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I think no subject is better suited than chemistry for understanding how
reasoning works in the natural sciences, and how and why scientific
understanding develops and changes. Chemistry has an available, well
studied history; it stands between two sciences, physics and biology, and
has contributed to the advance of both; it is quantitative and qualitative,
equational and diagrammatic, informal and intensely computational; and



some scientific discipline: chemistry, physics, anthropology, biology,
psychology, statistics, etc? Each science has internal problems of an
abstract character that can be addressed by anyone, philosopher or not,
with a sound knowledge of the subject and suDcient acumen: the
equivalence or non-equivalence of alternative theories; the reliabilities of
methods of inference and argument common in the subject; equivocations
that matter to content or inference; the relations among ‘‘little theories’’
within the domain; reasons for the survival of theories known to be false;
characterization and botanizing of outstanding problems, and so on.
Contributions to resolving these issues are contributions to the science.
(For my money, the best work in ‘‘philosophy of physics’’ in the twentieth
century was John Von Neumann’s Mathematical Foundations of
Quantum Mechanics, but there are many valuable contributions to
physics of this kind, some of them by professional philosophers.) There is
one piece like this in Chemical Explanation, James Mattingly’s useful
essay on gauge theory and chemical structure. But mostly not.

There is another side to philosophies of X. The histories of many
sciences, chemistry among them, pose problems about representation,
inference, content and explanation, solutions to which might apply much
more generally: How can there be accurate and useful empirical laws
involving quantities that no one knows how to measure (the law of
Dulong and Petit; Cannizaro’s determination of atomic weights)? Why do
some empirically adequate theoretical frameworks suddenly die while
others, equally longstanding, replace them (energetics versus atomism
early in the 20th century)? Why do some radically false theories survive
in scientific education and discussion (Lewis electron structures and
molecular orbital theory)? Are some approximate theories introduced
under a common theoretical framework closer to the truth—their entities,
properties, and relations closer to something real—than others, and if so,
why (resonance versus molecular orbital theory)? How is theorizing and
representation limited and altered by computational tractability (electron
density calculations) or by cognitive accessibility?

What makes scientific examples valuable in philosophical context is
not the examples themselves, or the historical details of their genesis and
influence, but a diAerent level of abstraction the philosophical analyst can
produce from them, a characterization of a pattern of argument,
explanation, inference, depiction, rationales for preservation, or even a
profound puzzle. There are no contributions of this kind in Chemical
Explanation; there are a few essays that fairly vividly pose a question, but
attempt no answer, for example Robin Hendry’s nice discussion of
leading practitioners’ views of valence bond and molecular orbital
approximations in quantum chemistry. Some contributors have elsewhere
made excellent contributions to such questions (for example, Andrea
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Woody’s work on the reasons for the survival of Lewis structures and
molecular orbital theory). But not here.

The philosophy of X aAords two temptations, too seldom resisted. One
is intellectual journalism, essentially reporting in technical detail, often
mixed with philosophical jargon, on some scientific topic. The
philosophy of physics is full of such pieces—they will tell you in great
detail about gauge theory or quantum gravity or string theory or whatever,
with no original contribution to the science itself and no philosophical
point that warrants the esoterica. One can find the same kind of
philosophical journalism, perhaps a little less esoterically, in many essays
and some books on the philosophy of biology, cognitive science,
anthropology, and, in the volume considered here, chemistry. The other
temptation is the undergraduate lecture, which rehashes old philosophical
doctrines in the context of the science of X. A great deal of Chemical
Explanation is of this kind. In this volume, you can pretty much tell
whether an author is a chemist or a philosopher by the philosophical
literature brought to bear: chemists prefer the classics, Hume or Locke or




