempt is whether all the parts cohere in a
unitary picture — not whether there is one thesis which can be proved independently and
which grounds the entire system.

As a matter of fact, Epicurus is rejecting Aristotle’s physics and kinematics in toto:
being built on the assumption that matter and motion are continuous, they are deeply
embedded in the metaphysics of potentiality, which he refuses.”” The idea of a potentiality
which could never be fulfilled is at the heart of Aristotle’s characterisation of matter as
infinitely divisible, and appears even in his definition of motion as ‘actuality of what
potentially is, as such’.”' Epicurus’ own physiologia should hence be considered a radical
alternative to Aristotle’s physics of the continuum, one which does not depend on the
acceptance of the metaphysics of potentiality, and which is built on the basic division

. 172
between atoms and void.’

7% This is pointed out by Furley 1967: 38 with regards to the divisibility of matter: ‘the idea of an infinite
potentiality for division, never realizable, was repugnant to the Epicurean mind’. White 1992 elaborates on
this suggestion, and shows that this leads to the rejection of Aristotle’s theory of motion.

' Arist. Ph. 1111, 201a11-12: | Tod dvvépet dvtog éviehéyeia, 1) Totodtov, kivnoic éotwv. Unfortunately,
do not have enough space to defend this claim in the adequate way. I will simply point out that — even if
one might think that the potentiality is fulfilled by the arrival of the moving body to its destination — the
definition of motion focuses on the potentiality as potentiality. Thus, this definition uses the same
conceptual apparatus that leads to the idea of potential infinity, and which is radically rejected by Epicurus.
72 In light of this remark, one might wonder whether there is some tension between the importance that
Epicurus gives to the ability of void to yield to bodies and his refusal of Aristotelian potentiality. The ability
of void to reconfigure its shape accordingly to changes in the atoms’ spatial arrangement seems to be a
power: does this commit Epicurus to the re-introduction of potentiality through the back door? I do not
think so. This worry is likely to arise in an Aristotelian or neo-Aristotelian context (such as the one in which
the contemporary theory of powers is originally developed), in which every ability is underpinned by a
potentiality. However, both in ancient and in contemporary metaphysics, powers that are always active
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There is, however, an even more dangerous objection that still awaits an answer.
Epicurus says very explicitly that void cannot act nor be acted upon,” while the picture
that [ am drawing seems to suggest that bodies ‘push away’ the void when they approach
it. This is the reason why Aristotle, introducing the argument of the cube, refuses to accept
the possibility that void could behave like water or air and be displaced by the incoming
body: not being a body itself, void cannot interact mechanically with bodies.

Aristotle rightly refuses the possibility that the spatial reconfiguration of void is due
to a mechanical interaction between void and atoms: I have just claimed that this is
exactly what Epicurus means when he says that void is intangible. But he is wrong to
think that in the absence of mechanical interaction, the void cannot change its internal
shape. It is up to the proponent of this interpretation, however, to prove that this can be
done — and it is rather disappointing that Inwood and Konstan both fail to provide more
details.”* In particular, without further qualification, Inwood’s claim that void can be
assimilated to an ideal liquid could be misleading: I want hence to specify that the analogy
between void and water should not be understood as a mechanical explanation of how the
reconfiguration of void can happen, but only as a way to enlighten the formal
characteristics of the dynamic. Now the question is: how to explain and justify this
dynamic, without relying on a mechanical interaction between bodies and water? I believe
that a comparison with some contemporary metaphysical theories of holes can help us to

deal with this issue.

have been theorised: being always active, they do not rely on Aristotelian potentiality. The eixis of void
can be understood as a power of this kind: atoms are in constant motion, so that the void is also constantly
undergoing reconfigurations of its internal shape. Indeed, Epicurus is not rejecting the idea that bodies and
void ‘can do things’: he is refusing a much more specific and controversial conception, that is specific to
Aristotle: namely, the idea that there can be a potentiality which cannot be actualised.

3 Ep. Hdt. 67, quoted above in footnote 62.

™ Inwood 1981: 279 simply claims that ‘the problems raised by antiperastasis on the phenomenal level do
not arise for the ideal fluid, void’, but fails to explain why. Konstan 2014: 89 simply states that void ‘simply
changes its configuration when bodies move within it’, without offering further details.
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According to the realist theory proposed by Roberto Casati and Achille Varzi, holes
are immaterial bodies.”” They do not coincide with the limit of their material hosts, but

are complementary to them:”®

0

Figure 3.8
Holes can be construed as “immaterial bodies” complementary to their material hosts.

Consequently, they have a proper shape and a position, and — most importantly for
our purposes — they can change their shape and position, even if ‘immaterial bodies
cannot interact’.”’ Notably, holes are created, moved, or modified by acting not on them,
but on the material body in which they are hosted.”

For example, consider a lump of modelling clay. I can surely model it in such a way
that it has a hole at the centre. If [ then go on playing with the clay, I can surely modify
the size, the shape, and even the position of the hole. All I have done, however, is play
with the clay: it is not necessary to suppose that [ have exercised any kind of direct action
on the hole, to see that modifying the form of the clay results in a change of shape and

position of the hole, too.

7> Casati&Varzi 1995: 34 ff. In their opinion, immaterial bodies are made of space. I wish to underline that
I am using Casati and Varzi’s realist theory of holes just as an analogy, to show that it is possible to think
that changes of an immaterial body result as a consequence of changes of, or actions on, material bodies,
without having to suppose that there is any mechanical interaction between material and immaterial bodies.
I do not wish to import any other substantial thesis from their work: for example, it would be extremely
problematic to fit the claim that void is an immaterial body made of space in our analysis. The reader should
keep in mind that the analogy (as all analogies) has some limits, and fails in a number of occasions. There
is in particular one disanalogy that I would like to flag: Casati and Varzi claim that holes can be filled
without disappearing, i.e. they believe that when a body is inserted in the hole, there is a superposition
between the two. On the contrary, I am here claiming that the Epicurean void does not allow for any
superposition: void is only where bodies are not.

76 The picture is taken from Casati& Varzi 1995: 34.

77 Casati&Varzi 1995: 35. They go on remarking that ‘it is not as if you pushed an immaterial body inside
a material one, thereby creating a hole’.

7 See in particular Casati& Varzi 1995: Chapter 10.
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The reason why this is possible is that holes are ontologically dependent on their
hosts: ‘holes are always in something’, and they cannot exist without a host.”” Casati and
Varzi themselves suggest that this same model can be applied not only to stricto sensu
holes, but to the shape and disposition of empty intervals between bodies: ‘Note also that
every time that [the objects in the room] move, the empty space in your room undergoes
a rather complex modification’.*® If this implies that void is ontologically dependent on
atoms, it is doubtful that Epicurus would be ready to accept this strategy: as we have seen,
atoms and void are supposed to be ontologically independent physeis.

Before dismissing this attempt, however, we should consider that there is indeed a
feature of void that is strictly associated to the existence and position of the atoms: its
internal shape. I believe that Epicurus would agree that the internal shape of void is
dependent on the existence of atoms, without making void itself ontologically dependent:
if there were no atoms, the void would be internally homogeneous. Konstan points to a
very interesting aspect of this dependence: ‘the motion of bodies in space is in fact crucial
to defining space itself: if bodies did not move, space might well be regarded as a single,
huge body’.*' Konstan’s observation is very helpful, I believe, in showing that there is a
very specific and restricted sense in which it can be said that the void depends on the
atoms. But it still falls short of explaining how this dependence works, and how the
reconfiguration of void is brought about.

To solve these puzzles, it is useful to focus on the reverse of Konstan’s observation.

In fact, not only is it true that the motion of atoms is crucial to defining void itself: the

” The ‘superficial dependence’ (their term) that links a hole to its host is a matter of de re necessity
(Casati&Varzi 1995: 19). They underline, however, that holes are not rigidly dependent on their hosts, so
that it is possible to change or substitute the host while leaving the hole intact and unmodified
(Casati&Varzi 1995: 137-8).

% Casati&Varzi 1995: 168.

81 Konstan 2014: 91. Notice that Konstan believes that void consists not in the totality of all possible
positions, but only in the empty intervals between bodies. However, he claims that this should be taken to
be Epicurus’ conception of space. This is why in the quote there is ‘space’ where I would rather say ‘void’,
given the way in which I am using the term ‘space’.
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converse claim is also true, as changes in the internal shape of void are crucial to define
the motion of atoms. Recall that the Epicurean kosmos is infinite, without a centre nor
any privileged framework: the reconfiguration of the internal shape of void is a
fundamental part of what it means for an atom to move. Using a lexicon completely
extraneous to the Epicurean tradition, but probably more familiar to the reader, we can
say that the modification of the internal shape of void is the manifestation of the atoms’
power to move. The manifestation of a power is not its causal product,* so that the claim
that void cannot be acted upon is not violated. However, the relation between a power
and its manifestation is strict enough to grant that the reconfiguration of the internal shape
of void can be a function of the spatial arrangement of atoms.

At the same time, this observation provides the final piece of information necessary
to complete the picture, and explain how the void — interpreted not as the totality of space,
but as the collection of the empty intervals between bodies — can be a necessary condition
of motion: generating a reconfiguration of the internal shape of void is part of what it

means, for an atom, to be in motion rather than stationary.

§2.3. Directionality

The picture that is emerging from this discussion is that void, in itself, would not have
any kind of internal differentiations: these are only due to the presence and motion of
atoms. It is well-attested, however, that Epicurus takes the kosmos to have a privileged
direction, as atoms tend to fall downwards. Should we think of this directionality as a
structural and intrinsic property of void itself? Those who think that void should be
identified with space would answer positively to the question. But what if we reject this

association?

82 For details, see Martin 2008 (esp. p. 51).
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This is how Epicurus presents the issue:

Kai v kal tod aneipov dg peév Avatdto 1 KaToTdto od del KatTnyopelv 10 dvo 1 Kdto.
[...] Qote Eott piav Aafelv opav TV v VOouprEVN Y gig dmelpov Kal piav TNV Katw, dv Kal
HOPioKIG TPOG TOVG TOOAG TAV EMAVE® TO TAP NUAV PEPOUEVOV <EIG> TOVG VIEP KEPOUATG
MUV TOTOVE APIKVATOL T| £TTL TNV KEQUATV TOV DTOKAT® TO TP NUDY KAT® QEPOUEVOV: 1)

Yap 6AN @opd 0VOEY fTToV EKATEPA EKATEPQ AVTUKEILEVT &1L BTELPOV VOETTOL.

Moreover in speaking of the infinite we must not use ‘up’ and ‘down’ with the implication
that they top or bottom. [...] Therefore it is possible to take as one motion that which is
conceived as upwards to infinity, and as one motion that which is conceived as downwards
to infinity, even if that which moves from where we are towards the places above our heads
arrives ten thousand times at the feet of those above, or at the heads of those below, in the
case of that which moves downwards from where we are. For each of the two mutually
opposed motions is none the less, as a whole, conceived as being to infinity.

Ep. Hdt. 60

His main concern is to show that the assumption of a privileged direction is
compatible with the claim that the universe is infinite: this is why he underlines that the
‘up’ and ‘down’ do not correspond to the upper and lower points in the kosmos, but are
linked to the direction of motion. It is unclear, however, if this directionality should be
attributed to the void. To solve the issue, we should look at this property in connection
with the corresponding atomic property: weight. Indeed, Epicurus seems to attribute to
the atoms the same set of properties selected by Democritus,” but with one difference:
he claims that atoms also have weight.**

What is weight? For us, weight is a force: notably, the force that a gravitational field
exercises on a body having mass. We hence understand weight as the manifestation of an

interaction between a property of the body, and a property of space (or better, of space-

%3 At least according to Plutarch: see fr. 275 Usener.
% Ep. Hdt. 54: koi pijv kol T0¢ GTOHovS VOUGTEOY Undeptioy TodTnTa TV QUVOUEVOV TPOSPEPESHOL TATY
oYNUaTOG Kol Bapovg kal peyéfovg kol oa £ dvaykng oyNIATOG GLLEVT €0TL.
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time). Importing this modern intuition into the Epicurean framework, however, risks
causing problems. For example, think of a stone thrown into the air. It will move upwards
for a while, and then change its direction and start moving downwards. In our view, the
stone will change direction without any need for further interactions with bodies; it does
so only in virtue of its weight — i.e. because of the force exercised by the gravitational
field. If we try to describe this situation in Epicurean terms, a problem arises: as we will
see in more detail in Chapter 4, atoms all move constantly at the same speed. This means
that we should conceive of the change in direction as an instantaneous, apparently
uncaused, switch from motion at maximum speed upwards, to motion at maximum speed
downwards. Furley does accept this idea, and claims that there are two ways in which a
change in direction can be imposed on the moving atom: either by collision with another
atom, or by ‘reassertion of weight’. This latter case does not involve any interaction with
bodies.*

This picture seems quite implausible, though. This is why Konstan suggests a
different explanation. Rather than supposing that this change in direction happens
spontaneously, he submits that a// changes in the direction of motion are the result of

atomic collision.® This is suggested by the last, enigmatic lines of paragraph 61:

€0’ 6mOcOV Yap Av KoTioyT £KATEPOV, &ML TOGOVTOV L0 VOT|LLATL TNV POPAY GYNGEL, EOC

avtikoyn 1 EEwbev 7 €k 10D 16iov Papovg mpodg TV T0D TANEAVTOG SVVALLLY.

For however far along either kind of trajectory it gets, for that distance it will move as
fast as thought, until it is in collision, either through some external cause or through its
own weight in relation to the force of the impacting body.

Ep. Hdt. 61

% Furley 1967: 122-123.
% See Konstan 1979: 410 ff.
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If he is right, weight manifests itself only as a tendency to take a direction rather than
another after a collision. Does this presuppose an intrinsic directionality of void?
According to Aristotle, it does — but as the void is completely unqualified, and has no
internal structure nor privileged direction, he concludes that motion in the void is
impossible. Epicurus is evidently reacting to this claim. One possibility is indeed that he
simply posits that the void does have an internal structure and a privileged direction. But
another, more interesting possibility is that he is reversing the order of the explanation
proposed by Aristotle. Rather than introducing some differentiation in the void, he might
attribute the property of weight to the atoms, conceiving of it as a primitive feature.
According to this picture, having weight would simply mean tending to move in a certain
direction: as a consequence of this tendency, which is a property of the atoms, this
direction is selected as the privileged one, and determines where the ‘down’ of the infinite
universe is.

This second possibility, which is the one that Konstan favours, has no better textual
evidence than the other. But it is interesting for our purposes to notice that it is viable,
and fits much better the interpretation that I am defending, according to which the void is
in itself homogeneous and undifferentiated, and that internal differentiations depend on
the presence and motion of atoms.

There is one last issue left to discuss. It is common to claim, on the basis of testimonia
by Simplicius and Themistius, that Epicurean space is discrete — that it is composed by
indivisible parts, so that it has a ‘quantised’ or ‘granular’ structure.

Under the traditional interpretation, this claim is equally applicable to void, because
void is taken to be space. | have been arguing, however, that void does not coincide with
the totality of space, but only with the empty intervals between bodies. What should we
make of Simplicius and Themistius’ reports, in such a context? Should we take void to

be quantised as well? What could it mean?

41



To answer these questions, we have to look at the so-called theory of the minimae
partes, the minimal parts in the atom. The reason why we have to look at the structure of
the atoms to determine whether void is internally structured might not be evident to the
modern reader, but I believe it would be obvious to the Ancient thinkers. An enduring
legacy from Aristotle, which has been called the ‘Isomorphism Thesis’, posits that all the
fundamental physical magnitudes share the same microstructure. For this reason, I will
now turn to the theory of the minimae partes, and 1 will postpone the discussion of the

consequences of this theory for the structure of void until Chapter 4.
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Chapter 3. (Minimal) Parts in the Atom?

The doctrine of the minimae partes, or ‘minima’,*’ is known as one of the most
fascinating, original, and weird parts of Epicurean physiologia. Indeed, the minimae
partes are supposed to be the smallest possible parts in the atom — but as the atom is itself
indivisible, it is not completely clear what the parts in the atom might be, nor why, once
we allow for the possibility of individualising parts in a physically indivisible atom, there
should be a lower limit to this possibility.

In this chapter, I will try to offer an interpretation of the theory which takes seriously
the idea that the parts in question are supposed to be minima, hence the smallest possible,
but does not end up postulating the existence of paradoxical entities, such as spatially
extended bodies without shapes.®® The discussion will be in three parts. §3.1 and §3.2
will be dedicated to the analysis of Epicurus’ text, while in §3.3 I will suggest an original
interpretation of the notions of part and division which should help us understand what

the minima in the atom are.

§3.1. Divisibility paradoxes

Epicurus presents the theory of atomic minima in a very succinct way, in Ep. Hdt. 56-59.
The location of these paragraphs in the text is important: the theory is introduced when
the need for physically indivisible atoms has already been established. As we have seen
in §1.4, the ‘basic division’ results in the identification of the two components of reality:

void and atoms. In Ep. Hdt. 41, Epicurus explains that the atoms, which are the

87 Notice that ‘minimae partes’ is an expression introduced by Lucretius: Epicurus only says ‘elachista’,
which translates as ‘minima’. As we will see shortly, probably Epicurus consciously avoids speaking of
‘parts’. I will sometimes speak of minimae partes nonetheless, both because this is term is commonly used
in the literature, and because I will discuss at length what kind of parts the minima are.

% This is suggested, for example, by Sorabji 1983.
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constituents of compound bodies, ‘must be uncuttable and unalterable — if all things are
not going to be destroyed into the non-existent but be strong enough to survive the
dissolution of the compounds — full in nature, and incapable of dissolution at any point or
in any way’.89

This argument is very sketchy, but it does show that Epicurus follows the Early
Atomists in presenting the existence of atoms as a response to the Eleatic criticism of
change.”® Notice that the Eleatic inference from change to not-being is not refuted: the
Atomists accept this principle, and they explain the phenomenon of change in such a way
that the principle is not violated. The strategy is very simple: it consists in attributing all
the qualities of the Eleatic being (notably inalterability) to a plurality of elements, the
atoms. Those are the principles of being, and cannot perish, come into existence, nor be
modified, but they can combine in various ways and thus generate the phenomena of
change.

This interpretation is confirmed in Ep. Hdt. 54: after discussing other issues (such as
perception and the theory of eidola), Epicurus analyses the nature and properties of atoms.
He begins by explaining that atoms have only three properties: shape (and all which is
related to shape), weight and size. This is because all other qualities are mutable, while
atoms cannot change, ‘since something solid and indissoluble must survive the
dissolution of the compounds, to ensure that the changes are not into, or out of, the non-
existent, but result from transpositions within many things, and in other cases from
additions and subtractions of certain things’.”' The argument is clearly the same as in

paragraph 41, but we are also told that atoms are indivisible in virtue of their solidity: this

¥ tabta 8¢ éotv Gropa kal duetdpinta, ginep ui péAel mhvta gic O i Ov eOaprcechat, GAL ioxdovia

Vmopevelv €v Toig S10Aboest TV ovuykpioemv TANPN THV QUCLY dvio kol ovk &yovia Omn f Omwg
dtAvOnoerat.

% See Chapter 1 above, especially §1.1.

ol i 82 Bropol 00dEV peTaPiAlovoty, Emeldr mep Sei T Dmopévewv &v ol SLEADCEST TV GLYKpPicE®V
oTEPEOV Kol AdLIAvTOV, O TAG HeTABOANG OVK €iG TO Un OV momoeTon 00d’ €k ToD Ui viog, GAAL KOTO
petabéoelg év moALolg, TVGV 8¢ Kol TPocdOovg Kol ApOdovC.

44



means that their inalterability is ensured by the absence of internal void — not simply by
the smallness of the atom, as it is the case according to the Early Atomists.’”

At paragraph 56, Epicurus points out that only a finite number of atomic sizes can be
found in nature. Not only it is unnecessary to suppose that atoms of all sizes exist in
nature: it is impossible, because we know that atoms must be too small to be perceptible.
This claim should be taken as a partial explanation of (or at least as related to) the claim
that there can only be a finite (albeit inconceivably big) number of different atomic
shapes.”

In the same paragraph, as some sort of follow-up or explanation, Epicurus writes:

IIpdg 82 tovToIC 0V SET vopiley &v 1 OPIoUéve chpatt dmeipovg dykovg eival ovd’
omnAikovg odv. BGGTE 0O POVOV TV ig dmelpov Touny £mi ToPAATTOV AvaipeTéov, tvo u
TovTo AcOevi] TOIDUEY KAV TOIC TEPIANYESL TOV AOpO®V €l TO U OV dvaykalopeba ta
dvta OAIPovTeg KotavaAiiokewy, GAAL Kol THV peTaPacty | vopiotéov yivesOal v 10
OPIoUEVOLG €1G dmelpov PUNd’ E<Ti> TODAATTOV.

obte yap Omwg, énewdav dnaé Tig einn 611 dnepotl dykot &v Tvi Hmdpyovowy 1| OTNAiKOL
ovv, &ott vofjcar dc T Gv &L TodTo memepocpévoy ein O péyedog; TnAikot yép Tiveg
dfilov m¢ oi dmetpoi gictv dykor- kai ovTol dTNAiKOL &V MOTE DGV, EMEWPOV AV TV KOi TO
péyebog. dpov te EYOVTOC TOD TEMEPAGUEVOL SIOANTTOV, €i 1] Kol Kah’ Eavtd Bewpntov,
0VK £€0TL U1| 00 Kal 10 £E7¢ ToHTOV TO10DTOV VOETY, Kol 0UT® KoTd T0 £ENG €ic ToOUmpocOey

BadiCovta gic TO dmepov Hidpyey Katd <T0> TOODTOV APIKVEIGOHAL Tf) vvoig.

Furthermore, we must not consider that the finite body contains an infinite number of
parts,”* not even parts with no [lower] limit to size. Therefore not only must we deny
cutting into smaller and smaller parts to infinity, so that we do not make everything weak

and be compelled in our conception of complex entities to grind away existing things and

%2 Betegh 2014; Verde 2013: 24.

% Ep. Hdt. 42.

1 depart from Long and Sedley’s text and translate ‘ogkoi’ as “parts’. This choice is not uncontroversial,
even if it is accepted by Bailey, Furley and Conche. The original translation by Long and Sedley reads
‘bits’, while Verde translates ‘masse’ (masses). Other possibilities, discussed by Conche, are ‘corpuscles’
or ‘atoms’. I opt for ‘parts’ because, as it will become clearer in what follows, I believe that this passage
should be read keeping the divisibility paradoxes in mind, which are related to the division in parts. The
minima are surely very special kinds of parts, though, and I am dedicating §3.3 to spell out precisely how
special they are.
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waste them into non-existence, but also we must not consider that in finite bodies there is
traversal to infinity, not even through smaller and smaller parts.

For, first, it is impossible to conceive how [there could be traversal], once someone says
that something contains an infinite number of parts or parts with no [lower] limit to size.
Second, how could this magnitude still be finite? For obviously these infinitely many
parts are themselves of some size, and however small they may be the magnitude
consisting of them would also be infinite. And third, since the finite body has an extremity
which is distinguishable, even if not imaginable as existing per se, one must inevitably
think of what is in sequence to is as being of the same kind, and by thus proceeding
forward in sequence it must be possible, to that extent, to reach infinity in thought.

Ep. Hdt. 56-57 (Long&Sedley’s transl., modified)

This passage, which continues in paragraphs 58 and 59 with the analysis of the
minima in perception and in the atom, provides the reasons for the assumption of a lower
limit to divisibility. Unfortunately, it is quite obscure. One of the first problems that we
face in interpreting these lines is that it is not at all clear whether the ‘finite bodies’ under
examination are supposed to be atoms, macroscopic bodies, or both. Obviously, if
Epicurus is here speaking about the atoms, the points that he makes can be easily
generalised to all kind of bodies, as macroscopic bodies are ultimately composed by
atoms. But the converse does not hold, so that if Epicurus is speaking only of macroscopic
bodies, we cannot use this passage to clarify the notion of minimae partes in the atom.

As my goal is to explain what the minima in the atom are, it would be extremely
helpful to know which problems their introduction is supposed to solve. It is hence very
important to determine what is the object of these lines, and whether they can be used in
our analysis, because this is the only passage in which this issue is tackled.

Fortunately, it is extremely unlikely that these considerations do not apply to the parts
of the atom, for at least three reasons. Firstly, we have already been told twice that there
is a lower limit to the physical divisibility of matter, as macroscopic bodies are composed

by unperishable, unchangeable and unbreakable atoms. Second, in this paragraph
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Epicurus is discussing the number of atomic shapes that can be found in nature: it would
not make sense to repeat that there are atoms, while it would absolutely make sense to
discuss how many parts can be found in the atom itself. Third, the passage continues by
discussing the characteristics of the minimum in the atom, so that it is highly plausible to
suppose that this passage is an attempt at a proof of the existence of a minimum.

Marcel Conche is one of the few interpreters who claim that these observations
cannot be applied to the minima in the atom, as — he claims — the reasons adduced by
Epicurus (in particular the first one) can only be applied to justify the impossibility of
physically dividing the atom into separate parts.”> Let us take a closer look at these
reasons, and see why they can be applied also when we speak of the parts that can be
individuated (albeit not physically separated) in the atom itself.

The thesis stated by Epicurus is that there cannot be an infinite number of parts in a
finite body.”® This is articulated in two aspects:

1. There cannot be division (fomé) into smaller and smaller part ad infinitum;

2. There cannot be traversal (metabasis) ad infinitum, not even through smaller and

smaller parts.

The issue is, obviously, how to understand the two operations, tomé and metabasis.
A possibility is that the first operation corresponds to physical division, while the second
one to theoretical division, intended as the identification of parts in a whole, which does
not result in the destruction of the whole and the spatial separation of the parts
themselves.”’ If this were true, the first one would not be applicable to atoms, and to

understand the theory of minimae partes we should only focus on the second operation.

% Conche 1987: 148.

% T agree with Furley 1967 that it makes more sense to take this as a unique thesis articulated in two aspects.
But no substantial problem arises if the reader prefers to treat the two statements that (i) there cannot be an
infinity of parts, and (ii) there cannot be parts of whatever size, as two distinct theses.

71 will discuss at length the notions of physical and theoretical divisions in §3.2: for the moment, an
intuitive grasp of the idea will suffice.
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This would not be a problem, because the analysis of metabasis is sufficient to lead us to
interesting results. But I think that we should take both tomé and metabasis as technical
terms which refer to two different ways of identifying parts in a body: the first one is a
dichotomy (the division of a whole in two proper parts), while the second one refers to
the act of traversing a spatial interval by passing over all its parts in succession (so to the
act of identifying parts one in succession to the other, up to the exhaustion of the body).

A diagram will help clarifying the difference:”

whole
B
. N
tomé metabasis
step 1 step1 2 3 4 ..
2
S — VAANAANAAL
step 3 |_| [T 17T 17T 17T 17T 17T 1T
step 4 |—|

These two operations appear in a set of problems and paradoxes about divisibility
which are usually attributed to Zeno, and which are incredibly similar to the arguments
advanced by Epicurus. The peculiarity of the paradoxes is that they appear in very
different contexts: to mention the most obvious examples, Aristotle’s physical theory is
developed by constantly engaging with them, but they are also invoked, in a purely
mathematical form, by the supporters of the ‘indivisible lines’ attacked in the pseudo-

Aristotelian De lineis insecabilibus (probably Xenocrates).

% For simplicity, I have drawn the parts found by metabasis as all of the same size. This is not necessary,
however: we can think of the parts as decreasing in dimension, for example by keeping fixed the ratio
between two consecutive parts, rather than the dimension of the parts. This is why Epicurus specifies that
there cannot be infinite traversal ‘not even through smaller and smaller parts’.
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This means that both fomé and metabasis can be interpreted as physical and as

theoretical operations. Indeed, we can find in the tradition examples of paradoxes for each

combination:

1) Tomeé ad infinitum:

a)

b)

Physical: if a body can be physically bisected ad infinitum, it will disappear into
non-existence. This argument is attributed to Democritus by Aristotle (GC 1.2,
316a.22 ff.): suppose that the infinite division has been completed. It is impossible
that the resulting parts have some magnitude, because this would mean that they
could still be divided and that the division had not been completed. But if they
have no positive size, the body would be composed out of nothing.

Theoretical: if a finite body is composed by an infinite number of parts,” it is both
finite and infinite. The root of this paradox is the assumption that any infinite
sequence sums up to infinity: if the parts have a positive magnitude, however
small they are, their sum will have infinite size. This argument appears in Zeno’s
argument ‘from finite size’, reported by Simplicius.'” A consequence of the
argument is the loss of the possibility to discriminate between the predicates ‘big’
and ‘small’ lamented in De lineis insecabilibus 968a: both big and small bodies
will have the same (namely infinite) number of parts, so that the distinction will

be lost.

%It is commonly assumed, both by Zeno and his opponents, that the operations of division and composition
are complementary: everything can be divided exactly into the parts out of which it is composed, and vice

versd.

19 Jn. Phys. 139.9-141.2. See also Huggett 2017.
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2) Metabasis ad infinitum:

a)

b)

Physical: Zeno’s arguments against motion present a series of variations on the
same theme: if a distance is composed by an infinite number of parts, it will be
impossible not only to complete (Achilles), but even to start (Dichotomy) the
motion across it. In De lineis insecabilibus 968a, the problem is cast in these
terms: ‘Zeno’s argument proves that there must be simple magnitudes. For the
body, which is moving along a line, must reach a half-way point before it reaches
the end. And since there always is a half-way point in any “stretch” which is not
simple, motion — unless there be simple magnitudes — involves that the moving
body touches successively one-by-one an infinite number of points in a finite
time: which is impossible’.

Theoretical: if a body is composed by an infinite number of parts, by considering
it we would be able to count to infinity. This argument is reported in De lineis
insecabilibus just after the physical version just presented: ‘it follows that thought
too would come successively into contact with an infinity of objects in a finite
time. And since “thought’s coming into contact with objects one-by-one” is
counting, we must admit that it is possible to count the units of an infinite sum in

a finite time’.

The arguments in Ep. Hdt. 56-57 share striking similarities with this tradition. Four

main claims are advanced:

(1) If we could operate tome ad infinitum, we would ‘make everything weak and be

compelled in our conception of complex entities to grind away existing things and

waste them into non-existence’;

(2) If there were infinitely many parts, metabasis would be impossible;
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(3) If there were infinitely many parts, ‘the magnitude consisting of them would also be
infinite’;

(4) ‘Since the finite body has an extremity which is distinguishable, even if not
imaginable as existing per se, one must inevitably think of what is in sequence as
being of the same kind, and by thus proceeding forward in the sequence it must be
possible, to that extent, to reach infinity in thought’.

According to Conche, argument (1) can only be applied to macroscopic bodies,
because it is only concerned with physical division (and we know that atoms cannot be
physically divided). It is surely possible to interpret the argument in a physical way: this
would simply be case (1.a) above. However, there might be more to this argument.
Epicurus says that by dividing too many times we would make everything ‘weak’, and
that this would have consequences on our ‘conception’ (perilépsis) of the bodies: he
seems to be concerned with something slightly different than the possibility of physically
tearing something apart until it is completely annihilated. Rather, the issue seems linked
to the peculiar epistemology developed by Epicurus, according to which concepts are
directly derived from experience.'”' According to Furley, the issue is that ‘when we tried
to get a firm mental grasp (perilépsis) on the atoms, we should find them crumbling away
into nothingness. Every time we thought we had arrived at the irreducible minima, we
should have to admit that even these minima are divisible. And so our search for the

reality of the atoms would be endlessly frustrated’.'®

This epistemic version of the
argument seems out of place next to paradoxes concerning ontological issues, but it
should be underlined that in the context of Epicurean philosophy, the epistemological and

the ontological are not so sharply distinct. Indeed, the ontological analysis is not carried

out through a priori logical reasoning or through definitions, but it originates from, and

19" See Long&Sedley 1987: 94 ff.
192 Fyrley 1967: 13.
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is dependent on, sensible experience: epistemic paradoxes reflect deep ontological
problems.

Arguments (2) and (3) are more straightforward. Provided that we consider (2) as an
independent argument,'® it simply points to the physical impossibility of completing an
infinite task. Argument (3), on the contrary, relies on the (false, but widely shared in
Antiquity) assumption that an infinite sequence sums up to infinity, and so corresponds
to case (1.b) above: a body composed by an infinite number of parts would have an
infinite size.

Argument (4), finally, evidently falls under case (2.b): the problem raised here is that
if a body contains an infinite number of parts, it would be possible to ‘reach infinity in
thought’ (i.e. counting to infinity, presumably) by considering all these parts in
succession. Of note is the way in which the argument is presented, which gives us some
interesting details on how the metabasis is operated, according to Epicurus. Notably, we
learn that:

a) The metabasis starts from one of the extremities of a body and finishes at the
opposite one, passing through all the intermediate parts;

b) The extremity which constitutes the starting point of the metabasis, and is the
model on the basis of which all the other parts are thought, is distinguishable
but not separable from the body: it cannot be thought as existing per se;

c) These parts are arranged in succession, one next to the other.

These points will also feature in the description of the visual minima (which are the
model for the minima in the atom), so that the suggestion seems to be that vision too

should be thought of as a metabasis. For the moment, however, the important thing to

193 1 am following Long and Sedley in presenting this argument as associated to the operation of metabasis.
Some interpreters (for example Furley and Conche), on the contrary, read it as simply stating the
impossibility of conceiving a body composed by an infinite number of parts (hence as part of argument 3).
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note is that Epicurus maintains that this kind of process cannot involve an infinite number

of parts — and hence steps.

§3.2. The Analogy with Visual Minima
Let us continue our analysis of the text. The passage quoted in §3.1 continues with the

analogy between the minima in sensation (notably in vision) and the minima in the atom:

16 1€ éMdIoTOV TO &V TR aicOnoel Sl katavoelv 81t oUTE T010DTOV E6TIV 01OV TO TOG
petafdoelg &gov odTe TAVTN MAVIOC GVOLOLOV, GAL" &YOv UEV TIVOL KOWVOTNTO TAV
petafatdv, SANyv O¢ pepdV 0Ok Exov: GAA’ dtav S TNV THG KOWOTNTOG
TPOGEUQEPELOY 0iNOdUEY dtaAnyechai Tt avToD, TO HEV EMTAdE, TO O EméKeva, TO ooV
NUiv 0€l mpoomintewy. EETg te Bewpolpey Tadta Amod T0D TPATOV KATUPYOUEVOL Kl 0DK
€V T® o0T®, 000E PEPESL PEPDY AMTOUEVA, AL T €V Tf] id10TNTL Tf] EaVT®V TO HeYEdn
KOTOUETPOUVTA, TO TAEI® TAETOV Kol T0 EAATT® EAlotTov. TATY T dvaloyig voulotéov
Kol 10 v T atopw EAdyioTov KeypfoBat:
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KOTNYOPNOOLUEY, HIKPOV TL UOVOV poKpav EKPolovtes. Tt T T0 EAdyloTa Kal dpepi
nmépata Ol vopilely T®V unk®v 10 Katapétpnua €& avut®dv mpdtov toig peiloot kal
€éldtTtootl mopackevalovta Tf S Adyov Bewpig €ml T@V dopdToV. 1| YOp KOWOTNG 1
VILAPYOVGO AVTOIC TPOG TO AUETAPOTA TKOVT| TO LEYPL TOVTOL CLUVTEAECAL, GUUPOPNCLY OE

gk ToVTOV Kivnow &xdviov oy oldv T& yivecOa.

As for the minimum in sensation, we must grasp that it is neither of the same kind as that
which admits of traversal, nor entirely unlike it; but that while having a certain
resemblance to traversable things it has no distinction of parts. Whenever because of the
closeness of the resemblance we think we are going to make a distinction in it — one part
on this side, the other on that — it must be the same magnitude that confronts us. We view
these minima in sequence, starting from the first, neither all in the same place nor
touching parts with parts, but merely in their own peculiar way providing the measure of
magnitudes — more for a larger magnitude, fewer for a smaller one.

This analogy, we must consider, is followed also by the minimum in the atom: in its
smallness, obviously, it differs from the one viewed through sensation, but it follows the

same analogy. For even the claim that the atom has size is one which we made in
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accordance with the analogy of things before our eyes, merely projecting something small
onto a large scale. We must also think of the minimum uncompounded limits as providing
out of themselves in the first instance the measure of lengths for both greater and smaller
magnitudes, using our reason to view that which is invisible. For the resemblance which
they bear to changeable things is sufficient to establish this much; but a process of
composition out of minima with their own movement is an impossibility.

Ep. Hdt. 58-59

The first thing to make clear is that the analogy links four terms, so that it is structured

as a proportion:

visible bodies : minima in sensation = atoms : minima in the atom

Being a proportion and not a simple analogy, it can give us much more information:
it can indeed be read in many different ways, focusing on the one or the other of the
connections that are made between the four terms. In particular, Epicurus exploits the
following connections to elucidate the nature of the minimae partes:

- Visible body ~ atom

- Visible body ~ minimum in sensation

- Minimum in sensation ~ minimum in the atom

Obviously, this latter analogy is the most important one: the relation between the
visible body and the visual minima provides the model to understand the relation between
the atom and the minimae partes. Before tackling it, however, a brief word on the ‘=",
that is, on what grants that we can use one case to understand the other. Epicurus points
out that we can use the visible bodies as models for understanding the atom, because we
can ‘project the atom onto a large scale’, magnify it, so that we can ‘see it with the mind’.
This is the way in which all knowledge of atoms is gained: even the attribution of size

relies on this analogy with visual experience. This way of gaining knowledge of the atom
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is reliable: first, because perceptual experience, and analogy with perceptual experience,
is a (if not the most) valid source of knowledge in the Epicurean system;'®* second,
because the magnification compensates the only difference between the atom and the
visible body, which is the smallness of the atom.'®

It is now time to discuss the elements of the analogy. First, it is clear that ‘that which
admits of traversal’, which could a priori refer to any kind of bodies, both the
macroscopic, compound ones and the atoms, is supposed to refer to visible, macroscopic
bodies. Indeed, this particular body is immediately put into relation with the minimum in
sensation, showing that it must be a sensible, macroscopic body. In what follows,
moreover, Epicurus develops the analogy with the ‘things before our eyes’, and focusing
on vision as the exemplar case of sensible perception. His analysis of vision respects the
features of metabasis that I have briefly spelled out at the end of §3.1: we see the minima
in succession, starting from the first.

This raises a question that has puzzled the commentators: do we really see the visual
minima, when we look at a visible object? Purinton strongly suggests that this is the case,
and that Epicurus takes vision to be quantized: according to this reading, we see the world
in pixels. He pushes this claim to its extreme, asserting that we are even able to count the
visual minima in our visual field.'®® This interpretation, however, is highly implausible:
Purinton’s extreme claim is blatantly falsified by the experience. Rather, I believe that we

should take the visual minima as effectively visible only in very special cases: for

1% See Long&Sedley 1987: 94 ff.

195 Pyrinton 1994 takes this analogy as the core of his interpretation, and claims that it would be arbitrary
to put a limit to the ability of the mind to magnify the atom: he thinks that perception is always quantised,
so that at every level of magnification there will be minimal parts, but that it is always possible to magnify
further and find ulterior parts at the next level of magnification. The interpretation that I will lay down in
§3.3 avoids this objection, as it turns out that it is impossible to find more than a given number of parts not
because we cannot magnify the atom any further, but because there are no more parts.

1% purinton suggests a thought experiment, and he asks the reader to imagine to be sitting in a room, looking
out on the things within their field of vision: ‘In the room in which you sit, there are, let us say, two candles
on the table in front of you, each occupying a finite portion of your field of vision. You traverse with your
eyes the width of the candles and determine that each has 100 visibly minimal parts’ (Purinton 1994: 133,
my emphasis).
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example, when a body appears or disappears at the horizon, we can isolate the minimal
visible magnitude. Or again, we can take the minima to be visible at the border of visible
bodies: focusing very carefully on the edge of the body, we could see the minimal
distinguishable parts. A nice example of this case would be the edge of a needle.'”’” As
we will see shortly, Epicurus connects strictly the notions of minima and of limits: thus,
this way of visualising the minima as borders is probably the better one.

Saying that we cannot see all the individual minima in visible bodies does not mean
that visible bodies are not constituted by visible minima. Epicurus makes it very clear that
all sensibilia must be integral multiples of the visible minimum: Vlastos points out that
this thesis is not advanced on empirical grounds, but deduced from the empirical premise
that things must have a minimum size, if they are to be sensed at all.'®®

The second important highlight of this passage is that we are given more details
regarding the arrangement of the minima in the whole. Epicurus confirms that they are
ordered in succession, but ‘in their own special way’: the lexicon of this paragraph is
exactly the same that Aristotle defines in Ph. V.3, where he also claims that indivisible
entities cannot be in contact without overlapping completely. As I will show shortly, this
is probably one of the reasons that lead Epicurus to posit the existence of parts in the
indivisible atom in the first place. Here, however, he is taking a very definite stance on
the issue, and claiming that the same problem does not arise with regards to the minima.
Why? I believe the thought is that the minima do not exist independently of the body to
which they belong. This means that they are not independently existing elements which

must be arranged in a given order: rather, they already are in the whole, so that the

"7 See also Verde 2013: 58.

1% Vlastos 1965: 143-144. He also points out that the inference is invalid, but is based on a plausible
assumption: that if A +d, or A —d, is perceived as different from A, then d must be perceptible all by itself.
Vlastos also underlines that in De Sensu, 446A, 10-15, Aristotle manages to refute this assumption only by
invoking the special concept of potentiality that Epicurus rejects.
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problem of overlapping does not even arise. In §3.3, I will discuss how a coherent
interpretation can come from this vague intuition.
The third point, which goes in the same direction as the one just presented, is that the

minima are said to be limits (or: the limits are said to be minima),'”’

and to provide the

measure of magnitudes. This observation is very puzzling, but I think that three lessons

can be taken from it:

1. The limit of the n-dimensional whole (be it a macroscopic body or an atom), which is
the starting point of the metabasis, cannot have dimension »-1, as Aristotle maintains:
it must be a minimum of positive size. This is because it constitutes the model for all
the parts involved in the metabasis, and because it provides the measure of the
magnitude: this means that the magnitude is an integral multiple of it.""°

2. As the minima provide a unit of measure for the atom, they block the paradox ‘of the
big and the small’ (case 1.b above): Epicurus underlines that there are more minima
in bigger bodies, and less in smaller ones.

3. The limit is a very peculiar part, as it is not a constituent of the whole, nor can it be
separated from it. Nonetheless, it can be identified and considered in its own right. As
Verde underlines,'"" in claiming that minima are ‘limits’ (rather than ‘parts’),
Epicurus signals that they are very special kinds of parts: they cannot be imagined as
existing independently of the body to which they belong, and so cannot be separated
from it. This is important, because it allows Epicurus to break the symmetry between
composition and division: the minima are parts that can be identified in the atom, but

out of which the atom cannot be composed.''? This feature is also stressed by

191t is debated whether ‘perata’ should be taken as predicative or as attributive (see Verde 2013: 69 ff. for
a discussion): the one or the other reading might shift slightly the focus of the analysis, but I think that the
considerations that I am going to present should be compatible with both versions.

"% See also Vlastos 1965.

" Verde 2013.

"2 Notice that, by using the notion of limit in this way, Epicurus is exploiting a tension internal to Aristotle’s
discussion of limits. Indeed, Aristotle’s claim that indivisibles cannot be in contact relies on the assumption
that limits are parts of the body. However, he also claims elsewhere that limits are not properly parts of
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Lucretius, who claims that the minimum ‘never was or could be separated by itself,
since its very existence is as a part of something else’.'"

The analysis of Ep. Hdt. 56-59 shows clearly that to understand Epicurus’ theory of
minima, it is essential to clarify the notions of division and of part that he is using. I will

now try to give an original interpretation of these notions, by taking into account all the

elements that I have brought to light.

§3.3. Divisions and Parts
The analysis of the four arguments against the possibility that a limited body contains an
infinite number of parts shows that they are directed against both physical and theoretical
divisibility. David Furley offers an interpretation which has now become mainstream:
Epicurus, being worried by both kinds of divisibility (as the one would endanger the
physical constitution of the world, and the other its rationality), postulates a limit to both.
Thus, he develops a very peculiar kind of atomism, which is articulated on two levels:
atoms constitute the lower limit to physical divisibility, but they are still theoretically
divisible. The lower limit to theoretical divisibility, on the contrary, is constituted by the
minima in the atom.

At the core of the interpretation is the distinction between the two levels, which

Furley presents as a distinction between the two different kinds of division:

We have to distinguish two kinds of division. I call the first physical division: that is, the
division of something in such a way that formerly contiguous parts are separated from
each other by a spatial interval. This is opposed to theoretical division: an object is

theoretically divisible if parts can be distinguished within it by the mind, even if the parts

bodies, as they are not separable from them, and they do not augment nor diminish the size of the body —
they have one dimension less than the body. Epicurus is here exploiting the tension in Aristotle’s treatment,
by selecting some specific functions of limits which can fit his own needs.

"3 Lucretius 1.599 ff.
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can never be separated from each other by a spatial interval. [...] The minimae partes of
atoms in Epicurean theory ere theoretically indivisible portions of matter; that is to say,
they were such that no parts could be distinguished within them by the mind.

Furley 1967: 4

As I briefly mentioned at the beginning of the chapter, this theory has always been
considered suspect. This should not come as a surprise: the idea of a spatially extended
interval which is nonetheless not theoretically divisible''* in parts blatantly contradicts
one of the basic assumptions of Euclidean geometry, that it is always possible to
individuate a point between any two given points.'”> Moreover, it seems completely
arbitrary to impose a lower limit to the capacity of the mind to identify parts on a spatially
extended interval, once we allow for the possibility of identifying parts in an atom by
‘magnifying’ it.''®

To justify this imposition, it would be necessary to invoke some a priori, theoretical
principle. The only science able to provide an adequate principle, however, seems to be
geometry.''” Euclidean geometry cannot do the job, obviously: this view can hence be
held only if one is ready to accept that Epicurus rejects Euclidean geometry and
substitutes it with a finitist, discretist one. It is indeed possible that an alternative
geometry is developed in the Garden.''® This hypothetical alternative geometry, however,
is at most attributable to some of his followers, but surely not to Epicurus himself: there

is no trace of geometrical considerations in the Letter, and Epicurus is well known for his

'"* Throughout this chapter, ‘theoretically (in)divisible’ will be consistently used to say that something is

not divisible in theoretical parts, not to say that in theory it could be divisible but there are physical
limitations to the actualization of this possibility. I will discuss what theoretical parts are shortly.

'3 Buclidean geometry is built upon the assumption of continuity, even if this is never made explicit in the
Elements. This is already noticed by Leibniz, and axioms of continuity are added by Hilbert in his new
axiomatization of Euclidean geometry.

' This criticism is expressed by Purinton 1989. See footnote 105 above.

"7 According to Vlastos 1965, a geometrical, a priori reason would be the only possible justification for
positing a lower limit to theoretical divisibility.

"8 Unfortunately, discussing this issue goes well beyond the scope of this work. For further details,
however, see Mau 1973; Sedley 1976; Miiller 1982; White 1989; White 1992: 230-51; Bénatouil 2010;
Verde 2013: 249-308.
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hatred of geometry.'" Since he probably studied with Xenocrates, who proposes a theory
of indivisible lines, this hatred should not be taken as directed exclusively at Euclidean
geometry because it is continuous, but at geometry in general, as a discipline.

This implies that the physical theory of the minima cannot be dependent on this
hypothetical alternative geometry: on the contrary, the need to emend the principles of
geometry might be caused by this revolutionary physical theory. It remains to be
explained, however, how the imposition of a lower limit to theoretical divisibility can be
justified, if not by appealing to geometry.'*’

The difficulty of this task raises the doubt that Furley’s focus on the distinction
between physical and theoretical division is misleading — or at least insufficient: it seems
that to properly understand the doctrine of the minimae partes we should concentrate not
only on what kind of division is involved, but also on the notion of a part. It is impossible
to discuss this issue by reasoning in an abstract way, though: it is necessary to consider
the arguments in their dialectical context, and understand why Epicurus decides to modify
Democritus’ ‘one-tier’ atomism by introducing the idea of parts in the atom, despite the
physical indivisibility of the atom itself.

Epicurus does not offer any explanation, but a few reasons can be adduced for this
modification. The first thing that usually comes to the mind of the modern reader is that
Epicurus understands that atoms cannot have shape, magnitude and dimensions without
having theoretically distinguishable parts: because of this, he would distinguish between

physical and theoretical divisibility, denying the former but allowing the latter.

"9 Cicero, Academica, 11, 1.

120 These questions are famously put forward by Vlastos 1965 against the idea that minima are theoretically
indivisible. Furley 1967: 4-5 acknowledges that speaking of ‘geometrical’ or ‘mathematical divisibility’ is
ambiguous: ‘since mathematics is one kind of theory, these units can certainly be described as
mathematically indivisible. But in another sense a mathematical atomist would be one who denied the
principle of infinite divisibility altogether, for every extended magnitude, that is, one who substituted the
principle of infinite divisibility in his geometry’. I take this statement as showing an awareness that
geometry is just one of the theories which can forbid theoretical divisibility, but Furley fails to specify what
other theories could have the same effect, and how theoretical divisibility could be ruled out, if not on the
basis of geometrical principles.
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This ‘geometrical’ reason, however, is not adequate. In fact, if this were the reason
why Epicurus allows for the theoretical divisibility of the atom, it would be impossible to
justify why some of these parts are theoretically indivisible even if they have a shape and
a size — and it is quite natural to suppose that minima do have shape and size, as they have

. . 121
positive magnitude.

It could even be said that it is the implicit adoption of such a
geometrical frame of mind which makes the idea of imposing a lower limit to theoretical
divisibility seem so implausible: as soon as the possession of properties such as shape and
size is presented as implying theoretical divisibility, the idea of a minimal part which is
extended but not theoretically divisible becomes paradoxical.

Let us resist this geometrical intuition, and focus on the physical and dialectical
reasons for the introduction of parts in the atom. Simplicius suggests that the introduction
of parts in the atom is a reaction to Aristotle’s criticisms of the Early Atomists,'** and I
think that, in light of his suggestion, we can identify three main reasons why parts are
introduced:

1) Atoms have different shapes and sizes: to account for differences in shapes and sizes,
it is not just possible, but inevitable to identify a part in the atom.'>

2) Aristotle says that what is indivisible cannot move, because things are in motion only
when they are partly in a state and partly in a different state. Consequently, if
something has no parts, it cannot be in motion. Indeed, it cannot be moving while it

is at its initial position, because it has not started the motion yet, and it cannot be

moving while it is at the final position, because at that point it has moved, and it is

121 Since Epicurus never suggests that they do not have shape or size, I believe that we should at least try

to give an interpretation of the theory which does not need to suppose that minima lack shapes.

122 Simplicius, in Phys. 925.13.

123 See also Furley 1967; Long&Sedley 1987. Notice that this point is different from the geometrical reason
just rejected. While from a geometrical point of view the possibility of theoretical division is simply
dependent on the possession of shape and size, here the theoretical division is necessary to account for
differences in shape and size, so that it becomes necessary only when at least two items are taken into
account.
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impossible that something is moving and has moved at the same time.'** However,

Epicurus needs to make sure that atoms can move.'>
3) Aristotle says that what is indivisible cannot be in contact without complete

superposition: not having parts, it cannot be in contact part-to-part, but only whole-

to-whole. However, for Epicurus it is necessary that atoms can touch without

coinciding, as the collision between atoms has a very important role in Epicurean

physics.'*®

I believe that once we understand that these are the three main reasons for introducing
the theoretical divisibility of the atom, we also gain important information about what
kind of division, and what kind of parts, Epicurus is talking about. Indeed, this brief
preliminary analysis shows that what is at stake is not the purely geometrical principle
according to which it is possible to find a point between any two given points. What really
matters is that Epicurean physics does identify some parts in the atom, because there are
functions and roles that these parts must play which cannot be played by the whole atom.
This means that we are not just talking about the hypothetical possibility of individuating
a part, but of the existence of physical processes and states which do identify a part in the
atom.

Let us have a closer look at how this intuition is in play in the three cases I have

identified:

124 See Furley 1967.

123 As we will see shortly, this problem is not solved by the introduction of minimal parts in the atoms: the
same difficulty appears relative to the minima, and can only be solved by supposing a quantized model of
motion. It is hence dubious whether this is really one of the reasons which led Epicurus to introduce the
idea of parts in the atom in the first place. Long and Sedley believe that it is, and that he comes to realise
that this solution is not strong enough only later in life: at this point, he introduces the theory of quantized
motion, which is not present in the Letter. As we will see in Chapter 4, it is difficult to determine when the
quantized motion is introduced, and some commentators claim that it is already present in the Letfer. For
our purposes, it is not necessary to take a definite stance on the issue: even if the reader rejects reason 2,
my argument should work anyway, on the basis of reasons 1 and 3.

1 Konstan 1979.
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1) the difference in shape and size between two atoms forces us to ‘see’ the parts

which correspond to the difference:

A) B)

In this case, for example, the ‘missing part’ in B forces us to see that the
corresponding part in A is theoretically divisible from the main body of A.

2) When things move, they are partly in a state and partly in another state: being in
two different states, the two parts are differentiated.

3) When an atom touches another atom at just one part, this part has a specific
function that cannot be fulfilled by the atom as a whole (if it did, the two atoms
would coincide — which is impossible).

The insight is that what is really at stake is not the abstract capacity to pick out a point
between any two given points, but the existence of physical states and processes which
involve an internal differentiation of the atom, and hence require the identification of
parts in it.

This means that the distinction between physical division and theoretical division
traced by Furley is not fine-grained enough. The inadequacy of this distinction is flagged
also by Stephen Makin,'?’ who points out that every time someone wishes to speak about
‘indivisibility’, she should specify at least two variables: (i) what counts as a part; (ii)

what kind of modality is in play. The problem with Furley’s distinction is that the two

127 Makin 1989. Makin contests the efficacy of this distinction to understand Democritus’ conception of the
indivisibility of the atom, but I think that his criticism can be easily applied also to the debate on Epicurus’
minima.
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parameters are confused and collapsed, so that the notion of ‘theoretical (in)divisibility’
is not completely spelled out. Let us try to clarify it.

Furley presents the distinction between theoretical and physical division as relative
to the kind of division in question. However, this distinction can be better understood if
we separate two factors. The first one is the outcome of the division: what kind of parts
are produced? A physical division results in physically separated parts (which we can
call ‘physical parts’), while a theoretical division results in parts which are not physically
separated from the whole, and that we can call ‘theoretical parts’, i.e. parts which are not

separated the one from one another by a gap:

Notice that in both cases, what counts as a part is a physical, three-dimensionally
extended, solid bulk, which is strictly smaller than the whole. Notably, a ‘theoretical part’
in the atom is not some kind of mathematical or abstract object — it simply is a part which
can be marked out and identified but cannot be separated from the whole.

The second factor is the way in which the division is carried out: a physical division
can be operated through a variety of physical means (with scissors, a saw, a knife, bare
hands...). But what about a theoretical division? What does it consist in? I believe that
there are at least two very different ways in which a theoretical part can be individuated.
On the one hand, one can create a part in a previously undifferentiated and homogeneous
extension. This is the kind of operation that is at stake when the ‘geometrical reasoning’
that I have discussed above leads to the claim that it is always possible to freely mark out

a point between any two given points, thus individuating a part.
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On the other hand, one could think that theoretical division simply consists in
recognising and marking out parts which correspond to internal differentiations of the
whole. This kind of process seems to fit the three cases that I have discussed above: in all
of them, the division into parts maps onto differentiations that are somehow naturally
specified by physical factors.

What kind of parts does this division mark out? Very special parts, which, as we have
seen in §3.2, share many of the features of limits. I suggest calling them ‘functional parts’:
they are the elements and parts of a whole which fulfil a function or a role which is
specific to them, and cannot be fulfilled by the whole. They are very special parts, not
only because they cannot be separated from the whole, but also because they are in a
certain sense dependent on the environment: while an atom on its own might not have
any functional part, as soon as it interacts with other atoms and bodies it will become
possible to mark out functional parts in it.

In Chapter 4, I will show how this interpretation fits the bigger picture of Epicurean
physics and kinematics, and outline the consequences of this theory for the structure of
void. Before doing that, however, | want to point out that this interpretation makes the
modality involved in the idea of theoretical divisibility not logical, geometrical or
metaphysical, but physical. As such, it is absolutely legitimate to suppose that there is a
lower limit to the theoretical divisibility: it is impossible to mark out more than a finite
number of parts, because the division consists in mapping the internal differentiations
required and enforced by physical processes. As the number of these differentiations
happen to be finite, the division must terminate.

The strategy that I am following (i.e. taking the theory of minima to be a physical

law, rather than a geometrical one) is similar to Vlastos’,'*® but I wish to point to two

128 Vlastos 1965.
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main differences. The first one, which is the most important, is related to the idea of part
of an atom. Vlastos believes that Epicurus is using the technical, geometrical sense of
‘part’ which appears in Euclid: something is a part of a body Z iff Z is an integral multiple
of it. As it happens, I accept Vlastos’ point that the minima provide a common unit of
measure for all atoms, but I think that we should not take this geometrical sense of part
as the primary one. This leads to the second point: Vlastos thinks that the physical law he
is spelling out (i.e. that there is a minimal atomic length in nature, and all atoms are
multiples of it) has no influence on the possibility of individuating theoretical parts with
the mind, and in general that theoretical divisibility has no physical meaning nor
consequence. On the contrary, I believe that it does: the originality of Epicurus’ theory
consists precisely in claiming that the process of individuating parts with the mind does
in fact have a physical basis, and that the minimae partes are indeed very specific,

individual, physical bits of matter.
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Chapter 4. Discontinuous Motion and the Structure of Void

The analysis of the nature and structure of the atoms that I have been conducting can be

summarised in the following four points:

(1) Atoms are constitutionally primitive;

(i1))  They are the constitutive elements of all compound bodies;

(i11)  They do not undergo any kind of change or alteration, apart from changes in their
location;

(iv)  They contain parts, but they are not constituted by these parts. I have called them
‘functional parts’, as they are only identifiable because they fulfil a specific
role or function which cannot be fulfilled by the atom as a whole, but requires
some internal functional differentiation. They cannot be separated from the atom,
and there is only a finite number of them in every atom.

Hence, the fact that an atom cannot be divided ad infinitum does not have to do with
a logical or geometrical modality, but with the laws of physics: it is impossible to find
more than a finite number of functional parts in the atom, because only a finite number
of functional differentiations are required by the physical laws. When considering the
atom, the mind cannot create functional parts; it can only individuate them.

In this chapter, I will explore the consequences of the theory of minima, thus
interpreted, for the structure of void. The questions that I will be concerned with are: is
void structured in a quantized way? Does the theory of finite divisibility also apply to
void, and if so, how? Are there minima in void?

In the context of my interpretation of the theory, these questions become non-trivial.
Had we concluded that the minima constitute the lower limit to geometrical divisibility,
they would have obviously been present in the void too: from a purely geometrical point

of view, dividing a material or an empty extension makes no difference. As the existence
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of the minima is dependent on physical, rather than geometrical or otherwise a priori
laws, however, the question must be tackled by checking first whether there are physical
laws which require functional differentiations in the void, and second whether the number
of such differentiations is finite.

On the face of it, there is nothing in the Letter to Herodotus which suggests that void
should be internally differentiated. On the contrary, in Chapter 2, I have suggested that
the void is a unitary, connected, intangible entity which lacks every positive
characterization. Simplicius and Themistius, however, attribute to Epicurus the
introduction of quantized motion, as well as space- and time-atoms. What should we do
of their testimonia? In this chapter, I will suggest that, though probably introduced at a
later point, the theory of quantized motion is a direct consequence, and a natural
development of the physical theses expressed in the Letter. This is why it is important to
take this theory into account: even accepting the hypothesis of an evolution in the physical
theses held by Epicurus (and by his successors), I believe that, when possible, an
interpretation that provides a coherent story of the development of the theory as a
progressive sophistication and radicalisation of some theses should be preferred over a
discontinuist interpretation, which posits the rejection and radical modification of some
points.

For this reason, the first aim of this chapter is to prove that the theory of quantized
motion is not in conflict with the Letter, but the natural development of it, as it represents
the extreme consequence of the premises laid down in that early work. To do this, I first
analyse the physical meaning of the minima in the atom (§4.1), and show how a
generalization of arguments that we find in the Letter might lead to the introduction of a
quantized theory of motion (§4.2). I then show that this theory, even if absent from the

Letter, is compatible with the theses on atomic motion there stated (§4.3).
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Having shown this, I discuss how quantized motion impacts on the structure of void
(§4.4). The results that I obtain can be projected back on the Letter, on the assumption
that the introduction of quantized motion does not amount to a radical modification of the

other notions and theses stated in this early work.

§4.1. The Physical Meaning of Minima

To understand why the theory of minima in the atom might naturally lead to the
assumption of a quantized theory of motion, it is first of all necessary to discuss what the
minima are from a physical point of view, focusing notably on their physical properties.

I have suggested that minima should be understood as the minimal functional parts
of the atom, but this is not very informative without further qualification. All we know at
this point is that:

a) The minima are internally functionally undifferentiated: they act as a whole, and
there is no process which involves only a part of a minimum, rather than the
minimum itself;

b) The minima are not existent (they are not even conceivable) independently of the
atom. The atom is the basic building block of material bodies, and the minima
can only be identified as its functional parts, but they are essentially parts.

Up to now, however, I have not stressed enough another very important aspect: the
minima are physical, solid, full entities — not abstract nor fictional ones. This is because
they are parts of atoms, which are themselves physical, full and solid entities. The fact
that we can only individuate them on the basis of functional differentiations does not

make them less physical.
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Accordingly, the minima have some physical properties: notably, they have shape
and size, and they are arranged in a specific way in the atom.'” As one of the things that
lead us to identify functional parts is the comparison between the size and the shape of
different elements, it must be the case that all the minima have the same shape and size.
This might seem counter-intuitive, but it surely more acceptable than the idea of a spatial
extension that cannot be geometrically divided, or of a three-dimensionally extended
physical entity without a shape."*’

As for the spatial arrangement, we know that there cannot be any empty space
between the minima, as the atom is the basic physical element, and we have already said
that it is absolutely full, solid and tangible."*' I have also already claimed, in §3.2, that
the problem of contact does not arise in relation to the minima: they are ‘neither all in the
same place nor touching parts with parts’, but are arranged in their own peculiar way’.'**

There is however something deeply counter-intuitive about the arrangement of the
minima in the atom. This is linked to the fact that, for the minima to exist, they must not
be further differentiable. Consequently, the minima cannot be positioned in any way that
involves half a minimum, or in general that leads to the identification of further parts in

the atom. As Furley shows,'” this means that not all possible spatial arrangements are

allowed: minima can be disposed as in figure A, but not as in figure B:

|

A) — B)

1]

12 1t does not seem that minima have weight. Indeed, minima cannot exist independently of the atom, so
that they cannot even move independently of the atom. If we accept (as I think we should) Konstan’s
interpretation of weight as a tendency to exit from a collision in a privileged direction, then it is easy to see
why they cannot have weight: minima have no independent tendency to move at all. See Konstan 1979 and
§2.3 above.

130 A5 suggested by Sorabji 1983 and White 1992.

! Minima are in a certain sense ‘fully-packed’ in the atom: see Bicknell 1990 and Lucretius 1.599 ff,

12 gp. Hdt. 58.

133 Furley 1967. These two diagrams are also by Furley.
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This counter-intuitive consequence, however, is precisely the feature that makes this
interpretation plausible and interesting. Indeed, it helps make sense of some quite bizarre
and apparently unjustified statements that can be found in the Letter. Notably, with
regards to the size of atoms, Epicurus claims plainly that there is only a limited (albeit
very large) number of atomic sizes, as all atoms must be smaller than the threshold of
visible dimensions."** Now, passing from the thesis that all atoms must be smaller than
n, to the statement that there are only a limited number of allowed sizes, is not justified
without further assumptions. If there is no restriction on the possible combinations of the
minima, an infinite number of different shapes and sizes can indeed be possible, even
remaining under a certain size threshold."*’

Moreover, this picture seems to fit Lucretius’ description:

Quod quoniam docui, pergam conectere rem quae
Ex hoc apta fidem ducat, primordia rerum

Finita variare figurarum ratione.

Quod si non ita sit, rursum iam semina quaedam
Esse infinito debebunt corporis auctu.

Namgque in eadem una cuiusvis iam brevitate
Corporis inter se multum variare figurae

Non possunt: face nim minimis e partibus esse
Corpora prima tribus, vel paulo pluribus auge;
nempe ubi eas partis unius corporis omnis,

summa atque ima locans, transmutans dextera laevis,

134 Ep. Hdt. 62. See Chapter 3 above.

133 Vlastos tries to explain how Epicurus might pass from the one statement to the other without attributing
any physical meaning to individual minima (if fact, he takes the theory of minima to be nothing more than
the claim that all atomic sizes are commensurable. The theory is a physical law, but the minima are not
taken to be individually specified physical items, but simply a common unit of measurement). However,
his attempt is not completely successful, as he attributes to Epicurus two very bad arguments. The first one
is simply besides the point: if, as Vlastos maintains, Epicurus is not at all concerned with divisibility
paradoxes, but (i) he is just trying to demonstrate that allowing for an infinity of atomic sizes would
contradict the phenomena, and (ii) he is allowing for the possibility of continuing the division of the
minimae partes ad libidum, it is useless to appeal to the assumption that an infinite sequence sums up to
infinity: this could only demonstrate that there cannot be an infinity of parts of different sizes in the same
atom. But it would still be possible to have an infinity of atoms, all of different sizes. The second argument
is, by admission of Vlastos himself, fallacious. Moreover, both arguments are geometrical in nature, which
seems suspicious given Epicurus’ dislike for geometry.

71



omnimodis expertus eris, quam quisque det ordo
formai speciem totius corporis eius,

quod superset, si forte voles variare figuras,
addendum partis alias erit; inde sequetur,
assimili ratione alias ut postulet ordo,

si tu forte voles etiam variare figuras:

ergo formarum novitatem corporis augmen

subsequitus.

Now that I have explained this, I will proceed to link it with another truth which
depending on it draws its proof from it: that the first-beginnings have a finite number of
differing shapes. If that were not so, it would once more follow that some of the seeds
will necessarily be of infinite size. For within the small measure of one given body the
shapes cannot differ much from one another: suppose, for instance, the first bodies to
consist of three smallest parts, or increase that number by a few more; naturally, when
you take all those parts of one body, and by placing them top or bottom, and transposing
right and left, you have tried in all possible ways what shape of that whole body each
order gives, if after all you wish perhaps to vary the shapes, other parts must be added;
and it will follow that in like manner the arrangement will demand other parts, if you
perhaps wish to vary the shapes even further. Therefore novelty of shapes implies increase
of size.

Lucretius 2.478-496

It should be noticed, however, that though speaking of ‘forbidden arrangements’, or

saying that a certain combination is ‘not allowed’, is practical because easily conceivable

and understandable, it is not the correct way of presenting the issue and might be

misleading. Once again, the confusion is due to the tendency to think of the minima as

building blocks that can be used to constitute the atom. We have already seen that this

tendency should be resisted, as the atom is not composed by the minima, and the minima

have no independent existence. So, it is not the case that some combinations of minima

are forbidden in virtue of some a priori reason. Rather, the point is that minima do exist

precisely because the sizes and shapes of atoms are limited, and atoms are made in such

a way that it is possible to identify only a finite number of functional parts, that are
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arranged as in figure A. If configuration B were found in nature, it would simply mean
that a further level of functional distinctions should be added, and the minima would be
smaller than we thought. Epicurus tells us that this cannot go on forever: after a certain
degree of smallness, only atoms with regular shapes, which can be divided as in A, can

be found.

§4.2. Quantized Motion

If one takes seriously the idea that the minima are physical bits of the atom in which no
further functional distinction can be traced, it becomes easier to see how the theory of
minima could lead someone to posit a quantized theory of motion, time and spatial

magnitude like the one that Simplicius attributes to Epicurus:'*®

611 8¢ 0¥ mavn amibavov Tovtnv Tébeike TNV Evotacty, dniol TO kol BEvToc avTnV Kol
SdtoAvoavtog tovg mepl Emikovpov Spwmg VoteEpOV YevouEvoug oUTm AEyewy TNV Kivnow
yivesOor- €€ dpepdv yap xoi to puéyebog kol TV kivno kol TOv ypdvov eivar Aéyovteg &mi
pev tod 6Aov peyébovg Tod €€ Auepdv cuvesTd®TOC KiveichHal Aéyovot TO Kivovuevov, Koo’
£€KaoTov 08 T®V &v avTd Auep®dv oV Kivelohat, aALL kekwvijcBal, did 10 €l Tebein kol &mi

ToUTOV Kivelohal 10 €nl ToD GAov Kivoduevov dlatpeTa avtd E5es0at.

That this obstacle which he [Aristotle] has formulated is itself not entirely beyond belief is
shown by the fact that despite his having formulated it and produced his solution, the
Epicureans, who came along later, said that this is precisely how motion does occur. For they
say that motion, magnitude and time have partless constituents and that over the whole
magnitude composed of partless constituents the moving object moves, but at each of the
partless magnitudes contained in it it does not move but zas moved; for if it were laid down
that the object moving over the whole magnitude moves over these too, they would turn out
to be divisible.

Simplicius, in Phys. 934, 23-30 (Long&Sedley’s transl.)

13¢ Themistius testimony, which is contained in a comment to the same passage of Aristotle’s Physics, is
very similar. I omit the quotation for reasons of space, but it can be found at Usener 278.
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gl yap pn fv ndv puéyebog doupetdv, ovy olov e Nv 1O Ppaditepov del év 16 Tom ypovem
Elottov KiveicOal 10D BdtTovog. TO yap dropov Kol TO ApepEg €v T@ oTd Ypove Kol TO
OdtTov d1épyeTan Kol 1O PpadvTepov: &l yap €v mAgiovl, &v 1@ o EAATTOV TL TOD AUEPODG
dtehevoertat. 510 kai toig mepi Emikovpov dpéoket icotaydc mavtao did Tdv apepdv KiveioOat,

tvo, pr T Topo DTV Slopodpeva UNKTL ETOUO. 7).

For unless every magnitude were divisible, it would not be possible for the slower always to
move less distance than the faster in equal time; for that which is atomic, and that which is
partless, are traversed by the faster in the same time as they are by the slower. For if the
slower takes a longer time, in the equal time it is going to traverse a distance smaller than the
partless. That is why Epicurus’ school holds that all things move at the same speed through
the partless places, lest their atoms be divided and thus no longer atoms.

Simplicius, in Phys. 938, 17-22 (Long&Sedley’s transl.)

There is an ongoing debate as to whether this theory is already present in the Letter,"’
or if it is introduced later, either by Epicurus himself or by some of his followers."*® T will
not enter in this debate, as my argument does not depend on it. In fact, if quantized motion
is theorized in the Letter, then the analysis of its consequence for the structure of space is
surely relevant and should be considered. But even if it is not present, I am now going to
show that the introduction of it is a natural expansion of the theses stated there — and
looking at the direct consequences of the theses explicitly stated in the Letter is also an
important part of the analysis.

So, how is the ‘staccato theory’ of motion related to the minima in the atom? Taking
seriously the physical nature of the minima is paramount to understanding it. Indeed, if
one does not pay due attention to the physical reality of minima, one could think that for

each possible function or physical process, only a limited number of functional parts can

137 As Konstan maintains. Notably, one could think that paragraph 62 mentions time-atoms, even if this
theory is drastically opposed by Cajoulle-Zaslawski 1980. I will not tackle this issue, because the theory of
time goes well beyond the scope of this work.

138 As claimed by Sedley, Furley, Bicknell.
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be identified in the atom. This could leave open the possibility that different functions
identify different functional parts which do not coincide, so that, even if each function
only identifies a limited number of functional parts, taken all together they might sum up
to infinity. For the minima to be real physical entities, however, it must be the case that,
given all the functions and physical processes, and considering them all together, a
limited number of parts is identified.

As we have to consider all physical processes, we should apply the same kind of
reasoning which led us to see that configuration A above was acceptable while B was not,
not only to the arrangement of minima in the atom, but also to the relative positions of
the atoms themselves. Indeed, it must not be the case that the atoms are positioned in such
a way that the one ‘cuts’ the minima of the other. It immediately follows that some
configurations are not acceptable, and that atoms cannot be found in this arrangement.
Applied to atoms in motion, this analysis leads to claim that atoms must pass from the
legitimate configuration (A) to the next legitimate one (B), without passing by the
forbidden configuration (C):

(A —

(B) ©

v
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The idea that atoms pass from one position to the other by ‘jumps’ or ‘jerks’, without
occupying the intermediate states, is incredibly counter-intuitive. However, it does figure
between the options that are considered in the ancient debate on the structure of motion,
and is often discussed — albeit sometimes only invoked for dialectical and polemical
reasons. Locating Epicurus’ theory in the broader context of the debate on the structure
of physical magnitudes is helpful to see the connections between his various physical
theses, and to understand the implications of the quantized theory of motion. In particular,
I believe that this theory should be read bearing in mind Aristotle’s influence. Therefore,
I will now discuss briefly the two most influential Aristotelian theses: the continuity of
motion, and the Isomorphism Thesis.'*

The Isomorphism Thesis, whose main formulation can be found at Physics VI.1,
231b18-20,'*" states that the three main physical magnitudes — spatial magnitude
(megethos),"*" time, and motion — all share the same structure: either the three are discrete,
or they are all continuous. This network of dependencies is widely accepted throughout
Antiquity and Hellenistic period,'** and constitutes the theoretical frame of the debate: it
can be used to argue for one outcome or for the other, but it is widely held that the
structure of one physical magnitude will end up influencing the structure of the others.
Let us briefly see why.

Aristotle’s proof (which covers the first two chapters of Physics VI) can be divided
into two statements: first, he claims that if the trajectory is composed by indivisibles, then

also the motion over it will be composed by indivisibles.'*’ The idea here is that if motion

139 S0 called by Miller 1982.

140 10D &' adtod Adyov péyeboc kai ypdvov kai kivnow &€ adtapétav cuykeicbot, kol Stonpeiodat eic
adwaipeta, | unOév.

'“I The translation of ‘megethos’ is rather problematic, as it is not completely clear which of the spatial
magnitudes it refers to. I will translate it as ‘distance’ or ‘trajectory’: the idea is that the path followed by
the moving object must share the same structure than the motion itself.

42 And later: one could argue that it has been definitely rejected only with Quantum Mechanics.

'3 Arist. Ph. VI.1, 231b21 ff: &l yap 10 péyedog &€ adrapétov cbykettat, koi 1 kivnoig § tovtov &€ loov
KIVoe®mV E6TOL AOLOPETOV.
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were divisible, it would be possible to stop the mobile half-way through the distance —
which is impossible, if the latter is indivisible.

The second leg of the argument takes as premise the continuity of motion, and proves
that, on this assumption, the continuity of time and of megethos are interdependent. The
demonstration makes use of some wide-spread intuitions about velocity: namely, the idea
that if a mobile A is faster than a mobile B, then (i) it moves over the same distance as B
in a shorter time, and (i1) in the time that B needs to move over a given distance, A moves
over a longer one. Aristotle also assumes that it is always possible to move faster (or
slower) than a given mobile. Given these premises, it is clear that the divisibility of
motion leads to the divisibility of time: if A is faster than B, and B moves over the distance
FG in time XY, then A will cover the same distance in a shorter time, for example XZ.
Dividing time in this way causes a division also in the distance: in time XZ, in fact, B has
moved across a shorter distance than FG — let us say FE.

Notice that the kind of division invoked across this demonstration is one that Epicurus
would accept (if I am right in my reconstruction): we can say that the comparison between
different motions, distances and times implies the functional distinguishability of parts in
them. It is not a physical division in the sense that the magnitude is not broken into two,
but it is a physical process which determines and prompts the theoretical division operated
by the mind: the resulting parts qualify as functional parts.

Notice also that, in Aristotle’s system, the central aspect — the one result on which all
the others depend — is the continuity of motion. This is not simply assumed, but the
argument that Aristotle gives is quite peculiar, and shows that he takes infinite divisibility

144

to be a fundamental feature of motion. ™ The argument rests on the assumption that it is

%4 T am using ‘continuity’ and ‘infinite divisibility’ as if they were synonyms. This is not completely

correct. However, a full analysis of Aristotle’s theory of continuity would be out of place in this work, and
for our purposes the most important feature is that continuity implies infinite divisibility: I hence hope that
the reader will excuse my lack of precision.
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impossible for something to have moved (kekivijoOat) without ever moving (xiveicOon) —
which seems almost a grammatical observation. This is exactly what would happen in the
case of staccato motion: if a mobile X passes instantaneously from position A to position
B, disappearing from the first and appearing in the latter without passing through the
intermediate positions, one can say that X has moved without ever moving. Indeed, it
cannot be moving in A, because the motion is not started yet, and it cannot be moving in
B, because when the mobile is in B the motion is already finished.

Interestingly, Diodorus Cronus challenges Aristotle by attacking this main
assumption, and producing examples in which is it possible to say that something has
happened without ever happening. His examples are usually considered bizarre and
besides the point: how are we supposed to progress in the analysis of the structure of
motion by observing that ‘These men have married’ may be true even if, as they married

29145 Before

at different times, it is never true to say of them that ‘These men are marrying
dismissing this strategy as sophistic, one should notice that it succeeds in pointing out
that the reason why Aristotle assumes that things cannot have moved without ever moving
1s not grammatical, but internal to Aristotle’s theory and definition of motion — and that
it could hence be rejected with it.

In particular, Diodorus uses this argument to refute the actuality of motion: he takes
motion to have always already happened, without ever be actual. This succeeds in getting
rid of Aristotle’s theory of potentiality, in which his theory of motion is deeply embedded.

The relation between Diodorus and Epicurus is difficult to pin down, as the
chronology is unclear: it is uncertain whether Epicurus knows Diodorus’ work. The

striking similarities in their terminological choices seem to suggest some sort of contact,

but this is far from conclusive.'*® If we suppose that Epicurus comes indeed into contact

'3 See Sextus Empiricus, M. X 97-100, and Sedley 2013.
1 See Verde 2013: 210-237 for a discussion.
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with Diodorus’ theses, it is probable that this encounter prompts him to inquire further on
the issue of motion, thus leading him to see that his own premises point to a very similar
picture. Notably, Epicurus might be led by Diodorus to see that a complete rejection of
Aristotle’s theory of potentiality cannot but lead to the complete rejection of his theory
of motion. But the assumption of direct contact between the two is not strictly necessary:

it is equally possible that the two develop a similar position independently of each other.

§4.3. Atomic Motion in the Letter

In the Letter, Epicurus makes two main claims about atomic motion: (i) that atoms move
continuously (sunechos),'*” and (ii) that they all move at the same speed (the doctrine of
isotacheia)."**

Claim (i) might seem to indicate that my attempt to show that a quantized theory of
motion is the natural development of the theses expressed in the Letter is bound to fail.
Luckily, it is commonly held that the term ‘sunechos’ is not here used in the technical,
Aristotelian sense, as opposed to ‘discretely’. Rather, Epicurus is simply claiming that
the atoms move without interruption, all the time.

Besides being very convenient for my purposes, this interpretation seems indeed the
most plausible one. Notice that I am not suggesting that Epicurus does not know that the
term ‘suneches’ is defined in a very technical way by Aristotle: the term is at the centre
of the network of definitions of Physics V.3, and we saw in §3.2 that Epicurus is
conscious of Aristotle’s analysis. Rather, I believe that Epicurus is rejecting, or
consciously ignoring, Aristotle’s characterisation of the term. This is not unusual: it is

commonly noticed that Epicurus shows a certain dislike for others’ technical jargon, and

prefers to stick to the common usage of the terms.

"7 Ep. Hdt. 43.
8 Ep. Hdt. 61.
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In this particular case, moreover, the term in question is one that is used also by
Parmenides,'* so that Epicurus’ choice to avoid Aristotle’s usage could also be taken as
referring back to the Eleatic tradition. If, as I have suggested, he is proposing an atomistic
physical theory at least in part as a response to Eleatic problems, this lexical choice would
be understandable.

To cast away the last doubts of the sceptical reader, I will also add that the adverbial
form ‘sunechos’ is sometimes used by Aristotle himself in a non-technical way (as
opposed to the adjective ‘suneches’, whose use is much more controlled), even in the
passage of Physics V.3 where ‘suneches’ 1s defined. The definition of ‘suneches’, being
the last one of the series, is dependent on all the terms defined previously — notably, it is

dependent on the definition of ‘in between’:

&v éhayiotolg 8’ €oti 10 peTa&y Tpioiv: Eoyatov pev yap | €ott Thg LETAPOARG TO évavTiov,>
| peTa&y 6¢ gig O mEPLke TPOTEPOV APIKveEIGhHal TO petafdailov § €ic O Eoyotov petafailet
KOTO QUGLY oVVEXDC HeTafaAlov. [Ev ... evavTiov.] | ovveydc d€ kiveltor O unbev 1 éti
OAiyloTOV SHAEITOV TOD TPAYHOTOC—UT TOD Xpovov (0VOEV Yap KOAVEL dtodeimovta, Kol

£00VC 8¢ petd TV VmaTnV e0EyEAGOOL THY vedTnV) dALL TOD TPAYIATOS &V O KIVETTOL.

What is between involves three things at least; for the contrary is a last point in change, and
that which a changing thing, changing continuously and naturally, naturally reaches before it
reaches that to which it changes last, is between. A thing is moved continuously (sunechos)
if it leaves no gap or only the smallest possible gap in the material—not in the time (for a gap
in the time does not prevent things moving continuously, while, on the other hand, there is
nothing to prevent the highest note sounding immediately after the lowest) but in the material
in which the motion takes place.

Arist. Ph. V.3, 227a8-226b29 (ROT transl.)

If sunechos had the same meaning as suneches, the definition of the latter would be

circular, because sunechos appears in it, and plays a substantial role. However, this does

149 DK 28 B 8.25: ‘the whole is continuous, for what is clings close to what is’. See also Makin 1989: 135.
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not seem to be the case: Aristotle explicitly claims that something is ‘moving
continuously’ iff it moves without leaving gaps, so in such a way that it cannot be further
refined.”” As long as the motion passes through all the distinguishable states, it could be
said to happen sunechds, even if it is discontinuous.'”’

This is a considerably weaker condition than the ones dictated by the theory of
‘continuous motion’ in Physics VIII: we can hence conclude that Aristotle himself was
ready to use ‘sunechos’ in the same non-technical, weak sense that we find in Epicurus’
text. Obviously, this kind of textual consideration should be taken with care, as it is
improbable that Epicurus had direct access to the text of the Physics as we know it.
However, if a weak, non-technical use of the term ‘sunechos’ is registered in the text, it
is also plausible to suppose that it used in the same way by Peripatetics in Epicurus’ time.

With these terminological provisos, we can safely assume that claim (i) simply
reduces to the claim that atoms are always in motion, they never rest. Notice that a
consequence of this thesis is that atoms do not properly speaking constitute the compound
bodies by aggregation. Indeed, they keep moving, or ‘vibrating’ all the time: the higher
concentration of atoms makes clashes happen more often, and ‘traps’ the atoms in a
limited area, thus constituting the macroscopic body.'*?

Moreover, read in this way, claim (i) becomes a limit case of claim (ii), which says
that all atoms move at the same speed (indeed, if atoms could rest, there would be
variation in speed). The doctrine of isotacheia is quite particular, and its details are not

completely clear.'”® The general idea is that all atoms move at the same speed, in many

1*% See Panza 2015: 719-720.

'>I The value of the example in brackets is debated. Discussing it, however, would lead us astray from the
focus: bringing up this passage, I am not suggesting that Epicurus is conforming to this specific use of the
term. Notably, I do not want to suggest that temporal interruptions are allowed in Epicurus’ system. I am
only using this example to point out that ‘moving continuously’ (cvvey®¢ KiveioOot) is a weak and non-
technical formulation even in Aristotle’s own exposition.

12 See Ep. Hdt. 43-44.

133 Notably, it is unclear how the overall motion of macroscopic bodies is supposed to emerge from the
individual motions of the atoms. For some related problems, see Drabkin 1938.
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different directions, and that the variations in speed that we observe at the level of
macroscopic bodies are just the result of the clashes and changes in direction which
happen at the atomic level.

Even when not coupled with a quantized theory of motion, this theory is highly
counter-intuitive. What leads Epicurus to formulate it? The explanation internal to the
Letter, which only draws on the theoretical resources developed in that work, is related
to the fact that atoms move through void, and void does not resist their passage. This is
one of the reasons why Aristotle denies the existence of void: as the speed of a body in
motion is a function of its weight and of the resistance offered by the medium, the
hypothesis of motion in the void would lead to the implausible conclusion that all bodies
move at the same, infinite speed. Epicurus rejects the idea that the speed of the atoms is
infinite, but takes them to be inconceivably fast — so fast that there is no well-defined ratio
between atomic speed and the velocities of macroscopic bodies that we are able to
perceive.'™*

There is hence no need to posit a quantized theory of motion to make sense of the
theory of isotacheia. 1t is, however, remarkable that this theory can be applied without
any difficulty also to quantized motion. And it is even more remarkable that once one
switches from a continuist to a quantized theory of motion, isotacheia allows one to solve
many problems which would otherwise be insoluble. First, it blocks at least part of
Aristotle’s argument for the divisibility of physical magnitudes: as we saw, the argument
invokes differences in speed to mark distinctions in time and spatial magnitudes — if there

is no difference in speed, the argument cannot be applied.'*” This strongly supports my

13 Sedley 1976: 84. Ep. Hdt 61 says that atoms are ‘as fast as thought’.

'35 Notice also that one of Aristotle’s arguments against the possibility of motion at the instant (the one
presented at Ph. V1.3, 234a24-31) makes substantial use of the assumption that it is always possible to have
variations in speed. Also this argument is blocked by the doctrine of isotacheia. It is not the only argument
that Aristotle presents on this issue, so that blocking it is not conclusive, but it is still interesting to see how
rejecting this particular assumption allows Epicurus to dismiss a huge part of Aristotle’s arguments.
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claim that quantized motion is a natural evolution of the theses expressed in the Letter,

and should be regarded as a direct consequence of these.

§4.4. Quantized Void?

Now that I have argued for the relevance of the theory of quantized motion for our
analysis, let us explore the consequences of this kinematics for the issue which interests
us, the structure of void.

Both Simplicius and Themistius’ festimonia make reference to the Isomorphism
Thesis:'* the quantized structure of motion is shared also by the other two fundamental
physical magnitudes involved, i.e. time and distance. As a result, the theory posits a
physically indivisible atom which moves at a constant rate of one space-atom per time-
atom, disappearing from one position and re-appearing immediately in the following one.

We have evidence that this is the kind of model accepted by Epicurus thanks to Sextus
Empiricus, who presents the Epicureans with a paradox that can only apply to a theory of
quantized motion so conceived, and notably which involves a quantization of the
trajectory of motion."”” The setting of the paradox is very simple. Take two atoms, placed
at a distance of nine spatial minima, and moving at the constant speed of one spatial
minimum per time-atom towards each other. After one time-atom, they will be separated
by seven spatial minima, then five, then three, then one... and then? What happens?
According to Sextus, none of the possible options is viable: none of the atoms can stop
(and anyway it would be implausible to suppose that the one ‘knows’ that it must stop
before colliding with the other), it is impossible that they meet halfway because the spatial
minimum is indivisible, but it is equally impossible that they continue without colliding,

because they are both solid and cannot pass through each other.

1% They come from comments to Aristotle’s Physics VI, so this should not be surprising.
17 M. X 142-147. See also Bicknell 1990.
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Some possible solutions to the paradox have been proposed,'*® but I am here not as
interested in solving it, as in understanding the details of the theory it is addressed to, and
so clarifying what the spatial minima are supposed to be, and how they are related to void.
Does the presence of spatial minima imply that void is composed by indivisible atoms as
well?

First of all, it should be noticed that the physical magnitude involved in the discussion
is not necessarily space itself. Recall that the [somorphism Thesis is first given in the
Aristotelian setting, where no similar notion is present: the Thesis states that the distance
between two given positions, not space as a whole, must be structured in a discrete way.
From here, to the assumption of a quantized theory of space, there is a gap that can be
closed only by positing that (i) space is an entity with independent properties, and that
(i1) all possible trajectories are somehow connected, so that they must all fit in the same
grid.

Commentators tend to overlook the importance of these two additional assumptions,
and take the theory to require the imposition of a unitary spatial grid."”® This is justified
only if one accepts Sedley’s identification of void with space: this identification grants
both assumptions, because void-as-space is a three-dimensional, infinite and unitary
extension existing independently. In so doing though, one is also led to assume that the
direction of dependence goes from the general structure of space, to the structure of the
trajectory of a given motion, to the structure of motion. However, this is not the only
possible account. The only thing that the Thesis requires is that the structure of the three

magnitudes is isomorphic: it does not impose an order of dependence. Though it is

'8 For example by Bicknell 1990; Konstan 2014.

'3 The only exception I am aware of is Purinton, who however links the quantization to perception, not to
the thing: he claims that every measurement and every situation can give rise to a different quantization,
because this is a structural feature of the human way of perceiving the world, not of the world itself. This
is, however, not the kind of discourse that I am doing: I am claiming that the (im)possibility of dividing a
magnitude in parts is dependent on the objective features of physical processes.
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plausible to suggest that the structure of the trajectory is imposed by some intrinsic
property of space, it is equally possible to claim that it is the quantized motion which has
this effect: it might be because motion is quantized that the trajectory ends up being
composed by minimal distances which are traversed ‘in a jump’. Applied to Sextus’ case,
this means that the problem is not that space is structured in such a way that an atom
cannot be found half-way through a spatial minimum, but rather that atoms move in such
a way that they cannot end up there.

If one sticks to the picture that [ have suggested, where the void is not identified with
the totality of space but only with the empty spaces between bodies, the quantization of
the trajectories of moving atoms falls short of imposing a unitary quantized structure to
the whole of space. In fact, it might be the case that between a moving atom and the other
there is an empty space which has a dimension incommensurable with the minima of the
two trajectories.

To sum up, the interpretation that I have developed so far takes the void to be a
completely independent and autonomous entity, which occupies all and only the positions
which are not occupied by atoms. It has no positive features, but is characterised by a lack
of all the defining characteristics of atoms, thus as being completely opposite to them: it
has no borders nor external shape, it is unable to oppose resistance to the atoms, it is
intangible. The only feature of void that is linked to and influenced by the presence of
atoms is the internal shape. Consequently, this is the only feature that is influenced by the
structure of atoms and of their motion. Indeed, void in itself lacks every structure, but its
internal shape changes according to the local motion of atoms: if those move in a

quantized way, the changes in the internal shape of void also happen in a quantized way.
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This means that the internal shape of void is modified by jerks, at the rate of one spatial
minimum per time-atom.'®

This leaves open the possibility that the starting points of two atoms are at a distance
which is incommensurable with the size of the minima, and that there exist stretches or
patches of void which have incommensurable sizes. This conceptual possibility is very
interesting, because it might be used to solve some deep problems in Epicurean physics.
For example, it might explain why incommensurable quantities can be found in the
macroscopic world, even if they are rigorously banned at the atomic level: as atoms do
not coalesce to form compound bodies, it would be possible to suppose that in a
compound there is a patch of void of incommensurable size, which is responsible for the

emergence of incommensurability. Exploring this possibility, however, is matter for

another study.

%0 Notice that atoms are allowed to move only along the three principal axes: up/down, left/right,
backwards/forwards: diagonal motion is not permissible (see Lucretius 2.243-250; Long&Sedley 1987: 50
ff.; White 1992: 250). Again, this can be justified without supposing that space is independently structured:
diagonal motion can be forbidden because it would lead to spatial arrangements that violate the
indivisibility of atomic minima, or even on the basis of isotacheia, because an atom moving diagonally
would be faster than the others. Unfortunately, I cannot tackle this issue with the due attention here, nor
can I discuss the doctrine of the swerve, as it is not the focus of my analysis. For our purposes, it is sufficient
to notice that the internal shape of the void will change accordingly, without needing to suppose that the
void itself is structured.

86



Conclusion

In this work, I have analysed the notion of void as it figures in Epicurus’ Letter to
Herodotus. This hybrid notion tries to conciliate two very different functions, that I have
called the ‘elemental’ and the ‘spatial’ functions: as such, it should not be identified with
the totality of space, but only with the empty intervals between bodies.

In Chapter 1, I have discussed the historical roots of the notion: I have shown that the
elemental function is central in the Early Atomists’ conception of void, while the spatial
function is introduced by Aristotle and presented in terms of receptivity. I have then
suggested that a conciliation of the two functions is possible, provided that the feature of
receptivity is dropped.

Without appealing to receptivity, however, it is difficult to see how void can be
presented as a necessary condition of motion. In Chapter 2, I have addressed this problem,
focusing in particular on the eixis of void, its ability to ‘give way’ to bodies. I have argued
that it can be interpreted as a reconfiguration of the ‘internal shape’ of void, and I have
drawn a comparison with a contemporary metaphysical theory of holes to show that this
can lead to a coherent picture. Then, I have proceeded to show that the void lacks any
intrinsic structure, arguing that the directionality of the universe is not due to a property
of void.

To conclude the analysis of the structure of void, I had to take into account the theory
of the minimae partes in the atom. In Chapter 3, I have offered an original interpretation
of the notions of part and division used by Epicurus. I have claimed that the minima
should be understood as functional parts, i.e. parts which cannot be physically separated
from the atom but fulfil a function or a role that cannot be fulfilled by the atom as a whole.

In Chapter 4, I have analysed the consequences of the theory of the minimae partes

for the structure of void. I have claimed that the theory of quantized motion is a natural
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development of the theory of minima, and should be regarded as a direct consequence of
it. I have also maintained that the quantization of motion implies the quantization of time
and spatial magnitudes: however, this does not mean that void has a quantized structure.
On the contrary, void is completely unqualified and unstructured in itself: the only feature
of void which is affected by the quantization of motion is the rate of change of its internal

shape.
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