
On the unity of the elements of nature in Empedocles

Evangelia Panou1, Konstantinos Kalachanis1, Efstratios Theodossiou1,
Ioannis Kostikas1, Vassilios N. Manimanis1, Milan S. Dimitrijevi�c2,3

1 National and Kapodistrian University of Athens, School of Physics, Department of
Astrophysics, Astronomy and Mechanics, Panepistimiopolis, Zographos 15784, Athens,

Greece
2 Astronomical Observatory, Volgina 7, 11060 Belgrade, Serbia

3 IHIS Technoexperts, Be�zanijska 23, 11080 Zemun, Serbia
etheodos@phys.uoa.gr, mdimitrijevic@aob.bg.ac.rs

(Submitted on 20.09.2015; Accepted 20.10.2015)

Abstract. Empedocles not only considered the existence of the four 'classical' elements as
the cause of the beginning of the world, but he also supported the view of their uni�cation,
which results in the creation of the imaginary world of the Sphere. According to Empedocles,
the Universe existed in the state of the Sphere before the explicit presence of the four elements
and was the cause for the creation of everything. Moreover, the nature of the Sphere is
considered as superior, compared to the four elements.

The theory of Empedocles on the fundamental elements of nature and their origin has
been examined here, as well as some similarities with the modern scienti�c views. It has been
concluded that both the philosophy of Empedocles and modern scienti�c research seek to
uncover and explore the underlying unity of the natural world, which is not perceivable by
the human senses.
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Introduction

Empedocles, one of the prime intellectuals of the pre-Socratic philosophical
thought, was born in Agrigentum (Acragas), Sicily, in circa 495 BC to an
upper-class family and he died in Peloponnese in circa 435 BC. His family
was instrumental in preventing a group of aristocrats from overthrowing the
regime. According to Diogenes La�ertius, Empedocles was a student of Pythago-
ras, from the School of whom he was expelled on the charge of plagiarism
(Diogenes La�ertius, Vitae Philosophorum, VIII, 54). The Empedoclean philo-
sophical system is based on combining pre-Socratic thought Ðespecially of the
Heraclitean view of the constant �ux, and movement of the beings with the
Eleatic views of the world as the expression of a static 'being' (ϵιναι) (Theo-
dossiou 2007: 81). The main work by Empedocles consists of two texts totaling
5,000 verses, of which about 550 survive: 1) On Nature, where the theory of
the four elements is exposed, and 2) Puri�cations, a work on the soul. Addi-
tionally, he authored a Medical Speech of 600 verses (Diogenes La�ertius, Vitae
Philosophorum, VIII, 77). Empedocles is well-known for his theory that the
world originated from four rhiz	omata (Fire, Air, Water and Earth). The in-
teresting point of his teaching is his belief in the existence of a unity among
the fundamental elements of the world. Correspondingly, modern Quantum
Physics and high-technology systems, such as particle accelerators, proved the
existence of fundamental building blocks of matter, which interact through four
fundamental forces or 'interactions'. The great challenge for Modern Physics
is the uni�cation of these forces in order to approach the underlying unity of
the natural world.
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In this work the Empedoclean theory on the fundamental elements of na-
ture is examined �rst and then their uni�cation, which creates the state of the
Sphere. Finally, the common basis with the modern views is stressed, as the
idea of the unity of the natural world seems to be described by both Philosophy
and Modern Physics.

1. The fundamental classical elements of the universe: The
'roots'

The important contribution of the pre-Socratic philosophers in both Science
and Philosophy lies in their attempt to �nd the reasons for the existence of
the beings by seeking the laws that cause the natural phenomena. The Greek
thought during its early period (Orpheus, Hesiod) symbolized the cosmic forces
through myth and later on proceeded to the stage of scienti�c thought with the
Ionian Presocratic philosophers. According to A. Comte, the human thought
follows three evolutionary stages: the theological, the metaphysical and the
positive one. In the last stage, in which begins the attempt to explain the
natural phenomena in a scienti�c way, belongs the e�ort of the Presocratics
for the determination of the origins of the world (Koutras 1995: 36). Aristotle
writes about this topic that it is a necessity for one or more origins to exist
(Aristotle, Physica: 184b, 15).

One of the theories that support the existence of more than one origin is
the one expressed by Empedocles. According to him, the origins of the world
could be traced back to the four elements or (according to his own phras-
ing) rhiz	omata (roots): Earth, Water, Air and Fire, which are, according to a
modern evaluation of the Empedoclean philosophy, Òthe ultimate elements of
matter, since they cannot be analyzed into simpler onesÓ (Makrygiannis 2000:
395). Friedrich Nieztche notes on this subject that in the thought of Empe-
docles there are in�uences by Anaxagoras, since things for him Òare just a
mixture of primal elements, but not anymore to an in�nite degree, but of only
four uniformitiesÓ (Nieztche, 1962: 135). This teaching is found in both the
ancient Greek ('gentile') and the Christian philosophical thought, a fact that
testi�es to its importance as an in�uence for the subsequent European thought
and culture.

Aetius, the doxographer, mentions that Empedocles corresponded the four
elements to four deities in the following way (Aetius, De Plac. 1,3,14 (DK 31
[21] B6):

Fire Air Earth Water
Zeus Juno A�idoneus Nestis

However, the correspondence given by Diogenes La�ertius is di�erent (Dio-
genes La�ertius, Vitae Philosophorum, VIII, 76, 6-7):

Fire Air Earth Water
Zeus A�idoneus Juno Nestis

Although in the writings of Empedocles the elements correspond to deities,
Athenagoras of Athens (2nd century AD), suggests that the four elements are
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not gods, but rather from matter separated into parts by God is their con-
stitution and originÓ (Athenagoras, Legatio and De Resurrectione, 22, 2, 4).
Therefore, when Empedocles writes about the elements, in reality he is not
meaning gods, but the structural elements of matter, which (probably for sym-
bolic reasons) he connected with the deities. Such a theory about the elements
is supported by John Philoponus (490-570), according to whom Empedocles
regarded their names as symbolic (Philoponus, In Aristotelis De Anima, 74,
11). Similar is the view of Clement of Alexandria, according to whom the bar-
barians and the Greeks alike concealed the origins of matter and they used
symbols, metaphors and riddles for them, just as Apollo the god did (under
the epithet of Loxias) (Clement of Alexandria, Stromateis, V, 4, 21, 4, 1-5).
Therefore, it seems most probable that Empedocles with his four elements
refers symbolically to the powers of nature rather than literally to four mate-
rial constituents that are readily perceivable through the human senses. Some
modern scholars proceed even further, to state that the correspondence of the
elements with deities aims to indicate that in reality the four elements are
inde�nite forces of nature (Kirk, Raven and Scho�eld, 1983: 294).

A prime position among the four elements is reserved for �re, a fact indi-
cated in a reference by Aristotle to Empedocles, according to which the latter
actually treated the elements as two, i.e. on the one side the �re and on the
other side the rest three (Aristotle, Physica, 985a, 31-34). Several decades after
Empedocles, Plato assigned a principal signi�cance not only to the Fire but to
the Earth as well, regarding them as fundamental elements, while in parallel
the Air and the Water are regarded as factors of harmony between the Fire
and the Earth (Kalachanis, 2011: 107); an harmony (in the sense of peaceful
unity and concord) achieved through the right proportions in the mixing of
the di�erent elements. This right proportion can be phrased as follows: The
ratio that exists between the Fire and the Air must exist between the Air and
the Water, and correspondingly must be the same between the Water and the
Earth.

F/A = A/W = W/E (1)

This proportion contributes to the creation of a harmonic world/Universe,
which cannot be destroyed by any other power except by its own Creator
(Plato, Timaeus, 31b-32c).

Such was the importance assigned by Empedocles to �re, that Hippolytus
of Rome writes that the Presocratic philosophers described God as intelligible
�re of the monad, and that all things consist of �re and will be resolved into �re;
with which opinion the Stoics likewise almost agree, expecting a con�agration
(Hippolytus, Refutatio omnium Haeresium, I 3). Therefore the element of �re
is �rst of all divine as carrier of the divine energy, but on the other hand it
forms the substrate of the changes of the cosmic system. According to the
above passage by Hippolytus, the Stoics repeated the views of Empedocles on
con�agrations.

In summary, the central idea of the cosmic system proposed by Empedocles,
is the presence of four basic structural elements of matter, symbolized by the
four fundamental elements, whose mixing and separation contribute to the
creation of the beings (Aetius, De Plac. I 30, 1 (B8) ).
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2. The unity of the elements - The Sphaerus (Sphere)

According to Empedocles the four elements are not static. They exist un-
der the in�uence of a pair of antagonistic powers, namely the Amity (Greek:
philotes, also referred to as Love) and the Strife (Greek: neikos).These pow-
ers are essentially the factors that cause the mixing, the variations and the
combinations of the elements. Amity, which contributes to the uni�cation of
the four elements, produces a perfect world, as opposed to Strife, which dis-
rupts this unity, producing the many out of the one (Hippolytus, Refutatio
omnium Haeresium, 7,29,8- 7,29,9,2). Empedocles clearly refers in his work to
the interchange of unity and di�erentiation in nature (Simplicius, In Aristotelis
Physicorum 158, 13-16), which is called ÔÔEmpedocles' cosmic cycleÕÕ (Kirk,
Raven and Scho�eld, 2001: 296). Between these two states, the state of com-
plete harmony and the state of complete di�erentiation, Empedocles places the
origin of beings, speaking of two worlds, one 'united and perceivable by the
intellect' and one 'di�erentiated and perceivable by the senses' (Georgoulis,
2000: 97).

The stage during which Amity prevails and the elements of the world are
united is called by Empedocles Sphaerus. The main properties of the Sphaerus
are the following:

1. It is a 'quality without characteristics', since inside it all elements lose
their Òown special character (Philoponus, In De Generatione et Corruptione,
19, 9-30). Simplicius moreover writes that, according to Eudemus, when all
join together, then nothing can be seen, neither the sun, nor the forest life on
land or the sea. Thus the circular Sphaerus has got support in the dense bosom
of Harmony, rejoicing in his solitudeÓ [Simplicius, In Aristotelis Physicorum
1183, 28 (B27)]. As the Sphaerus has no qualities, it follows that his nature is
di�erent from the nature of the four elements.

2. Sphaerus is a 'world that can be perceived with the intellect' and an
'archetype' of the world that is perceivable through the senses (Ibid, 31,18-19).
It follows that the Sphaerus is 'superior' to the material world as being its
archetype and has a mental nature that cannot be approached through the
�ve senses.

3. Sphaerus is 'self-equal' (Hippolytus, Refutatio omnium Haeresium 7,
29, 13.), a property certainly connected to the spherical shape; therefore, the
Sphaerus should be characterized by uniformity and symmetry in all aspects.

4. According to Simplicius, Empedocles exalts the Sphaerus as god (Sim-
plicius, In Libros Aristotelis De Anima 70, 17), a fact that contradicts his de-
structible nature due to the disruption caused by the Strife. In another source
(Ammonius) it is mentioned that, according to Empedocles, there is a reason
'above the intellect' called the 'holy mind'. In this context, the destructibility
of the Sphaerus does not negate the presence of the divine element in the cos-
mic composition (Ammonius, in Aristotelis De Interpretatione Commentarius
249, 9).

Since the Sphaerus is not a god due to the damage caused by the Strife,
he may well symbolize an intermediate state between the (Creator) God and
the cosmic creation, a state characterized by symmetry, perfectness and tran-
scending nature as compared with the four elements. Therefore, based on the
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Empedoclean theory, the Universe should pass from a state of perfectness and
symmetry before assuming the form that can be sensed by the human senses.

This phase or stage of perfectness of the Universe does not last forever, be-
cause eventually the Strife acts in a disrupting way, resulting in a state called
'acosmia' by Empedocles (Empedocles DK B 27, 4). The alternation between
the stages of the Amity and the Strife is based on an oath, a fact denoting the
existence of an inviolable natural law, which regulates the disruption and the
uni�cation of the elements (Aristotle Metaphysics, 1000b, 14-15 (DK 31[21] B
30) ). When the Strife acts a movement takes place, which starts the separation
of the elements. More speci�cally, Òwhen the Strife reached the depth of the
whirl and Amity appeared in the middle of the whirl, everything started to unite
and becoming one, not suddenly, but by merging at will. From their merging,
thousands of mortal nations sprouted. Yet, many which had not merged were
alternating with the merging others: these were the ones held by Strife, because
it had not retreated to the ultimate limits of the circle, but instead it stayed
in other locations, while it had left other places. It was running away, chased
by the immortal momentum of Amity. Then became mortal those beings which
were immortal before (Simplicius In Aristotelis De Caelo 529, 1-15). This pas-
sage suggests that a whirl contributed to the creation of an initial mixture
characterized by an incessant movement. But mainly it signals the change of
the state of beings from immortality to mortality, a shift that can be inter-
preted as the passage of the world from the state of the non-perceivable to a
state perceivable by the senses.

After the whirl formed, the air appeared �rst, then the �re and the earth
after them. The earth element, because it was compressed by the continuous
rotation, gushed up the water (Aetius De Plac. II, 6, 3 (DK 31a 49). The
second stage of the Empedoclean cosmogony corresponds to the creation of
the sensed or visible world, in which the presence of the Sun stands out: the
Sun is the �rst being separated from the mixture. After it, appeared Òall the
other visible entities, the land, the sea with its many waves, the moist air and
the Titanic aether, which circularly clasps everythingÓ (Clement of Alexandria
Stromateis, V, 8, 43, 3, 3). Aetius o�ers another version for the creation of the
sensed world, according to which Òfrom the evaporation of water originated
the air, the sun originated from the �re and the earthly bodies from the rest
[Aetius De Plac. II, 6, 3 (DK 31a 49)].

>From this exposition it can be summarized that the basic elements of
the world (Fire, Air, Water, Earth) originate from a state inaccessible by the
senses (Sphaerus), which is disrupted and dissolved by the power of the Strife.
However, in their creation contributes the whirling of the original mixture
caused by the action of the Strife.

3. The theory of Empedocles and similarities to some modern
views

One of the aims of Physics is to formulate a theory capable of fully describing
the world by unifying the four fundamental forces. Actually, the uni�cation
trend in physics started one and a half century ago with considerable success.

The Scottish theoretical physicist James Clerk Maxwell uni�ed the mathe-
matical equations that described the electric and magnetic phenomena (1861-
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1865), introducing the theory of the electromagnetic �eld, thus unifying electric-
ity and magnetism with their respective forces. Moreover, through the 'Maxwell
equations' the notion of electromagnetic waves was developed and light was un-
derstood as such a wave, thus uniting optics with the electromagnetism (Young
1994: 919-936).

A few decades later, Albert Einstein also envisioned the uni�cation of the
natural forces. His views were expressed in1950, in his article ÒOn the Gener-
alized Theory of GravitationÓ, which was published in the Scienti�c American
magazine Ð but he was not successful in this e�ort (Einstein 1950: 13-17).

A further signi�cant contribution to the uni�cation of the electromagnetic
with the nuclear forces (the strong and weak interaction) was made by Julian
Seymour Schwinger and Sheldon Lee Glashow. Schwinger won the Nobel Prize
in Physics in 1965 for the QED theory, along with Richard Feynman. Schwinger
understood that the weak and the electromagnetic forces were two manifesta-
tions of the same force, evident under high-energy conditions (Glashow 1961:
579-588).

As it is evident, one of the leading e�orts of modern scienti�c research in
physics aims at the uni�cation of the fundamental forces of nature. Therefore,
it is interesting to note that the Greek pre-Socratic philosophers had intuitively
suspected the underlying unity that exists in nature, despite the complexity of
the natural phenomena. The common points of the modern theories with the
theory of Empedocles can be summarized as follows:

a) Both Empedoclean and modern theories speak about a prior state of
the Universe, at which its fundamental forces were manifested as one uni�ed.
According to Modern Physics, there is one force, which in our evolved Universe
appears in four manifestations, whose e�ects can be perceived by our senses.
In analogy, Empedocles wrote about a state of perfectness that was once the
state of our Universe (Sphaerus), which could not be grasped by the human
senses. The Sphaerus was disrupted or di�erentiated into the four 'elements'
(Fire, Air, Water and Earth) that are the fundamental building blocks of the
modern, 'sensed' Universe. The basic similarity in the essence of the two views
is that they suggest that everything started from a unity and proceed towards
multiplicity; the Universe itself seems to evolve in the same direction. A grand
vision for modern science is to unify the basic forces of nature; the di�erence is
that now the experimental veri�cation is the most important part, a fact that
leads to the construction of expensive particle accelerators.

b) The cause that leads to the breaking of the symmetry, the in�ation-
ary expansion of the Universe and the di�erentiation of the forces is a topic
of research. Empedocles called this cause 'Strife', the factor that caused the
disruption of the Sphaerus. Consequently, the Strife causes the 'appearance'
of the four 'elements'. Therefore, in both the ancient and the modern theory
there is a cause that disrupts the primal homogeneous state.

c) Empedocles assigned to Sphearus properties that underline its symmetry,
which prevailed during the Planck era, when the four interactions or forces were
united and symmetric.

Conclusion

Through centuries of intellectual history, the human mind continues to strive
for the understanding of the natural world. Cosmology is a branch that still
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keeps researchers busy and probably will do so even more in the future. How-
ever, the main path and tendencies of human thought has remained the same.

Empedocles uni�ed his four elements in the frame of the Sphaerus state.
This state pre-existed the four Empedoclean elements and it was responsible
for the creation of everything. The modern researchers in the experimental
�eld of particle physics attempt essentially to re-create an analogous primal
state. They design detectors of elementary particles inside which interactions
can be observed in a momentary high-energy-state environment. The four fun-
damental forces or interactions in nature were united at the moment of the
creation of the Universe and, because of the existence of certain perturbation,
their disruption was activated and the world as we know was created. Thus,
both the philosophy of Empedocles and the modern scienti�c research point
to the exploration and understanding of the deeper unity that exists in the
natural world and cannot be perceived by the human senses, only by human
intellect.
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