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The mathematical anti-atomism of Plato’s cosmology I. - An Introduction to the 
Timaeus 

Salomon Ofman (Lecture at the Università degli di Bologna, June 6th 2017) 
 
 
 
Introduction: the meaning of ‘atom’. 

In ancient Greek ‘atom’ (in Greek ‘ἄτομος’) is what cannot be cut, something indivisible, as 
for example in mathematics the unit (in particular the integer ‘1’). It is the lowest part of 
something which is not infinitely or indefinitely (from the Greek ‘apeiros’ i.e. ‘ἄπειρος’) 
divisible as continuous lines in mathematics. 
In this first lecture, I will present a brief overview of the cosmologies before Plato’s Timaeus, 
and develop the Atomists’ part for two reasons. Firstly there are many similar questions 
considered in both, though the answers are not the same; secondly because in modern view it 
seems the latter is the most scientific cosmology and the former a strange mathematical myth 
elaborated by Plato. I will try to show how wrong is this common ‘doxa’. 

1. A general warning 
 
In the first place, it is essential to understand the meaning of references in time when we are 
dealing with ancient Greek questions. The first direct texts we have are the ones from Plato 
and then from Aristotle, which mean from the 4th century BCE (Before Common Era). It does 
not mean we have the very texts, on papyrus or clay tablets, as we get for Ancient Egyptians 
of Babylonians. These texts are entirely destroyed, in large part through the anti-paganism of 
the 4th century and afterwards. For instance, speaking about Leucippus and Democritus David 
Furley is compelled to admit: 

‘No works of Leucippus or Democritus have survived. They were 
engulfed in the surge of disapproval generated by the great Athenian 
schools. Our knowledge of them depends on quotations in surviving 
authors, criticisms by their rivals, and summaries by the ancient 
historians of philosophy.’ (The Greek cosmologists, vol. 1, p. 115).  

So we have absolutely nothing from this period, except some pieces of papyrus of late 
Antiquity, found by complete chance, is some bizarre places as garbage dump. 
So when we say, we have Plato’s (or Aristotle’s) texts, they are copies of the ones of these 
authors. The biggest problem is these copies date at best more than 1000 years after the death 
of their authors. Thus there are many editors who make the change they deem essential, either 
so that they will be better understood by the readers in the editor’s time, or when they 
themselves did not understand something, they make some changes they seemed the most 
appropriate. 
This is a problem for almost every author for the Antiquity, including Aristotle for instance in 
philosophy or Euclid in mathematics. Fortunately, Plato is different. There is almost a 
continuous school of Plato’s followers, and when the Greek faiths was erased after the 4th 
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century, fortunately the new religion found in its works many similarities, so that they did not 
destroy the texts.  
Thus, not only we have gotten all Plato’s texts, but they are extremely close from the original 
ones. This is clear, because we have texts from many different sources, and they are almost 
completely identical. 
Though, it would be too good there are no problem, even for Plato’s texts, and there is the 
problem of non-authentic texts, written sometimes just some years after his death (for instance 
the sequel of Plato’s Laws (the so called ‘Epinomis’), or much later as several supposed 
letters. Nevertheless Plato’s style and thought is so original, and even if there is not unanimity 
among the scholars about exactly what is authentic and what is not, there is hardly any doubt 
about his main works.  
Thus, Plato’s situation is special with this respect, and the questions raised about all the other 
authors in the Antiquity, at least till Roman conquest, is not easily solved. Concerning authors 
preceding Plato, the problem is much more complicated, since the texts we have, are 
fragments coming through quotations of much later authors, so that it is extremely difficult to 
determine if they are even close from the original ones. 
In a nutshell, most information about the authors or their works before the 4th century BCE is 
a reconstruction by the modern scholars, using sources dating mostly from more, sometimes 
much more, than half-millenary after them.  
 

2. Some chronological references 
 
After the previous warning, it is obvious we have very little chronological certainties, and, 
except for some historical or scientific events (for instance the death of a well-known king or 
an eclipse). Once again, they are reconstructions by the moderns, with a caveat: the 
chronology is done according to what they believe to be true. Thus, more often than not, we 
have a circle: the supposed dating proves something which was the reason of the dating. 
 
I will just give you an example of such circle concerning our subject. A large part of scholars, 
especially in the US and GB, are convinced Plato left the theory of the so-called ‘Forms’ in 
the second part of his life. Thus, all the texts alluding to this theory has to be from his first 
part. So that, though many features show the Timaeus to be a late writings, they decided it 
was written much earlier. 
In any case, when you see the year of birth or death of Greek people in the early Antiquity, 
you can be sure, there is something wrong with it. The best we can do it to give approximate 
dating for them. 
 
After all these precautions, let us see some chronological references. Here I will follow more 
or less Jonathan Barnes chronology. To quote this eminent scholar:  

‘Our evidence for Presocratic chronology is scrappy, confused and 
unreliable: few thinkers can be dated with any precision; and 
monumental dispute governs all. (…) The sole aim [of a chronological 
table] is to provide the reader with a rough and approximate idea of 
the temporal relationships that hold among the Presocratic 
philosophers.’ (The Presocratic Philosophers, Routledge, p. 592, 2001 
(1982)) 
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Thales of Miletus: end of the 7th century BCE 

 
Sculpture from domus of Valerii, Rome 

 
Anaximander of Miletus: early part of the 6th century BCE 

 
Roma, Museo Nazionale Romano 

Pythagoras of Samos: 6th century BCE 

 

Musei Capitolini Roma 

Parmenides of Elea: early 5th century BCE 
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Marble statue, from Velia, Campania 

 

Empedocles of Agrigentum: First part of 5th century BCE 

 

Statue of Empedocles in Agrigentum 

  
 
 
 
Democritus of Abdera: Second part of the 5th century BCE 
 

 
Democritus on an old Greek banknote 

(with lithium in background) 
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3. The geography 
 
Remarque: Miletus as well as Samos are Greek colonies near (Samos is on an island in the 
Egean sea) or on the coast of actual Turkey. 
Elea and Agrigentum are Greek colonies on what is called ‘Great Greece’ (‘Magan Graeca’ in 
latin) in the south of Italia. 
Abdera is located in northern Greece, between Thessaloniki and the actual border with Turkey 
 
 

 

Eastern Greek colonies 
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Greek colonies in Southern Italy (Magna Graeca) 
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Magna Graeca - Another point of view 
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4. A quick overview before the ‘atomists’ 
 

The above ‘wise men’ (‘sophoi’) had some theories on nature, and especially on the universe 
(the nature, ‘physis’). What we know about these theories come at best from Aristotle and 
from much later writers, so we cannot trust the completely. Nevertheless, it gives at least 
some indication of the dating and the evolution of the ideas concerning the nature in early 
Greek Antiquity. Anyway, we will give below some very general features in connection with 
our subject. 

 

Thales of Miletus (end of the 7th century BCE) :  

 ‘According to Eudemus, he was the first to study the heavenly bodies 
and to foretell eclipses of the sun and solstices’ (Diogenes Laertius, 
Lives of Eminent Philosophers, I 23).  

He is said to be the first to abandon the mythological formulation for his cosmology and so 
earned the title of first philosopher. 

 Thales says all the things ‘come from water’ (Aristotle, Metaphysics 
A3, 986b6), and the ‘earth rests on water’ (De Caelo B13, 294a28).  

Aristotle remarks ‘as though the same argument did not apply to the water supporting the 
earth’ [i.e. on what is resting the water]. 

Anaximander of Miletus: early part of the 6th century BCE 
One generation after Thales. Earth is not moving because of the symmetry of the universe. 

The earth ‘stays still because of its equilibrium. For it behoves that 
which is established at the centre, and is equally related to the 
extremes, not to be borne one with more either up or down or to the 
sides; and it is impossible for it to move simultaneously  in opposite 
directions, so that it stays fixed by necessity.’ (De Caelo B13, 295b10). 

The earth has the form of a cylinder and the men are living on its upper surface (Pseudo-
Plutarch, Patchwork, around 3rd to 4th century CE and Hippolytus of Rome, Refutation of All 
Heresies, around the same time). Stars are moving along circles centered on the earth (Aetius, 
Placita philosophorum, II, 16, 5, maybe around the 2nd century CE). 
 
Pythagoras of Samos: 6th century BCE 

The earth is moving around a center: ‘Most people say that the earth lies 
at the centre of the universe, . .. but the Italian philosophers known as 
Pythagoreans take the contrary view. At the centre, they say, is fire, 
and the earth is one of the stars, creating night and day by its circular 
motion about the centre. They further construct another earth in 
opposition to ours to which they give the name counter-earth.’ (De 
Caelo B13, 293a18). 
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Based on a Wikipedia figure  

The above figure is just an illustration to give some idea about Pythagorean cosmology. It is 
based on some text of Stobaeus (5th century CE) on Philolaus, so that it has to be used with 
great caution. According to Aetius (II, 7, 7) also, this was Philolaos’ model of the universe 
(Philolaos of Crotone is the next generation after Pythagoras, around the 5th century).   
 
 
 
 

A Supplement.  

After the previous quotation, Aristotle continues: ‘In all this they are not 
seeking for theories and causes to account for observed facts, but 
rather forcing their observations and trying to accommodate  them to 
certain theories and opinions of their own. But there are many others 
who would agree that it is wrong to give the earth the central position, 
looking for confirmation rather to theory than to the facts of 
observation. Their view is that the most precious place befits the most 
precious thing: but fire, they say, is more precious than earth, and the 
limit than the intermediate, and the circumference and the centre are 
limits.  Reasoning on this basis they take the view that it is not earth 
that lies at the centre of the sphere, but rather fire. The Pythagoreans 
have a further reason. They hold that the most important part of the 
world, which is the centre, should be most strictly guarded, and name 
it, or rather the fire which occupies  that  place, the 'Guard-house  of  
Zeus',  as if the word 'centre'  were quite unequivocal, and the centre 
of the mathematical  figure were always the same with that of the 
thing or the natural centre. But it is better to conceive of the case of 
the whole heaven as analogous to that of animals, in which the centre 
of the animal and that of the body are different.’ 

 
Parmenides of Elea: early 5th century BCE 
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He is associated, at least in his youth, to the Pythagoreans (Strabo, Geography, VI.1, 1st 
century CE). He wrote his poem in hexameters and its title ‘on Nature’ is or is not authentic. 
We have through fragments around 180 verses on the roughly 800 original verses. 
Very little is known about its cosmology. However, thanks to Plato’s Parmenides dialog, we 
have a relative precise dating of his birth, 514 BCE (and for Zeno’s 490). 
 
Empedocles of Agrigentum: First part of 5th century BCE 
 
He is closely associated to the Pythagoreans and also to Parmenides (Simplicius 6th century 
CE quoting Theophrastus, from the 3rd century BCE, Commentary on Aristotles’ Physics 25, 
19). As Parmenides, he wrote his works in hexameter verses, and we have some fragments at 
least from one of his poem, ‘on the Nature’.  
The universe is a sphere without any void filled by parts composed by four eternal ‘roots’ 
(‘τέσσαρα ῥιζώματα’) or ‘elements’.  
These elements are the fire, the air, the water and the earth. They come together or are divided 
by Love and Strife (or Hate)1 in a perpetual shifting (Fr. 17, from Simplicius, op. cit. 158, 13).  
 

‘From these thins sprang all things that were and are and shall be, 
trees and men and women, beasts and birds, …’ (Fr. 21, ib. 159, 21). 

His cosmogony: It is not so easy to understand. Roughly speaking, first air is separated from 
the sphere, and goes on its periphery, forming a solidified firmament, then fire goes upwards 
displacing the air which goes downward forming to hemispheres, and this change creates a 
circular motion of night and day  (Aetius, op. cit. II, 6, 3 ; pseudo-Plutarch, op. cit. in 
Eusebius, Praeparatio Evangelica I, 8, 10). 
  

                                                 
1 For the movie-fans, the clergyman in Charles Laughton’s The Night of the Hunter is 
(maybe) an Empedoclean. 
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5. The ‘Atomists’ 
 

i) The people 
The best known figure of atomism in the Antiquity are Democritus (and Leucippus, almost 
always quoted together as if one person), Epicurus (middle of 3rd century) and Lucretius (1rd 
century BCE) who did not add original features but presented in his poem, De Natura Rerum, 
the main feature of atomism. 
 

ii) Their importance in modern philosophy thinking 
We have to consider this question because firstly what is usually understood by ‘atomism’ in 
modern times is very different from the ‘atomism’ of the Antiquity and secondly the modern 
common point of view is of all the interpretations of nature in the Antiquity, it is the closest of 
the modern scientific one. 
The modern success of the ‘atomists’ is also related to the political modern ‘Zeitgeist’. It is 
considered as the oldest doctrine which has no place for gods (God), or at least does not need 
them (Him). Actually this doctrine is often connected to Marxism as the young Karl Marx 
wrote in 1841, he was 23 year old, a doctoral dissertation on Democritus and Epicurus (title: 
‘The Difference Between the Democritean and Epicurean Philosophy of Nature’).  
But earlier, Spinoza himself wrote in an answer to someone who wished to prove that the 
specters actually exist, rational people have to reject Plato and his occultism in favor of these 
philosophers: 

‘The authority of Plato, Aristotle, and Socrates, does not carry much 
weight with me. I should have been astonished, if you had brought 
forward Epicurus, Democritus, Lucretius, or any of the atomists, or 
upholders of the atomic theory.’ (Letter to Boxel, LX, 1674). 

The young Kant also considers his theories on cosmology to be indebted to them. In 1755, he 
writes: 

‘I will therefore not deny that the theory of Lucretius, or his 
predecessors Epicurus, Leucippus and Democritus, has much 
resemblance with mine.’ (Allgemeine Naturgeschichte und Theorie des 
Himmels, Preface).  

And again a more modern quotation from Karl Popper’s Open Society and its enemies: 

 ‘the tribal Idealism of Plato and Aristotle was exalted as a kind of 
Christianity before Christ. Indeed, this is the source of the immense 
authority of Plato and Aristotle even in our own day, that their 
philosophy fitted in with the interests of medieval authoritarianism. 
But it must not be forgotten that, outside the totalitarian camp, their 
fame has outlived their practical influence upon our lives. And 
although the name of Democritus is seldom remembered, his science 
as well as his morals still live with us.’ (vol. II, Routledge, 1947, p. 24). 

And finally a recent quotation from a text from 2015: 
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‘We set out a fundamental ontology of atomism in terms of matter 
points. While being most parsimonious, this ontology is able to match 
both classical and quantum mechanics, and it remains a viable option 
for any future theory of cosmology that goes beyond current quantum 
physics. The matter points are structurally individuated: all there is to 
them are the spatial relations in which they stand; neither a 
commitment to intrinsic properties nor to an absolute space is 
required. The spatial relations change. All that is needed to capture 
change is a dynamical structure, namely dynamical relations as 
expressed in terms of the dynamical parameters of a physical theory.’ 
(Michael Esfeld, Dirk-André Deckert and Andrea Oldofredi, Atomist 
modern doctrine: What is matter? The fundamental ontology of atomism 
and structural realism, arXiv:1510.03719 [physics.hist-ph], 13 Oct 2015). 

iii) Their importance for modern scientists 
Actually Democritus is often considered as the ‘father of modern science’. For instance Erwin 
Schrödinger writes: 

‘For reasons that will appear soon scientists are very much inclined to 
regard the Ionians (Thales, Anaximander, etc.), and, above all, the 
great atomist, Democritus as their spiritual ancestors.’ (Nature and the 
Greeks, with a preface of Roger Penrose, Cambridge University Press, 
1996, p. 51). 

And Leon Lederman, Nobel laureate in Physics in 1988, writes in his popular book about the 
‘God Particule’, first published in 1993: 
 

‘In ancient Greece, as now, progress was an accident of genius - of 
individuals with vision and creativity. But even for a genius, 
Democritus was far ahead of his time. He is best known for two of the 
most scientifically intuitive quotes ever uttered by an ancient: 
“Nothing exists except atoms and space; everything else is opinion” 
and “Everything existing in the universe is the fruit of chance and 
necessity”’, to finally conclude: ‘Democritus's notion is compatible 
with our present belief.’ (the God Particle: if the Universe is the Answer, 
What is the Question?, Mariner Books, 2006, p. 60-61). 

 
iv) Democritus of Abdera: Second part of the 5th century BCE 

 
a) Democritus and Plato 
The only atomist predecessor of Plato, is also the founder of the doctrine, Democritus. 
Though we have no direct book from the latter, we have the ones of the former. And Plato 
never speaks on Democritus or the atomists, at least directly. So what can be said about his 
relation to Democritus?  
According to Aristoxenus, Plato hated so much Democritus he wanted to burn all his books, 
and this story is often transformed in the early modern period as if actually Plato did buy 
and/or burned them.  
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‘Aristoxenus in his Historical Notes affirms that Plato wished to burn 
all the writings of Democritus that he could collect’ (Diogenes Laertius, 
op. cit. 9, 7, 40).  

‘Democritus, whom they were so jealous of, that they burnt all the 
books which he had published amid so much eulogy.’ (Spinoza, letter 
56 to Boxel). 

‘Plato hated Democritus, and was very near burning all his Books. He 
carefully collected them and was going to throw them into the fire’ 
(Bayle, The dictionary historical and critical of Mr Peter Bayle, revised, 
corrected and enlarged by Mr Des Maiseaux, the Royal Society, vol. 2, 2nd 
ed., 1735, p. 643). 

But Aristoxenus is known to make up stories, especially against Plato, so that this is just a 
story since it is the only source about Plato’s supposed hate against Democritus. According to 
Diogenes Laertius (ib.), another testimony would be Plato’s silence about Democritus 
(argumentum ex silentio). 

b) A brief survey on Democritus’ doctrine on nature 
 
As previously said, we have to rely to indirect texts to get some understanding of Democritus’ 
thinking. In these texts Democritus and Leucippus are usually associated. 
 

1. The universes 
The universe is divided into ‘atoms’ and ‘void’. There is an infinite (or indefinite) number of 
atoms which were certainly not uniform, since they were also infinite in shape. These atoms 
form corporeal bodies and the ‘void’ is what separates the atoms and it is infinite (or 
indefinite), so that the atoms are able to move freely, except when they meet together. 
Following Aristotle’s lead, many commentators identify it with ‘place’ or ‘space’ (‘topos’), 
but atoms did not take place in the ‘void’, it replace it, so the term ‘place’ or ‘space’ is 
confusing (cf. for instance the analysis of G. Kirk, J. Raven in The Presocratic Philosophers, 
Cambridge Univ. Press, 1957, p. 408). 
But if the ‘void’ is neither space nor place what is it. The answer is: it is ‘nothing’.  
Whereas the ‘atom’ is a ‘being’ (‘on’, ‘ὀν’) or ‘something’ (‘den’, ‘δέν’), the ‘void’ is a ‘non-
being’ (‘mê on’, ‘μη ὀν’) or ‘nothing’ (‘mêden’, ‘μηδέν’). 
How large is an atom? According to Aristotle quoted by Simplicius (op. cit., 295, 1), the 
atoms are invisible, thus they need to be very small. But Epicurus argues (against Democritus) 
the infinity of sizes of atoms means it may be very large ones, even as large as a universe 
(Dionysius quoted in Eusebius, op. cit. XIV, 23, 3). Since according to Democritus, there is 
infinity of universes, it is possible that in our universe, the only one Aristotle is interested in, 
atoms are extremely small, and in others extremely large. 
 

2. Chance and necessity 
Already in the Antiquity, one of the most discussed points in Democritus’ cosmology is the 
role of chance and necessity. It is also an important but difficult point in Plato’s cosmogony in 
the Timaeus. 

Since the movement of the collisions between the atoms are done by chance, Democritus was 
criticized as given a cosmogony where the principle is the chance, though the cosmos we 
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inhabit is determined by the necessity, as for instance a tree is always born from a tree. It is 
for instance the base of a violent criticism of Aristotle (Physique II, 4, 196a24-35).  
For many commentators, the answer is that, Aristotle as well as the moderns oppose ‘chance’ 
and ‘necessity’, it is not true of his predecessors. They give the example of Plato’s Timaeus, 
where both are considered as ‘secondary causes’ in opposition of a cause resulting from a 
rational intellect (46e,47e). This point is important for Plato’s Timaeus, and we will return to 
it.  
Thus a first solution of this difficulty is that Democritus identifies ‘chance’ and ‘necessity’. A 
second possible solution, not so extreme, would be that if everything in our world seem to be 
necessary as they follow necessarily from a series of causes, it is different usually in the 
global universe.  
 
 

3. The cosmogony 
Universes are formed in four stages (Diogene Laertius about Leucippus, op. cit. IX, 31). 

- First, many atoms become isolated. 
- They are carried inside a vortex (or whirl) or they form it. 
- Because of the movement, the large atoms separates from the smaller, the first going 

to the center, the latter to the outside. 
- Then on the center there is an aggregate of large atoms, for instance forming some 

bodies like the earth. On the periphery, the smaller one with the help of other atoms 
thrusted from the center, form some sort of membrane. Since the movement is 
extremely fast, some of them become ignited forming the celestial bodies.  

The aggregation of same kinds of things is already found in the love/hate of Empedocle’s 
principles in the world. For Democritus quoted by Sextus Empiricus (2nd century CE) 
claimed: 

Living creatures flock together with creatures of the same kind, as 
doves with doves and cranes with cranes and so on — thus too in the 
case of inanimate things, as you may see with seed that is sieved and 
pebbles on the seashore: in the one case, as the sieve is moved around 
[the verb, ‘dinon’, is cognate with the word for 'vortex', ‘dinê’] lentils 
are sorted and ranged with lentils, barley with barley, and wheat with 
wheat; in the other case, as the waves move, long pebbles are pushed 
into the same place with long pebbles, and round with round, as if the 
likeness in these things had some [force] that tended to collect them 
together. (Democritus, fr. 164). 

This theory is not particular to the Atomists, and Plato also uses it, though in a different way. 
 
To conclude, we will consider one but fundamental example: the form of the earth. It is  
 

4. The shape of the earth 
It is not easy to say who was the first to consider the earth (and the finite universe) as a 
sphere, but clearly in Socrates’ time it was the common opinion. The fundamental point was 
an argument of symmetry i.e. a mathematical one. Anaximander of Miletus’ claim (early part 
of the 6th century BCE) that the earth is not moving because of all the sides are the same, 
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whatever his own consideration on the form of the earth, is exactly the one which leads to a 
spherical form. And the perfect spherical of Parmenides’ universe has the same origin.  
However, according to the commentators in the Antiquity, Democritus considered the earth to 
be flat: 

 ‘Anaximenes and Anaxagoras and Democritus give the flatness of the 
earth as the cause of its staying still. Thus, they say, it does not cut, 
but covers like a lid, the air beneath it. This seems to be the way of 
flat-shaped bodies: for even the wind can scarcely move them because 
of their power of resistance. The same immobility, they say, is 
produced by the flatness of the surface which the earth presents to the 
air which underlies it; while the air, not having room enough to 
change its place because it is underneath the earth, stays there in a 
mass, like the water in the case of the water-clock. And they adduce  
an amount of evidence to prove that air, when cut off and at rest, can 
bear a considerable weight.’ (Aristotle, On the Heavens, II, 294b14-
294b23; cf. also on later commentaries, David Furley, The Greek 
Cosmologists, vol. 1, Cambridge Univ. Press, 1987, p. 143). 

About later commentaries, David Furley writes: 

‘Leucippus is said to have made it 'drum-shaped' (DK 67A26). The 
Atomists believed the earth to be disk-shaped, and probably thought 
of it as supported on air. Democritus, according to one report, made it 
not circular but oval, its length being 3/2 times its breadth (DK 
68B15); 'disk-shaped,' on the other hand, according to Aetius (DK 
68A94).’ (The Greek Cosmologists, vol. 1, Cambridge Univ. Press, 1987, 
p. 143).  

For a possible picture of a flat earth, though according to Anaxander’s fragments and 
commentaries by later commentators, we have the following reconstruction: 
 

 

 
Even more extraordinary, this very conception is still the one of Epicurus two centuries after 
Democritus, and still Lucretius’ one, still 2 centuries after the latter. Actually, at the end of his 
first book of his poem De Natura Rerum, he makes fun on the supposed spherical earth, 
people would be moving head upside down: 
 

‘To see why here the doctrine or that 
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The ponderous bodies which be under earth 
Do all press upwards and do come to rest 
Upon the earth, in some way upside down, 

Like to those images of things we see 
At present through the waters. They contend, 
With like procedure, that all breathing things 
Head downward roam about, and yet cannot 
Tumble from earth to realms of sky below, 
No more than these our bodies wing away 

Spontaneously to vaults of sky above; 
That, when those creatures look upon the sun, 

We view the constellations of the night; 
And that with us the seasons of the sky 
They thus alternately divide, and thus 
Do pass the night coequal to our days, 

But a vain error has given these dreams to fools 
Which they've embraced with reasoning perverse’  

(De Natura Rerum, I, 1060-1080). 
 
As explained by Aristotle, already in the 4th century BCE, there were plenty of testimonies for 
a spherical earth. And in the 3rd century, Greek astronomers were able calculate the diameter 
of the earth (Eratosthenes of Cyrene, Aristarchus of Samos, Archimedes, all 3rd century BCE), 
with good approximation.  
To understand even better how much this doctrine was oblivious of the phenomena, let us just 
quote the astronomer Ptolemy’s Almagest (2nd century CE, but it does not really matter for 
these arguments were known before the 4th century BCE): 

‘That the earth, too, taken as a whole, is sensibly spherical can best be 
grasped from the following considerations. We can see, again, that the 
sun, moon and other stars do not rise and set simultaneously for 
everyone on earth, but do so earlier for those more towards the east, 
later for those towards the west. For we find that the phenomena at 
eclipses, especially lunar eclipses, which take place at the same time 
[for all observers], are nevertheless not recorded as occurring at the 
same hour (that is at an equal distance from noon) by all observers. 
Rather, the hour recorded by the more easterly observers is always 
later than that recorded by the more westerly. We find that the 
differences in the hour are proportional to the distances between the 
places [of observation]. Hence one can reasonably conclude that the 
earth’s surface is spherical, because its evenly curving surface (for so 
it is when considered as a whole) cuts of [the heavenly bodies] for each 
set of observers in turn in a regular fashion.’ (Ptolemy’s Almagest, 
transl. K. Kuehn, Princeton Univ. Press, Book I, 2). 

It is an evident testimony of how wrong is the actual doxa claiming the Atomists’ view as the 
ancestor (and the only one) of modern scientists. 
 

Thank you! 
 
 


