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Have we made any progress since Plato in understanding the fundamental
properties of the universe at large? If so, is this progress so significant, can we
be so confident in the mathematical laws of the universe we have established,
that we have nothing left to learn from the mistakes and naı̈vetés of our
ancestors? The first model of the universe that can be regarded as scientific,
by our own standards, was proposed by Plato in his Timaeus some 2,500 years
ago. Luc Brisson, a Plato scholar, and Walter Meyerstein, a philosopher of
modern science, have combined their talents in an effort to understand the
significance of what has really happened during this long period of systematic
reflection on the cosmos – its origin and destiny, but also the place of human
beings in it. They argue that looking back at Plato, at a time when our best
theories of the universe seem to do just what they should (they ‘work’), is
not an activity reserved to those scholars who have confined their interests
to Plato’s philosophy as a monument of the past. Nor is it a pastime or an
amusement simply motivated by the desire to contrast the old and the new,
for the sake of producing an effect. Quite the contrary. The comparison must
teach us something about the insurmountable limitations of any scientific
theory in a conceptual sense.

The book is organized as a parallel investigation of both Plato’s speculative
cosmology in the Timaeus and our contemporary scientific cosmology (the so-
called ‘big bang’ model of the universe). The technique of the investigation is
the following: since neither the ancient nor the contemporary cosmology has
taken the trouble to lay out the axioms or the most fundamental propositions
that operate in each, it remains for us to ask what they are. Reconstructing each
cosmology in this way, the authors reach the inescapable conclusion that any
scientific knowledge of the universe is ultimately grounded in irreducible and
indemonstrable propositions. These are inventions of the human mind. Their
validity essentially rests on their purely operational character – either they
‘work’ or they do not. One is reminded here of the famous image that Einstein
used to explain what he understood to be the general relationship between
our concepts and our sensory experiences: “Even if it should appear that the
universe of ideas cannot be deduced from experience by logical means, but
is, in a sense, a creation of the human mind, without which no science is
possible, nevertheless the universe of ideas is just as little independent of the
nature of our experiences as clothes are of the form of the human body”. In
the case of the universe as a totality, the body being so large and elusive, how
shall we ever be able to say that this or that conceptual garment actually suits
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it? In confronting such limits, and in trying to surpass them, both rigorous
scientific reasoning and philosophical speculation will be forced to agree that
we can do no more than continually reinvent the universe. Even though its
body is so enormous, new fashions aimed at dressing it up will continue to
proliferate. Since the big bang model is just one such fashion, perhaps the
time has come to think about what it means, after all, to try to encompass the
universe in clothes that are supposed to fit.

Because cosmological clothing never provides a perfect fit, the scientific
knowledge of the universe is sewn together by means of a series of axioms
and inference rules underlying a formal system, leaving aside the ontological
status of what the physical world actually ‘is’. Axioms and rules make up
the immutable forms of any theory, and yet they are meant to account for
a perpetually changing material world. As starting-points, they accomplish
something impossible, because the sensible perception of a world of becoming
cannot be related in any logical manner to the formalized system of axioms
referred to as ‘scientific explanation’. Viewed from this standpoint, a scientific
method is a method which enables us to invent the universe by means of a
formalized system of axioms.

Brisson and Meyerstein are thus led to argue that an ‘irrational gap’ exists
between perception and explanation. Could it be that only ancient cosmolo-
gy fell prey to such irrationality? Appraising the gap in its proper historical
context will enable us to make better sense of its conceptual intelligibility.
Ideally, we would expect of any scientific theory worthy of that name, that
a list of its presuppositions or axioms could be set down, that their conse-
quences could be expressed mathematically, and finally that the degree of
correspondence between this theoretical construction and the observational
data could be established. Taking a historical perspective, three stages must be
distinguished. Plato’s Timaeus furnishes the first example of a scientific theory
dealing with a realm of necessity and ideality which cannot be derived logi-
cally from immediate sense perception. The list of presuppositions or axioms
is first set down. But then we see that Plato refuses a naively operational
interpretation of the correspondence (or lack thereof) between theory and
observation, according to which a scientific explanation would be successful
– and therefore complete – when predictions based on a theorem turn out to
be appropriate. A close reading of Plato teaches us that truth is acquired at the
cost of a thorough examination of the original presuppositions themselves. In
the Timaeus, the mathematization of the sensible world is extended to those
domains of reality which display the highest possible complexity, such as the
human body. However, Plato rejects experimental verification on the grounds
that this would imply an exact replica of the whole of nature, which is an
impossible task for us. In contemporary natural science, this impossibility is
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not so disturbing, because it is now simply assumed that, under certain spec-
ified conditions, the variation of a restricted number of parameters within a
local system under investigation is not affected by the high complexity and
the large number of degrees of freedom of the rest of the universe.

On inspecting their respective list of axioms, it appears that several affini-
ties exist between Plato’s axioms and those of contemporary cosmology. For
instance, the couple being/becoming in the Timaeus corresponds to the couple
theoretical model/sensible reality in the big bang model of the universe. Just
as the world-order fashioned by the demiurge according to Plato manifests
itself as symmetry, the big bang model is constituted on the basis of the purely
geometrical notion of symmetry. The two cosmologies formulate an axiom
of simplicity as well. Furthermore, while in Platonic cosmology the causes
of what occurs in the material world are rational and logical, i.e. accessible
to the human understanding (they can be expressed in a mathematical lan-
guage knowable by us), the most fundamental axiom of contemporary science
remains the principle of sufficient reason, according to which the causes con-
form to a rational plan. This plan, today, is more or less the following: the
theory must be able to define predictions as the results of certain specified
measurements, and means of verifying these predictions must be explicitly
defined.

Both Plato and contemporary cosmology teach us that, ultimately, over and
above the similarities and the differences between their respective lists of
axioms, the origin and status of any such list remains an absolute enigma.
At least Plato attempted to account for his implicit axioms in reference to
a notion of an otherworldly Good. Contemporary scientists, however, are
satisfied with the various criteria that allow them to select axioms on the
basis of whether or not they ‘work’. This situation can be explained by
using the more recent algorithmic theory of information. In this theory, the
analysis of the purely symbolic language (a group of symmetry, a quantum
number, etc.) expressing physical reality reveals the level of complexity (the
quantum of information) of any given theory formulated in this language.
The result is that the probability that the universe is actually in conformity
with simple mathematics is zero. More generally: if, in a formal system, a
theorem contains more information than is to be found in the set of axioms of
this system, then the theorem remains undecidable. In Aristotle’s language,
which remains unsurpassed in this context, this idea can be expressed in the
following way: all the theorems that can be proven within a theoretical model
are already potentially contained in the system of axioms underlying these
theorems. In fact, any questioning of the status of the original axioms amounts
to the addition of a new axiom.
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What is it that an axiomatic reconstruction of contemporary cosmology can
teach us, that is not already obvious from the various metrical and topological
considerations currently associated with it? What is the value of this form of
questioning that takes us back to premises that had never really been made
explicit ? This book will do much to restore a sense of concern for the whole of
nature of which we, infatuated as we are with the dominance of contemporary
science, have become strangely forgetful. First of all, it compels us to renew a
dialogue with the founders of science in the twentieth century. Among those,
the two authors seem to be closest to Einstein. Einstein has fallen out of
sympathy in recent times, not just because his quest for a unified field theory
did not take the direction that we now think is right, but also because his
conception of the fundamentally free relation between concepts and sensory
experiences does not seem to lend itself to any logic of scientific explanation.
But could we not conceive of a higher level of rationality, the logic of which –
if it can ever be stated – will constitute merely the skeleton of what it actually
is? This sense of a higher rationality – the conviction that the universe is at
bottom in harmony with itself and with ourselves – was at the basis of many of
Einstein’s bold innovations. The lesson that we can draw from this perspective
is far-reaching. What makes, or rather, what should make our science truly
worthy, lies not so much in the answers it provides; those answers can be
and will be verified or falsified whether we like it or not, in accordance with
those internal constraints in the development of natural knowledge that can
be apprehended only after the fact. The worthiness of knowledge lies in the
boldness of the questioning itself – what philosophers of science call “the
context of discovery,” a context that is often regarded as irrelevant to the final
product. What are the worthwhile questions, and what do they question? An
axiomatic reconstruction of contemporary cosmology, of the kind presented in
this book, compels us to look back both historically (Plato) and conceptually
(to find our starting point in the construction of theories). However odd it may
seem, this axiomatic reconstruction is what was needed to do justice to the
worthiness of science.
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