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H. Guerlac on Newton

25.2.90

SOME COMMENTS ON BECHLER’S BOOK


I should begin by remarking that this is an original, indeed somewhat idiosyncratic but stimulating, interpretation of Newton. It is a confident book, marked by sweeping affirmations, a certain emotional commitment to his thesis (as judged by the often emotive terms he uses) and a tendency to invent jargon, the full burden of which can only be grasped with some effort and considerable patience. Much is disposed of with a wave of the hand. Bechler has read widely if not always wisely, and writes quite decently.


Let me try to summarize his argument, without being unfair to it. He begins by giving his view of the scientific methodology of Francis Bacon and of René Descartes. Both, he would have us believe, believed that scientific inquiry could, in their diverse ways, lead to truth about nature: in case of Bacon to “axioms” derived from experience; with Descartes, to a set of principles sufficient to explain natural phenomena.


In discussing Bacon he emphasizes the search for a “deep science”: explanations that derived from a grasp of the “forms” of things, to be reached by experiment and tables of exclusion. Bacon is described as “frustrated” in his aim, and Bechler calls the whole enterprise “The Baconian nightmare”. Philosophically, this may be true, but Bacon realized he was a propagandist; and what Bechler patronizingly calls his “slogans” – his attack on past learning; his repeated demand for more observation and experiment – are historically (for the subsequent history of ideas) far more important than Bechler admits.


Descartes is described as fully addicted to a synthetic or apodictic method, experiment playing only the role of confirmation or justification of a set of a priori principles. Descartes believed that science should be certain knowledge, that probability and doubt are the very antithesis of science. Bechler argues that in the last sections of his Principles (notably section 205) Descartes conceded his failure. Logically, and from a modern point of view, Bechler is probably correct that there is a “Cartesian embarrassment,” the beginning of a recognition that the apodictic method has failed. Yet there are many scholars who would doubt that Descartes himself, or his disciples, would have gone so far. To Bechler the last section of the Principles ends in a “whimper” that prepares the way for, or marks the birth of, the “next period of the scientific revolution.” This period, from ca. 1645 to 1672 (when Newton’s first paper on light and colors appeared) Bechler calls the “sane generation”. This generation of Boyle, Hooke, Glanvill and Sprat has abandoned the dogmatism of Bacon and Descartes; it is a skeptical generation whose “sanity” is expressed in their “fallibilism”. Newton is introduced (with his first paper of 1672) as returning to the dogmatism of Bacon, and in so doing bringing about a revolution.


Before discussing Bechler’s views about Newton, a word or two about his treatment of Bacon. I tend to agree that Bacon gives rules for the “analysis” approach to inductivist philosophy, a slow ascent from facts to axioms. But I certainly do not agree that in Cartesian philosophy “analysis does not exist at all.” I would urge Bechler to look again at L.J. Beck’s study of Descartes’ Regulae. It is, of course, “analysis” different from that of Bacon and from Newton.


I certainly approve of Bechler’s view of Robert Boyle and Boyle’s contemporaries, and it is true that Newton believed he had hit upon a methodology that could move beyond “probability” and the “fallibilism” of Boyle’s generation. But it is certainly not true that the first paragraph of “Newton’s 1672 paper announced the need for a revolution in optics.” Nor, as Bechler says elsewhere, can one speak of Newton as refuting “conventional optics.” These are overstatements, if not sheer inaccuracies. All that Newton claims is that he is making the science of color a part of mathematical optics.


I think Bechler is of course correct that Newton’s paper was misunderstood by his first critics and that they were justified in being annoyed by its confident tone (just as I am sometimes annoyed by Bechler’s!). But this hardly justifies Bechler’s suggestion that “it was easy to judge the work as emotionally unbalanced.” Nor do I think that this impatience on the part of Newton’s critics with his dogmatism and self-assurance justified calling this “the core” of the dispute. So I guess I am raising doubts about what is the main theme of Bechler’s manuscript.


Bechler is, of course, a revisionist, who doesn’t accept the argument that Newton’s critics failed to see the force of his attack on “hypotheses” (they were more “apodictic” than Bechler admits) and misunderstood the power, the explanatory power, of Newton’s theory. To Bechler, a chief source of misunderstanding (and of Newton’s own confidence) were the theorems from geometrical optics which Newton gave in his unpublished Lectiones opticae (why the stationary position of the refracted beam indicates minimum deviation, etc.) These facts may perhaps have been common coin, and were at least readily understood by his readers. Even Pardies, who at first didn’t understand that “unequal refraction of rays endued with different colors, were produced by equal incidences,” had no difficulty at the end in understanding the situation. Neither Hooke nor Huygens refer to it, so far as I remember. It was certainly not the “mathematization of scientific argumentation” that troubled his critics.


I am troubled by a number of other matters. Most of these result from my viewing Newton in quite a different fashion from Bechler (perhaps a very good reason for urging that the book be published). I am not at all certain (p.133) that the substance of the Lectiones opticae, although unpublished until 1729, can be described as remaining “kind of [sic] scientific secret.” I should like to stress that when Newton says that his theory is “deduced” from the facts he is not using the word in our modern sense. In Newton’s day it was used more loosely to mean “inferred.” It did not have the specific, directional meaning we give to it today. Newton merely meant that his theory was somehow inferred or arrived at from his experiments.


Finally, since he makes use of my papers on the subject, I am not at all happy with Bechler’s treatment of the relation of Hauksbee’s work to Newton’s later work. And I take strong exception to describing the Queries of the Opticks as “these endings and failures of a lifelong struggle.” They were, true enough, unfinished business: suggestions that could not be justified by, tested by, a method he took to be as rigorous as that he used in optical studies.


But for all this, I think the book should be published. It is certain to stir up some strong opposition and length debates.

Henry Guerlac

