these and observations of sudden mag-
netic storm commencements, geomag-
netic bays, and solar flare effects, it
should be possible to study the distri-
bution of conductivity within the earth
and thereby “to say something about
the temperature distribution and the
phase transition supposed at a depth of
a few hundred kilometers.” However,
Rikitake “is of the opinion that in view
of the resolving power of existing anal-
yses of transient geomagnetic varia-
tions, we can only say that the increase
in the conductivity at a depth of several
hundred kilometers is very steep.”

The last three chapters deal with the
effect of the ocean on geomagnetic vari-
ations, the advantages and limitations
of the “magneto-telluric” method, and
local anomalies of geomagnetic varia-
tion that indicate lateral inhomogene-
ities of electrical conductivity within
the earth’s crust and mantle.

The book can be highly recommend-
ed as a clearly presented, comprehen-
sively documented, and well-illustrated
summary of the results of the current
research in geomagnetism and electro-
magnetism relating to the interior of
the earth.

JaMES R. BALSLEY
Department of Geology,
Wesleyan University,
Middletown, Connecticut

Studies in Mathematics Series

Volume 1 in the Mathematical Asso-
ciation of America’s “Studies in Mathe-
matics” series, Studies in Modern Anal-
ysis, was published in 1962. Volume 3,
Studies in Real and Complex Analysis
(Prentice-Hall, Englewood Cliffs, N.J.,
1965. 221 pp., $4), edited by I. I
Hirschman, Jr., might be considered a
continuation of volume 1, for it makes
contact with the subject matter of that
book at several points. The second vol-
ume, Studies in Modern Algebra, was
concerned with quite different mathe-
matical material.

In the introduction to volume 1, it
was stated that the purpose of the series
is “to bring to the general mathematical
community expository articles at the col-
legiate and graduate level on recent de-
velopments in mathematics and the
teaching of mathematics” in order to

help overcome “the communication bar- -

rier which has arisen as a natural con-
sequence of the tremendous acceleration
in mathematical development that has
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taken place especially in the last twenty-
five years.”

If “mathematical community” is in-
terpreted as referring solely to pure
mathematicians and collegiate and grad-
uate students of pure mathematics, then
these volumes are a great success. The
exposition is quite uniformly clear, oc-
casionally delightfully exciting (to a
mathematician), and excellent in lending
historical orientation and showing the re-
markable interplay that frequently exists
between seemingly different branches of
mathematics.

There is no reason why a particular
series of mathematical expositions
should be addressed to the wider com-
munity of scholars and scientists con-
cerned with the applications of math-
ematics. Pure mathematicians do indeed
have a communication—and subject-
matter—barrier to overcome, even
among themselves. I only want to in-
form the applied mathematician that
he should expect to find applicable,
but only very slightly applied, mathe-
matics here.

The editor of the present volume has
wisely left to the contributors decisions
about how much mathematical back-
ground should be assumed, the extent
to which details should be given, and
so on. Accordingly, there is a wide var-
iation in the length, depth, and style of
the articles. Each is useful in its own
way and should be judged for what it
is, not for what it is not.

H. J. Bremermann traces the interest-
ing and sometimes surprising history of
the theory of functions of several com-
plex variables from its inception at the
turn of the century. Lawrence M.
Graves deals with nonlinear functions
from one Banach space to another, in
particular with the implicit-function
theorem; writers of texts on advanced
calculus should perhaps take note. Einar
Hille gives a brief introduction to semi-
groups, with some indication of their
many mathematical and physical appli-
cations. In a joint article, I. 1. Hirsch-
man, Jr., and D. V. Widder discuss the
genesis of the real inversion formulas
of the Laplace and Stieltjes transforms
and show their relation to totally posi-
tive matrices and variation-diminishing
transforms. H. H. Schaefer gives a de-
tailed treatment of the Lebesgue-Stieltjes
integral, in which the theory of measure
appears as a byproduct at the end rather
than as a basic tool at the beginning.
Guido Weiss presents the main aspects
of classical harmonic analysis and some
of the modern theory. Finally, Harold

Wisdom discusses the history of a rather
special problem, the inversion of semi-
infinite Toeplitz operators, showing in-
cidentally how several branches of anal-
ysis can become involved in the solution
of a single problem.

E. F. BECKENBACH
Department of Mathematics,
University of California, Los Angeles

Ionospheric Research

The literature dealing with iono-
spheric research is so large and con-
tinues to grow at such a rapid rate
that monographs summarizing our
knowledge must be gratefully wel-
comed. R. C. Whitten and I. G. Pop-
poff have performed a useful service
in providing this compact book, Phys-
ics of the Lower Ionosphere (Prentice-
Hall, Englewood Cliffs, N.J., 1965. 240
pp., $7.50). By restricting their volume
to that portion of the atmosphere with-
in the height range from 50 to 150
kilometers, they have avoided treatment
of many complex studies of the iono-
spheric F-region and the magnetosphere,
and in considering the lower ionosphere,
their point of view leans heavily to-
wards a description of the physical and
chemical properties of the atmosphere
and of the ionization and recombina-
tion processes that occur in response
to solar radiations.

A summary of the nature of the solar
ionizing emissions precedes chapters
that treat the pressure and density of the
atmosphere and its chemical properties.
The production and recombination of
ionization are then considered, and ma-
terial on measurements of atmospheric
parameters and ionization profiles is pre-
sented. Electromagnetic propagation is
discussed in terms of the conductivity
equations, with emphasis on collision
frequencies. The final chapter provides
a brief description of sudden iono-
spheric disturbances, polar cap absorp-
tion, auroral effects, and the perturba-
tions produced by nuclear bursts. Per-
haps the following technical words
chosen at random from throughout the
book will give an impression of the
contents: auroral temperature; bombard-
ment; conductivity; photoionization;
emission; polarizability; recombination;
concentration; particle; collector plates;
affinity; data; flux; and photons.

The list of references includes more
than 400 items, most concerned with
topics close to the author’s own in-
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