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presuppose a general knowledge of physics, and the
reader is not left in doubt that for complete under-
standing he will have to dig deeper. However, the pre-
sented material will enable him to know where to dig.
The level of presentation is such that an advanced
graduate student should find the lectures stimulating
and rewarding.

In addition to Alaga's contribution, the book con-
tains the following lectures: Racah on mathematical
techniques of shell-model calculations; Talmi on the
independent-particle description; Mottelson on collec-
tive phenomena; Morpurgo on electromagnetic proper-
ties of nuclei; and Goldstone on the theory of nuclear
matter. In addition, there are several short contribu-
tions on diverse subjects.

Finally, I do not know whether to praise, or to be
critical of, the editors, the Italian Physical Society, for
publishing the lectures in such a neat book form, since
it seems to necessitate delay and considerable expense.
Probably I should do the latter; it would have been
more useful if the lectures had been issued with a
smaller time delay and at a price which students could
afford more easily.

Conjectures and Refutations. The Growth of Scien-
tific Knowledge. By Karl R. Popper. 412 pp. Basic
Books, New York, 1962. $10.00. Reviewed by George
E. Hudson, National Bureau of Standards, Boulder.

THE author's inquiry is a development of a theory
of knowledge and its growth based on the central

theme that "we can learn from our mistakes". In the
light of this simple but powerful precept, he formulates
and solves a whole series of philosophical problems.
Popper points out that the tremendous variety of
sources of knowledge, including empirical observation,
inspired guess, journalistic authority, and dictatorial
decree, are of no consequence in determining the va-
lidity of knowledge so obtained. With the question of
how to detect and eliminate error goes the answer that
all theories which purport to lead to knowledge must
be subject to severe critical examination. If the theory
corresponds with the facts, it is true. Thus, Popper is
no believer in manifest truth. By the criterion of test-
ability of a theory, he draws a sharp line between such
theories and others like astrology, psychoanalysis, and
racism. The verifiability of a theory and the feeling
that it is therefore more probable are of very little
scientific interest. A host of questions are considered,
ranging from operationalism, determinism, relativism,
and existentialism to dialectics and induction.

For the physicist, these considerations are of great
but general interest, usually as philosophical back-
ground for teaching. Thus, Popper's approach is not of
service in suggesting new physical theory but can be
utilized for self-examination by a physicist who is
tempted to put forward some new result, if he follows
the criteria listed in the book. Popper's thesis seems to
follow well-established principles of scientific method.
Of still more interest is what he has to say in a nega-
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tive sense concerning some notions held by many
physicists.

He takes to task the so-called instrumentalist view
that knowledge is only a tool. Although later Einstein
"repented", he was largely responsible for the wide-
spread adoption of instrumentalism. Popper dismisses
the closely related notion of operationalism by assert-
ing that measurements presuppose theories. He is con-
cerned with the nai've adoption of the instrumentalist
"official view" of quantum theory held currently by
most leading theorists and teachers of physics. He
maintains that by adopting the Bohr principle of com-
plementarity, they have accepted the subjective ideal-
ism of Berkeley and Bellarmino. Popper feels that this
principle is ad hoc and has been completely sterile in

physics. Yet he does not believe in ultimate explana-
tion by essences, but instead follows the theme set by
Xenophenes twenty-five hundred years ago:

The gods did not reveal from the beginning
All things to us; but in the course of time
Through seeking, men find that which is the better.

But as for certain truth, no man has known it,
Nor will he know it; neither of the gods,
Nor yet of all the things of which I speak.
And even if by chance he were to utter
The final truth, he would himself not know it;
For all is but a woven web of guesses.

Only in this way can scientific knowledge grow.
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