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ABSTRACT The recent announcement (11 Feb 2016) of the detection of gravitational 

waves caused by the collision of two black holes, verified Einstein’s theory of their 

existence. Since this discovery is a pre-view of the creation of gravitational waves at 

the Big Bang, it urges us to investigate if this was predicted in Plato’s Timaeus where 

the creation of the universe is described. In the space-time, which is an “ocean” of 

energy-matter and which by being curved is perceived as the creation of particles and 

sensible things, the movement is not a spacial movement, but it is actually 

propagation of a perturbation  and hence transmission of properties. The perturbation 

that is caused by the quantic fluctuations at the Big Bang should also produce, in 

theory, gravitational waves. 

Since the description of the “chora” in Plato’s Timaeus refers clearly to the space-

time, the whole process that is narrated in the Timaeus, among other things, describes 

actually the creation of such waves. Being that as it may, a further study and 

elaboration in the cosmological view of Plato, may reveal very important new 

philosophical aspects related to modern Cosmology. 

 

                                                      
1 This paper was presented  in the 5th Conference on Philosophy-Cosmology in Athens (18-20 October 

2016). The video of the presentation (in Greek) is at the following URL: 

https://www.pemptousia.gr/video/ta-varitika-kimata-ke-o-platon/  
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One of the most important scientific statements in Modern Cosmology was made on  

the 11th of February 2016. Einstein was right, eventually!  Physicists now have direct 

proof that space-time continuum exists.  Two observatories in the states of 

Washington and Louisiana in the United States were able to simultaneously detect 

gravitational waves caused by the collision of two black holes more than one billion 

light years away.  This is a huge moment for modern cosmology that will shape the 

way we are now studying the space.  Most importantly, however, we now have proof 

that a significant prediction of Einstein's Theory of Relativity, for over a century, is 

true.  On the 15th of June 2016, a second gravitational wave detection was announced. 

 But what are the gravitational waves ? 2,3  

 

  Gravitational waves are microscopic disturbances in the very texture of space-

time, which are caused whenever objects of the Universe with large masses are 

accelerated.  As accelerated electric charges produce electromagnetic waves, each 

accelerated material body produces gravitational waves.  Electromagnetic radiation 

traverses space-time at the speed of light, gravitational waves are speculated that they 

also prpoagate at the speed of light.  Space is alternately shrunk and expanded and the 

result is opposite in vertical directions.  Waves, as they spread, push and drag freely 

bodies to and from each other.  

 

Gravitational waves carry significant pieces of information about their source.  

This information is embedded in the celestial coordinate system of the source on the 

sky (right ascension "a" and star-declination differential "d") and the two gravitational 

wave functions H+(t) and Hx(t) recorded by ground detectors.  The gravitational waves 

compress and extend the space-time in two directions (polarizations): '+' and 'x'.  The 

H+ and Hx are time-varying and width depends on the source emitting the gravitational 

waves, while being rotated 45 degrees apart.  The frequency spectrum of the sources 

of the gravitational waves  theoretically goes back to  the Big Bang, where the 

quantum fluctuations of the vacuum created gravitational waves.  

                                                      
2 Thorne, K. (1989 ) pp. 20-32 
3 Δανέζης Μ., Θεοδοσίου  Σ. (2003).  pp. 152-154 
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The gravitational waves are emitted most strongly in regions of space where 

the gravity is so intense that Newton’s description fails and must be replaced by 

Einstein’s and where the matter moves almost at near the speed of light, e.g.  at the 

Big Bang, the collisions  of black holes  and the pulsations of newborn neutron stars 

in the centers of supernova explosions.  As strong gravity regions are surrounded by 

thick layers of matter blocking the passage of electromagnetic waves, the 

electromagnetic fields perceived by astronomers come almost exclusively from weak 

gravity and low velocity regions.  

 

 The detected gravitational waves originated from the collision of two black 

holes and are determined at the one end of the spectrum.  The macroscopic 

gravitational waves resulting from the quantum fluctuations of space-time during the 

Big Bang must propagate until today.  Gravitational waves pass unhindered through 

surrounding matter,4 unlike Electromagnetic waves which are absorbed and scattered, 

and unlike neutrinos which, while easily penetrating matter, scatter thousands of 

times.  The propagation of the gravitational waves that arose long before the universe 

became transparent and the propagation of the photons began, stretch and compress 

space-time, leaving a polarizing trace in it. 

 

                                                      
4  Gasperini,  Μ. (2008 )   pp. 93-123 
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This means that the discovery and subsequent study of gravitational waves 

will provide new kinds of information that hitherto was not available to scientists.  

These gravitational wave functions carry substantial information about their sources - 

e.g. for the case of a supernova wave, information about the collapse, explosion and 

pulse of the core.  A kind of source that can certainly provide enough detail for the 

gravitational wave function is the collision of a pair of black holes  Such source is 

simpler than a supernova or the Big Bang because it does not involve matter.  Such a 

wave function will also be an indisputable proof of the existence of black holes, for 

which although the indications are strong, it is indirect and occasional.  For the other 

sources - for which knowledge is not very broad today - the observed wave functions 

will give us astrophysical information that we cannot otherwise have, as the 

surrounding matter prevents us from observing them.  Neutrinos cannot do this 

because they lose information during their countless scatters.  

 

The gravitational waves are generated by the internal dynamic motion and 

only by the part that changes the shape of the source, and  not the entire motion of the 

source.   So, when a spherical star is spherically pulsed, with all its surface points 

pulled in and out radiating together, no gravitational radiation is emitted.  
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However, when it is pulsed non-spherically, with its poles moving inward 

while its equator moves outwards and vice versa, gravitational waves are produced.  

The strongest gravitational waves that reach the earth come from sources with large 

non-spherical, internal kinetic energies, that is, from large masses and great internal 

speeds.  Because internal velocities are generated by internal gravity, large internal 

velocities mean great internal gravity, i.e. very high density.  The primary 

gravitational waves of the Big Bang are a gravitational analogue of primary 

microwave radiation and primary neutrinos emitted during the Big Bang.  

 

 

 

(source : Thorne, K. (2003). p. 22) 

 

 Gravitational waves, unlike photons and neutrinos, have never been in thermal 

equilibrium with matter, they have the potential to provide us direct information about 

the early times of the universe-perhaps even from the Planck era (~ 10 -43 sec ).5  They 

will be actually a tool for directly probing the Big Bang whose study will  be achieved  

only by studying  the gravitational waves emitted from it. It is the only singularity that 

                                                      
5 Thorne,  K. (2003 )  pp. 74-104. 
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can be studied.  According to Roger Penrose’s Conjecture on Cosmic censorship6 all 

singularities, outside the Big Bang, are hidden inside black holes, i.e. they are not 

naked 7 and hence they cannot be studied. 

 

At the University of North Carolina, Andrew Abrahams and Chuck Evans simulated 

the creation of gravitational waves, which started from a periphery and converged 

towards the center with a marginal energy to create a black hole in the center. As the 

space-time ripples approached the center, they interacted with each other non-linearly, 

making space-time “boil” like water in a teapot. This boiling created violent 

distortions of space-time with gradually shortening wavelengths and hence 

gravitational waves with shortening wavelengths, getting out from the boiling center 

and carrying information about the boiling. 8 

 

 

(source: Thorne, K. (2003). p. 25) 

 

 

If the converging gravitational waves had more energy, the boiling would 

create a tiny black hole.  If waves had less energy, the boiling would be weaker and 

would not create anything in the center.  Therefore, with carefully tuned wave energy, 

the boiling produced in the center a naked region of infinite curvature, a naked  

singularity.  Almost all wave energy was converted  by the boiling into outgoing 

waves, and so this singularity remained with an infinitesimal amount of energy within 

it and kept for an infinitesimally short time, but the simulations could not tell us how 

much it was.  

 

                                                      
6  Penrose  R. (1999) 
7  Shahar, H. (2013).    
8   Thorne,  K. (2002).  pp. 109–152. 
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According to Roger Penrose, a trace of gravitational waves can be detected in 

microwave background radiation.9 These will cause polarization of the microwave 

background radiation (some researchers have claimed that they recorded such a 

polarization by hypersensitive telescopes based at the North Pole but this is disputed) 

or, as Roger Penrose says, there is already a trace of those waves in the microwave 

background radiation, which he claimed that he has detected himself,10 although there 

is plenty of skepticism about how feasible this is because of the existing noise. 11   

 

 This is part of a broader approach that black hole collisions in the pre-Big 

Bang era would cause a burst of gravitational waves to be recorded as intense or 

decreasing temperature in the microwave background radiation.  

12 

It is the  level in which Plato narrates (Timaeus 30a2-4) that the Creator  

“having received all that is visible not in a state of rest, but moving without harmony 

or measure, brought it from its disorder into order, thinking that this was in all ways 

better than the other.”13  These ripples of the quantum vacuum create the various 

bodies by making them not something different from space-time but its curvatures.  

 

  The scientific approach of reality is made either from the perspective of 

mathematics or from the perspective of Physics.  And while Physics see reality as 

matter with its basic properties, Matter and Energy, and density as its basic measure, 

from a mathematical point of view reality is seen as space with curvature as its basic 

                                                      
9   Gurzadyan G., Penrose R., (2010). 
10 Penrose, R. (2010).   
11 Zhao, W, Li, M.(2014). 
12 Luminet, J-P. (2008).  p. 36 
13 Archer-Hind R.D. (1888).  pp. 92-93  

At the microscopic level(10-13 cm), space-time is well 

described by a smooth continuum, deprived of 

roughness like the surface of the ocean seen from high 

altitude.  Approaching the quantum level (10-30cm) 

space-time fluctuations should become perceptible like 

waves on the ocean. At the Planck level (10-33 cm) 

these fluctuations prevail and hence the geometry of 

the space would become extremely tormented, in 

perpetual transformation like foam on the waves. 12 
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measure.  This abstract recording/description is depicted by Plato.  Thus, according to 

Plato, the natural world is created by a mathematical world which is an intermediate 

world between the world of ideas (which consists of the eternal and unchanging 

patterns of sensible things) and the physical world. In the philosophical texts there are 

many references that make mathematics a means to ascend to the world of ideas.  

 This mathematical world of Plato is described by the equations of general relativity, 

which essentially describe physical reality, as shown in the following equation: 14  

 

 

 

 

Thus, mathematics is associated in this equation with the physical imprinting 

of reality, since, the main component of the world of mathematics, that is space  (ε = 

curvature of space-time), is a function of the main component of classical physics, 

matter-energy (ρ = density of matter-energy).  

 

As it has been already said, depending on the microscopic  level of reality, the 

image we get is that of a continuum in which each body is represented either as 

space’s curvature or as a ripple on its surface. 

 

                                                      
14 Δανέζης Μ., Θεοδοσίου,  Σ. (2012).   σσ. 194, 203 
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This cosmic structure is described in Plato's Timaeus (48e2-49a7), where 

Pythagorean Timaeus speaking at first about the two worlds (world of ideas and 

physical  world) surprises us by referring to “a form obscure and dim” saying : “Then 

we distinguished two forms, but now a third kind must be disclosed. The two were 

indeed enough for our former discussion, when we laid down one form as the pattern, 

intelligible and changeless, the second as a copy of the pattern, which comes into 

being and is visible. A third we did not then distinguish, deeming that the two would 

suffice : but now, it seems, by constraint of our discourse we must try to express and 

make manifest a form obscure and dim. What power then must we conceive that 

nature has given it? Something like this. It is the receptacle, and as it were the nurse, 

of all becoming.”15 

 

But what are these three kinds?  The first kind is the world of ideas (Timaeus 

52a1-4): “This being so, we must agree that there is first the unchanging idea, 

unbegotten and imperishable, neither receiving aught into itself from without nor 

                                                      
15 Archer-Hind R.D. (1888).   pp. 170-171  

Based on:  Penrose, R. (2004).  p.18 
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itself entering into aught else, invisible, nor in any wise perceptible even that whereof 

the contemplation belongs to thought.”16 That is, we can only approach it mentally 

and it is not the subject of a study of natural science, it is a purely philosophical 

object, but nevertheless it explains why there is such a constant diversity and 

complexity of laws, structures and elements that are recorded by the natural sciences. 

 

The second kind (Timaeus 52a4-6) is the physical  world which is “named 

after it and is like to it, sensible, created, ever in motion, coming to be in a certain 

place and again from thence perishing, apprehensible by opinion with sensation.”17 So 

this world is the one created by the stormy texture of space-time (or otherwise the 

curvature of it), which is the reason why it is in eternal motion, constantly 

disappearing and being perceived with the help of the senses.  It is the subject of 

natural sciences. 

 

But what is this space-time and where does Plato mention it?  It is the so-

called “third kind” which Plato (Timaeus 52a6-c4) calls “chora”: “it is space 

everlasting, admitting not destruction, but affording place for all things that come into 

being, itself apprehensible without sensation by a sort of bastard reasoning, hardly 

matter of belief. It is with this in view that dreaming we say that all which exists must 

be in some place and rilling some space, and that what is neither on earth nor in 

heaven anywhere is nought. All these and many kindred fancies have we even 

concerning that unsleeping essence and truly existing, for that by reason of this 

dreaming state we become impotent to arouse ourselves and affirm the truth; namely, 

that to an image it belongs, seeing that it is not the very model of itself, on which 

itself has been created, but is ever the fleeting semblance of another, in another to 

come into being, clinging to existence as best it may, on pain of being nothing at 

all.”18 

 

The above description ascribes the fact that although man knows that space-

time exists and how it behaves, he is not convinced by his senses that it exists. Indeed, 

people because of their biology cannot perceive space-time as such, they perceive 

                                                      
16 Archer-Hind R.D. (1888).   pp. 182-183 
17 Archer-Hind R.D. (1888).   pp. 182-183    
18  Archer-Hind R.D. (1888).   pp. 182-185  
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instead the curvature of it as material things. “It is with this in view that dreaming we 

say that all which exists must be in some place and rilling some space, and that what 

is neither on earth nor in heaven anywhere is nought”.19 It is the object of 

Mathematics. 

 

Besides, the summary that makes Alcinous in “Didaskalikos” (VIII 162.29) of 

the matter according to Plato, describes fully the  space-time: “So then, let us first 

discuss Matter. Plato call this a mould, all-receiver, nurse, mother and space and a 

substratum tangible by non-sensation and graspable (only) by a bastard reasoning. He 

declares that it has the characteristic of receiving the whole realm of generation by 

performing the role of a nurse in sustaining it, and receiving all the forms, while of 

itself remaining without shape, or quality, or form, but it can be moulded and 

imprinted with such impressions like a mould and shaped by these, having no shape 

or quality of its own”.20 And he concludes  (163.6-7) that: “And being such, it will be 

neither body nor incorporeal, but potentially body.”21 Indeed, in space-time there are 

potential bodies which are created when space-time is curved. 

 

So, these three kinds (Timaeus 52d3-53b7) “are Being and Space and Becoming, 

three in number with threefold nature, even before the heavens were created. And the 

nurse of becoming, being made liquid and fiery and putting on the forms of earth and 

air, and undergoing all the conditions that attend thereupon, displays to view all 

manner of semblances; and because she is filled with powers that are not similar nor 

equivalent, she is at no part of her in even balance, but being swayed in all directions 

unevenly, she is herself shaken by the entering forms, and by her motion shakes them 

again in turn : and they, being thus stirred, are carried in different directions and 

separated, just as by sieves and instruments for winnowing corn the grain is shaken 

and sifted, and the dense and heavy parts go one way, and the rare and light are 

carried to a different place and settle there. Even so when the four kinds are shaken by 

the recipient, which by the motion she has received acts as an instrument for shaking, 

she separates the most dissimilar elements furthest apart from one another, and the 

most similar she draws chiefly together; for which cause these elements had different 

                                                      
19 Archer-Hind R.D. (1888).   pp. 185 
20 Dillon J. (2002) p. 15 
21 Dillon J. (2002) p. 16 
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regions even before the universe was ordered out of them and created. Before that 

came to pass all these things were without method or measure; but when an essay was 

being made to order the universe, first fire and water and earth and air, which had 

certain vestiges of their own nature, yet were altogether in such a condition as we 

should expect for everything when God is not in it, being by nature in the state we 

have said, were then first by the creator fashioned forth with forms and numbers. And 

that God formed them to be most fair and perfect, not having been so heretofore, must 

above all things be the foundation whereon our account is forever based.”22 

 

We see quite clearly a description like the one which characterizes the creation 

and transmission of gravitational waves, i.e. the cause of them is an asymmetrical 

change of shape and propagation in two perpendicular directions. 

 

The “forms and numbers” listed herein by Plato are respectively the density of 

matter-energy (ρ) and the curvature of space (ε) located in the equation of general 

relativity, as stated above. That is, on space-time, which is an  “ocean” of matter-

energy, ideas are applied from the world of ideas which  give form and shape to 

matter-energy and make the various bodies emerge from it, by compressing  matter-

energy and hence making density (ρ) meaningful. The curvature of space-time is a 

bare number (i.e. dimensionless quantity), being the ε in Einstein's equation of general 

relativity mentioned above. In other words a dimensionless physical quantity (ε) is a 

function of a physical quantity with dimensions (ρ).  “Everything is made by 

numbers”, said Pythagoras, while the Orphics  praised the  number. 

 

Something similar was also said by the Pythagoreans when they referred to the 

“breath of the world” where void, time and breath were introduced to the world, that 

is the implementation of the ideas for the separation and division of bodies (delimited 

by the void), time and energy (breath), reflecting exactly what Plato said: that the 

world was created by forms and numbers, i.e. by ideas causing the thickening of 

matter-energy and by numbers being the curvatures of space-time. 23 

 

                                                      
22 Archer-Hind R.D. (1888).   pp. 186-189   
23 Εμπεδότιμος,  (2009).   σ.. 151-154 

Using a simple analogue from everyday life, 

one can imagine the mashing of a dough for 

the formation of cookies, where forms are 

used to give to the dough the desired shape of 

the cookies. There we can identify the three 

kinds: matter-energy which is essentially the 

space-time (dough), on which ideas (forms) 

are applied (and hence curving space-time), 

to generate the sensible things (cookies). 
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So (Timaeus 58a5-c4): “The revolution of the whole, when it had embraced 

the four kinds, being circular, with a natural tendency to return upon itself, 

compresses everything and suffers no vacant space to be left. Therefore fire penetrates 

most of all through all things, and in the second degree air, since it is second in 

fineness, and the rest in proportion. For the substances which are formed of the largest 

parts have the most void left in their structure, and those made of the smallest have 

the least. Now the constriction of this contracting force thrusts the small particles into 

the interspaces between the larger: so that when small are set side by side with great, 

and the lesser particles divide the greater, while the greater compress the smaller, all 

things keep rushing backwards and forwards to their own region; since in changing its 

bulk each changes its proper position in space. Thus owing to these causes a perpetual 

disturbance of uniformity is always kept up and so preserves the perpetual motion of 

matter now and henceforth without cessation.”24 

 

Hence, the universe squeezes in it all the species that have been created and 

does not leave the slightest void, i.e. it is a continuum. 

 

 

 

                                                      
24 Archer-Hind R.D. (1888).   pp. 208-211  

http://www.electryone.gr-/


Gravitational Waves and Plato  

________________________________________________________ 

ELECTRYONE (2017) Iss. 5.2, 11-26 | http://www.electryone.gr – ISSN: 2241-4061   24 

 

Another physical analogue which could give us a picture of what is going on, 

is the picture of a pool, which we can conceive as an icon of the world, with water   

representing the space-time, in which once a disturbance is generated in the center of 

it, waves are created and fall on its inner walls, just as when a disorder produced at 

some point in space-time, causes the propagation of gravitational waves, i.e. of 

curvatures. 

 

These ripples on the water surface are actually the created bodies by the 

curvatures of space-time or the fluctuations of the quantum vacuum. Thus, there is no 

container and contained, i.e. space and things separately from it, and therefore there is 

no movement of matter but only movement of properties. 

 

Besides, the world, according to Timaeus, is clamped all around, there is no 

void inside it, but nevertheless there are motion and change of position observed in it 

which is the characteristic image of a wave. Therefore, these ripples of Timaeus’ 

chora are the curvatures of space-time, which create the sensible objects that we 

perceive. In other words, like Einstein, Plato considers matter as a space with 

properties. 25 

 

So, if this is the case, then a further study and elaboration in the cosmological 

view of Plato may reveal very important new philosophical aspects related to modern 

cosmology. 

 

        Byron Zattas 
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