1938] SHORTER NOTICES 319

a topic whose inherent possibilities are too frequently overlooked. It remains as a
particularly pleasant memory of the flight!

The sixth and last chapter, with its discussions of plane collineations and correla-
tions, quadratic transformations, linear and tetrahedral complexes of lines, and space
collineations, brings the book to a close. This chapter is rather sketchy, perhaps by
necessity, but it does round out the whole very nicely.

In general, then, the book is not for the beginner. It is a resumé of a portion of
the field of projective geometry, intended for a reader who has had some previous
acquaintance with the details. The approach, one might say, is in the manner of
Reye, and there is little of the concern for logical detail usually so evident in the
postulational developments of the present day. However, although some may raise
objection on the ground that it is not in the modern fashion, it does present quantity
in a small package and does it well.

B. C. PATTERSON

Quantentheorie. By Clemens Schaefer. (Einfithrung in die theoretische Physik, vol. 3,
part 2.) Berlin and Leipzig, de Gruyter, 1937. 74510 pp.

With this account of quantum theory, Schaefer’s colossal “Introduction” is con-
cluded; in its more than three thousand pages present and future generations of
students will find a good, solid, uninspired presentation of the foundations on which
rest the structure of modern physics and its astronomical, chemical, and technologi-
cal applications. In approaching this concluding part, one must view it as a unit in
the broader undertaking, rather than as an up-to-date treatment of quantum me-
chanics for its own sake; otherwise, it would be difficult to justify the selection of
topics and the relative space assigned them.

The first five chapters, almost one-half the book, are devoted to an historical ac-
count of the development of quantum theory during the first quarter of the century;
as such, depicting as it does the struggle upward from the difficulties of the old radia-
tion theory, through Planck’s quantum postulate and the Bohr theory of the atom
to the semi-empirical Hund theory of spectroscopy, it is excellent. But from the
logical, and perhaps from the pedagogical, standpoint this approach suffers from
certain more or less serious disadvantages; thus, the theory of atomic and molecular
spectra is left, for the most part, at the stage at which it was stranded almost a
decade and a half ago, with only the assurance that things will really turn out all
right in terms of the newer, much more satisfactory, theory.

This newer development is, appropriately enough, given mainly in terms of the
de Broglie-Schriodinger formulation; after an introductory Chapter 6 on the particle-
wave dilemma and its resolution with the aid of the wave theory of matter, almost
a hundred pages are devoted to the solution of the more elementary problems, such
as the harmonic oscillator and the hydrogen atom with and without external fields,
and to an elementary consideration of helium and the hydrogen molecule. The sta-
tistical interpretation of wave mechanics, illustrated by the uncertainty principle
and the theory of radio-active decay, is treated next, but without touching upon the
deeper question of the meaning of observation in quantum mechanics. This is fol-
lowed by a penultimate Chapter 9 on radiation, leading up to but not including the
Dirac theory of radiation and the important developments based thereon. The book
closes with a very readable chapter on Dirac’s relativistic theory of the electron,

Judged from the standpoint of the present, Schaefer’s text seems quite inade-
quate; it includes, in the main, only those successes enjoyed by the new mechanics
in the first five years of its existence. Almost no space is given to the more mature
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stage to which it has settled down in the past ten years, the more critical mathemati-
cal and conceptual formulation, the justification and extension of the Hund theory,
the applications to the physics of the solid and liquid states and to chemistry, and the
important heuristic advances in the theory of nuclear structure. In fine, in spite of its
size, and although the topics it treats are handled with competence, it is but an in-
complete chapter in an “Introduction to Theoretical Physics.”

H. P. ROBERTSON

Moderne Algebra. By B. L. Van der Waerden. 2d edition. Part 1. Berlin, Springer,
1937. 94272 pp.

This well known textbook on modern algebra here appears in a second edition.
There are no radical departures from the first edition, but the material has been some-
what rearranged and the presentation has been improved and simplified in places. The
author states in the foreword that he recognizes that the axiom of choice and the
well-ordering theorem are tools which are not desirable for the foundation of alge-
braic theory and hence he has omitted those parts which depend upon such methods.

Among the additions to the first volume in this second edition one should men-
tion the sections on finite fields, vector spaces, and decompositions of rational func-
tions into partial fractions. Most important is, however, the new chapter on evalua-
tion theory. This is a theory which one can consider both as an arithmetic and as a
metric theory of algebraic systems. The author considers Archimedean and non-
Archimedean evaluations and the corresponding perfect extensions of fields. The
evaluations of the rational field are determined. The fundamental results of Ostrowski,
giving all evaluations of the complex field and showing that Archimedean evalua-
tions can occur only in subfields of the complex field, are indicated but not proved. A
last section deals with the behavior of evaluations by algebraic extensions of the
field.

Let me say, to conclude, that the new edition has preserved the clear presentation
and readability of the first.

OysTEIN ORE

Origins of Clerk Maxwell’'s Electric Ideas as Described in Familiar Letters to William
Thomson. Edited by Sir Joseph Larmor. Cambridge University Press, 1937.
56 pp.

The twenty-two letters in this collection were written between 1854, the year in
which Maxwell received the degree of Bachelor of Arts from Cambridge, and 1879.
In them Maxwell discusses with his friend Thomson the ideas forming in his mind in
his efforts to develop a comprehensive theory of the electromagnetic field. It is inter-
esting to observe how he is led, step by step, to reject the action-at-a-distance
theories of his continental contemporaries in favor of the concept of stresses in a
medium as propounded by Faraday. The letters are not, however, confined to electri-
cal theory alone. Some are concerned with the curvature of surfaces, others with vor-
tices in an incompressible fluid, several trace his maturing ideas on the analysis of
colors, and optics and thermodynamics take their share. Sir Joseph Larmor has per-
formed a service to science in making these letters accessible to the public in published
form.
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