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Multipole Fields. By M. E. Rose. 99 pp. John Wiley
and Sons, Inc., New York, 19SS. $4.95. Reviewed by
R. B. Lindsay, Brown University.

The multipole field is a standard technique in classi-
cal electromagnetic radiation theory, whereby the vector
and scalar potentials (or alternatively the Hertz vector)
descriptive of a field can be expressed as summations in
which the various terms correspond respectively to the
contributions of a single charge, dipole, quadrupole, and
so on to the higher orders of multipoles. In the present
volume the author introduces a unified treatment of the
quantum theory of radiation by means of multipole
fields of the type represented by irreducible tensors.
Thus the potentials of a 2'' pole field are given in terms
of irreducible tensors of rank L. This ties the definition
of a multipole field to transformation properties under
rotation and therefore provides a close relation to the
quantum mechanics of angular momentum eigenfunc-
tions.

After discussing the construction and properties of the
multipole fields of the type indicated the author applies
them to the theoretical description of gamma radiation
from nuclei as well as to the internal conversion associ-
ated with the de-excitation of nuclear states.

The treatment is straightforward though condensed
and will appeal primarily to theoretically-minded per-
sons with a good grasp of both radiation theory and
quantum mechanics.

Einfiihrung in die Quantenelektrodynamik. By
Walter Thirring. 122 pp. Franz Deuticke, Vienna, Aus-
tria, 1955. DM 17.50. Reviewed by Freeman J. Dyson,
Institute for Advanced Study.

This book stands in the same class with the Handbuch
article of Pauli on The General Principles of Wave
Mechanics. It presents quantum electrodynamics in the
same style and spirit in which Pauli presented wave
mechanics. To say this is high praise, for Pauli's book
has been correctly described as "the only adult presen-
tation of quantum mechanics". On the other hand, the
very adultness and breadth of Pauli's approach make
his article unsuitable as a text-book for average students,
and Thirring's book is similarly unsuitable. A student
will be well advised to work through a standard text-
book such as Heitler's Quantum Theory of Radiation

before embarking on Thirring. In this sense the title of
the book is misleading; it had better been called "The
General Principles of Quantum Electrodynamics".

With conciseness and clarity, Thirring develops the
mathematical formalism of quantum electrodynamics
from its logical foundations. He carries the theory far
enough to calculate the Schwinger correction to the mag-
netic moment of the electron. A general description of
the ideas of mass and charge renormalization is included.
There is no discussion of the historical development of
the subject, nor of the experimental facts from which
it originated.

The great merit of the book is the emphasis on physi-
cal principles. In all other "highbrow" expositions of
quantum electrodynamics, the mathematics dominates
and usually obscures the physics. In this book the
mathematics is kept firmly in control, and the physical
meaning of the formalism is at the center of attention.
A valuable and original feature is the opening chapter
which gives a survey of the orders of magnitude of the
various phenomena described by the theory.

In elegance of style and presentation, Thirring is even
better than Pauli. Pauli included a wider field and went
more thoroughly into details. Still, the mere fact that
the two books are comparable means that Thirring has
written a classic. Thirring's book will remain a standard
reference for serious workers in quantum field theory,
long after the contemporary student textbooks become
obsolete.

Finally, it may be worth remarking that Walter
Thirring is not identical with Hans Thirring, but is his
son. Walter Thirring is approximately as young as Pauli
was when he wrote the Handbuch article.

Shell Theory of the Nucleus. By Eugene Feenberg.
211 pp. Princeton University Press, Princeton, New Jer-
sey, 1955. $4.00. Reviewed by Bernard T. Feld, Massa-
chusetts Institute of Technology.

The revival and fruitful exploitation of the nuclear
shell model represents the outstanding development in
low-energy nuclear physics of the past decade. This de-
velopment began with the rediscovery, on the basis of
various empirical evidences, of the "magic numbers" and
their explanation, through the introduction of spin-orbit
coupling into a single particle model, by Mayer and
Jensen.

Although the extreme single particle model was enor-
mously successful in correlating a vast amount of nu-
clear information, it was soon evident that a more so-
phisticated approach would be required to achieve a de-
tailed and quantitative fitting of the data. In particular,
it soon became clear that while, to a first approximation,
each nudeon can be regarded as moving, independently,
under the influence of an average potential, the interac-
tions between nucleons cannot be neglected. The impor-
tant interactions are of two types: (1) interactions be-
tween particles outside of closed shells, and (2) coupling
between particles outside closed shells and the core of
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