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theory of the single electron. The four-vector potential
and current density and the six-vector fields are intro-
duced to exhibit the space-time symmetry of Maxwell's
equations: their “natural” invariance to a transforma-
tion from one reference system to another moving with
a linear uniform relative velocity constitutes the prin-
cipal of relativity in its electrodynamic formulation.
The group of the Lorentz transformations, relativistic
kinematics, and the theory of the electron are treated
in some detail.

Part IV (42 pp.) considers Minkowski's equations
for moving media, approaches to the generalization of
Maxwell's equations to elementary particle theory, and
general relativity.

The book ends with twenty-five mature problems;
the answers and comments which are included are in-
tegral parts of the text.

In the reviewer's judgment this text is the best avail-
able for a graduate physics course in electromagnetics.
That so much could be dealt with rigorously in so small
a volume is remarkable; it was achieved by stressing
the physics rather than the mathematics involved and
by carefully selecting the problems so as to minimize
the use of special functions and function theory. The
reader is provided with a carefully chosen vantage-point
from which to view the broad panorama of electromag-
netic theory. Although certain gaps have been left, these
are preferable to the detailed investigations that would
have been required to fill them and which might have
served to distract from the physically interesting and
essential.

The present book, although complete in itself, should
of course be considered within the framework of the
six-volume set of the late Dr. Sommerfeld’s lectures on
theoretical physics. Thus Volume IV, Optics, and Vol-
ume VI, Partial Differential Equations, provide excel-
lent supplements in which certain of the more special-
ized or mathematically sophisticated topics are treated.

Sommerfeld’s experiences as a student during the pe-
riod when Heaviside and Hertz “purified” Maxwell's
equations and first wrote them in their present form
lend a marked personal flavor to the writing. The per-
sonal tone of many sections (e.g., those dealing with
waves on wires, the Lecher wire system, the space-time
symmetrical form of Maxwell's equations) is high-
lighted by the significant contributions to the subjects
made by Sommerfeld and his students.

The only feature of the book we find sufficiently
negative to comment on is its almost mystical and
morbid preoccupation with units: more than fifteen
pages (or about five percent of the text proper) is de-
voted to this topic. Most of us will agree that the di-
mensional character of the fields deserves consideration
and that the rationalized MKS system is most con-
venient when working with Maxwell’s equations. How-
ever, few will go along with the implication that there
is more than convenience to the choice of units and
that there exists an ultimate set whose discovery awaits
a theory of the elementary particles. V. Twersky
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