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Emptiness or informativity in science –

Two trends in Science
Review of Zev Bechler’s Three Copernican Revolutions
by Yossi  Ziv (  in  Galileo 39, 2000)

Let it be said at once, that we deal here with a great and important book, “deeper than the sea and wider than earth”. It is a long time since I handled such an impressive philosophical book. It is not to be wondered, then that this book won the Bahat Prize of Haifa University. What we have here is a huge enterprise which observes, analyses and criticizes the history of science and the philosophy of science, since the Greeks to our own time. The book also reaches outside its area and tries to show how ideas about the physical world seep into social, political and ethical thought and influence it.

This is a scholarly book, rich in ideas, full of quotes to illustrate and prove the theses it presents, and it is a hard book in the best sense of the word, a produce so rare in the superficial time we live, when an interview longer than 5 minutes is taken as an “in depth interview”. Its reading demands an intellectual effort and concentration. I confess that reading it, while a deep scholarly experience, was also quite a challenge, even though I have some background both in science and philosophy. I therefore implore the potential reader – do not be disheartened by the difficulty, the effort is quite worth it. I have no doubt that in the near future I’ll come back to this book more than once or twice. 

Bechler sadly declares that he failed in attaining his three aims (finishing the trilogy he has been working on for a long time, sketching the deterioration of mind in the 20th century, and doing it now as a popular book), but what a glorious failure this turned out to be! And by the way, I believe that now that the book is out, it would be definitely worth while to make yet another effort and publish a popular version that sums up its philosophical insights for the general public.

You may understand my predicament, being supposed to write a “critical” review of this colossal book. It seems to me extremely arrogant, even though I do have some criticism, and differ from Bechler on several points. However, I’ll try as best as I can to review the central ideas of the book, to the best of my understanding. But be well aware that anything I tell you is not even the tip of the real treasure.

And one more note. Even though the book is about science and its philosophy, which sound the cold academic subjects, it is full of passions. It contains “good” guys (e.g. Galileo) and “bad” guys (e.g. Aristotle) and such as started as “bad” but mended their ways (e.g. Einstein) and also such as began as good but finished as bad (e.g. Russell and Wittgenstein). It seems that in the passion of his writing, Bechler is merciless in his condemnation of the intellectual morals of scientists and philosophers who belong to the other school (the “actualists”, which include a vast array of thinkers from Berkeley to Carnap and the logical positivists). Some readers may view this as a drawback, but I see it as a blessing. It turns out that philosophy is not an empty game with words and ideas; at its best philosophy is not just an academic discipline with its own vocabulary (which Bechler avoids) – philosophy carries intellectual, existential and deeply moral meaning. 

Bechler classifies explanations about the world into a sharp dichotomy: there are those explanations which are informative, i.e., which assume a world “out there” with its own definite structure or form and geometry, with truly existent space and time, separate from human consciousness , in which various objects and bodies are situated on which various forces act, and there are causes in the world itself. Most of these things, such as space and time and forces and laws, are not perceivable, and yet they explain the perceived phenomena. The role of science according to this view is to produce informative explanations of the world, i.e., such that explain “one thing by means of another thing”. Consequently, they are prone to errors, and so skepticism is an inherent trait of informative-explanation scientific outlook. Hence, though the informationist presupposes a world that is well defined, objective, separate (so that any total-relativistic theory is automatically false), he also holds that this is exactly why we shall never be certain that our explanations are true, successful as they may be.

On the other hand, there is another kind of explanations, which are by intention empty of information about the world. These assume that only what is actual to us is real, so that nothing that is merely potentially present to us is real. There is no discrepancy between the real and the known . Actuality is either directly given to us or is constituted by us via our consciousness or language or some convention, so that there cannot possibly be a reality separate from our humanity, i.e., such that possesses its separate structure and content. In the end,  the explanations which assume this are tautologies, explaining one thing by itself, expressing the same thing in different words. Such explanations are logically necessary and certain just because they carry any informative luggage. A science consisting of such explanations may reach completeness but it is the completeness of a well designed game, since rules of games do not pretend to carry information at all. Consequently such an explanation and science cannot possibly be in error – for how can rules of game which we designed be possibly false? The philosophy behind such explanatory sciences Bechler calls “actualistic” and he argues that it is a principal evil and characteristic of our times.

In the myth which Plato expounds in his Timaeus, the demiurgos, a semi-god, does not create the world ex nihilo, but merely constructs it out of pre-existing matter. This he finds in the primordial chaos, and it is inherently irrational so that the demiurgos attempts to “convince” it to be rational, to accept some measure of order according to the paradigm Ideas, the perfect Forms existing in the fullest possible reality separately from the material world. But he does this with only limited success. The actual world that results is a compromise between “reason and necessity”. That’s why the phenomena are not quite rational, and yet they point to some hidden order. That’s why we are allowed to “save the phenomena” by what Plato calls “bastardy reasoning”, that is, a kind of reasoning that mixes two apparently irreconcilable modes of being, explaining phenomena by separate Ideas, i.e., something that is never phenomena,  and so “one thing by another thing”. This is the informationist paradigm, about to be adopted with some needed changes (e.g., replacing the demiurge by the monotheistic God, Ideas by laws of nature), by Copernicus, Kepler, Descartes, Galileo, Newton as well as the “later” Einstein (in his attack on the Copenhagen interpretation of quantum theory).

On the other hand, Aristotle rejected the doctrine of his teacher Plato about separate Forms or Ideas, and argued that they are inscribed in natural matter, and in nature everything acts according to its nature. A stone falls down because this is its nature, man by his nature wants to know, and fire by its nature rises up. Every natural thing behaves according to its nature, and its nature is just the way it behaves. Thus we have a tautology, a non-informative statement as explanation. That’s why there are no forces acting on the stone that cause its down motion in Aristotle’s physics. And this is the paradigm if actualistic explanation – what we see is all there is and it is explained by itself. So all explanation must empty of information . This actualism will be expressed in various philosophies, some of which I’ll point out.

Newton explained observed phenomena – such as motions of bodies (which Galileo showed could be decomposed into several simultaneous component motions) – by forces which exist as entities separate from matter on which they act. This is an informative explanation, explaining one thing (observed motions of bodies) by another thing (unobserved forces causing motions). Newton also assumed the reality of absolute space and time and so of absolute motions.

Berkely and Hume argued against Newton’s physics that there is no separate  existence and no meaning in unobservable things, things which are not “ideas” or “impressions” perceived by the “observer” (“to be is to be perceived”, according to Berkeley). Hence, there is no reality to space separately from human mind, i.e., there is no absolute space. It is, rather, just the relation between ideas we perceive; nor are there in the world any forces or causes – we call something a cause, Hume argued , by psychological custom only. Hence the world is a subjective affair – and what is not perceived does not exist. Posing as a solution of Hume’s challenge, Kant’s so called “Copernican Revolution” was, Bechler argues, in fact in basic agreement with Hume. For Kant showed that the world of our experience is a construct of our “forms of sensibility” (space and time) and of our forms of “understanding”  (the categories)  which are innate (a priori). But these a priori elements of human sensibility and understanding are according to Kant’s explicit words, “only formal”, which Bechler shows to mean contentless, that is, noninformative about the world. Kant, therefore, never solved anything, Bechler argues. The world is the totality of phenomena, but to be a phenomenon is to be constructed by the human mind so as to fit exactly the “forms” this mind projects onto them. That’s why the phenomena never say anything about the world (or “thing”) “in itself”, i.e., the world beyond the phenomena and separately from them. That’s why we cannot say that there is causality in the world itself – “cause” is strictly just one of the human categories. It follows, therefore, that the world is “human”, and from here to the strong “anthropic principle”, represented by Wheeler and others, the distance is small.

For Kant, our space is Euclidean just because this apriori form of human sensibility happens to possess this feature. The Euclideanity of space is just a feature of human nature. But with the growth of the notion of non- Euclidean geometries in the post-Kantian era, the feasibility of  non-Euclidean physical space became a simple outcome of the Kantian ontology. For if the world in itself is formless but also is pliable, what Bechler calls a “dough-world”, why not form it into just any geometrical form or mold we wish? This, in the end, became the conventionalism of Mach and Poincare, which Einstein adopted prior to 1920 (though he rejected it later on). Moreover, Bechler points out that this dough world ontology, turning any world-structure into a mere human affair, chosen logically arbitrarily and by criteria of convenience and economy only (as Duhem argued), entails that no theory can be refuted, for the same reason that rules of a game cannot be refuted. Hence any theory is complete just as any game invented by us is complete. Bechler argues that Godel’s incompleteness theorems (which prove the incompleteness of mathematics) imply that mathematical truths do have reality separate from human mind. Consequently any physical theory which is shown to be complete is thereby also shown to be  inseparate from the human mind, i.e., to be merely subjective. (This becomes relevant in the dispute about the completeness of quantum mechanics.) It then follows that any physical theory is fully legitimate – all the possible theories are, in so far as they are complete, fully and equally legitimate.

 This is the nihilism that became the characteristic trait of the “third Copernican Revolution”. At its height, it led to the absolute emptification of all theory, by the principle that to exist is to be sayable in a language. This passage from epistemology to linguistics is only natural – what exists is only what is perceived, and thus is only what is meaningful for us, but this is only what is sayable in our language; according to Bechler, the logical positivists, headed by Carnap and following Wittgenstein (“the limits of my language are the limits of my world”) are the true initiators and propellers of this strange thesis. Its strangeness stems from the fact that any language is regarded also as fully arbitrary (even including logic, as Carnap declared) and therefore any choice of a theory (regarded as a new language) is necessarily arbitrary. based on the dough-world ontology.

This approach would spread to every part of our life, and mainly to our moral views, ending in what Bechler calls “Brutalism”. Since if values possess no reality separate from human mind, they are just the result of arbitrary choice. But in the absence of objective, i.e., separate criteria of morality, only brutal force can be what determines good or evil, justice  and injustice. Obviously, postmodernism is the natural offspring of this actualistic outlook, and besides its jettisoning of the notion of truth, it may become the fashionable justification of brutalism in the name tolerance.

Bechler finally takes on Bohr’s “Copenhagen interpretation” (principle of complementarity) of quantum theory. He argues that Bohr’s aim was to institute the empty explanation into science, and he analyses its inevitable claim to completeness. Bechler uses Einstein’s attack on the completeness claim as an illustration of the informationist, anti-actualist approach, according to which some features of reality may remain forever hidden, i.e., merely potential in so far as our cognition is concerned, and yet be fully real in themselves (e.g. the simultaneous velocity and place of the electron). Consequently, Bohr’s notion that the particle does not possess any properties until the moment it is observed, still the most widely accepted interpretation of quantum mecanics, is not forced by facts or theory, but only by the prior choice between actualism and anti-actualism. Bechler shows this by an interesting analysis of the famous EPR thought  experiment, which I cannot describe for lack of space .

As I already said, space is too limited for any decent coverage of this gigantic book, and does not let me begin to criticize some of its ideas (especially Bechler’s move from science to society). But all this shrinks in front of this Herculean enterprise of Bechler, for which he should be deeply thanked. This truly is required reading for anyone interested in science and the philosophy of science.  

