
The text would be suitable for a
course for advanced undergraduates
if the chapters on the electromagnetic
field and on quantum mechanics are
not used, and the book also would be
suitable for a graduate course if it is
used in its entirety and is supple-
mented by the instructor. It can be
well recommended as a textbook and
would certainly be useful reading for
graduate students and working physi-
cists as a self-study introduction to
special relativity.

The reviewer is responsible for the appli-
cation of opties to advanced-dimensional
measurement systems at the Automation
and Me asurcment Division of The Bendix
Corporation, Dayton, Ohio.

Handbook of radio-wave
propagation

ENCYCLOPEDIA OF PHYSICS, Vol.
49/2, Geophysics III, Part II. S.
Fliigge, ed. 596 pp. Springer-Ver-
lag, New York, 1967, $42.00

by Jules Aarons

Predominately a monograph on radio
observations of the ionosphere, this
volume of the Handbook of Physics
fulfills its title in part; it delves with
great detail into the physics, the ex-
perimental equipment and the data of
its subject matter. The 546 page sec-
tion on "Radio Observations of the
Ionosphere" is jointly written by K.
Rawer of the Ionospheric Institute of
Breisach, Germany and by K. Suchy,
who wrote his section when he was at
the University of Maryland. The sec-
ond article in the volume (approxi-
mately 50 pages) by S. Matsushita of
the National Center for Atmospheric
Research and the University of Colo-
rado is on "Lunar Tides in the Iono-
sphere."

To graduate students and beginning
research workers in the field, "Radio
Observations of the Ionosphere" is a
second book; it must come after
mastery of such volumes as Rat-
cliffe's Physics of the Upper Atmo-
sphere or at a more elementary level,
Davies's Ionospheric Radio Propaga-
tion. Suchy, who is listed as the prin-
cipal author of the introductory the-
oretical section, has developed his sub-
ject matter very completely. The ad-
vanced student can utilize the text in
theoretical studies. Rawer, who has
ranged in his research from experi-

mental observations and instrumenta-
tion of rockets to synoptic studies of
ionosoundings, describes in great de-
tail both the theory of individual dis-
tinct experiments, the equipment used
and the resulting data. At times the
details wander into such items as the
schematics of pulse-power generators
and resulting wave forms at specified
power lugs (with photos); at this
stage the handbook nomenclature is
carried too far. At other times, how-
ever, the detailing is important; rather
than presenting an idealized freehand
drawing, for example, the authors
have shown particle precipitation as
a function of latitude and particle en-
ergy.

From the viewpoint of those who
use a handbook for often needed
graphs, diagrams and tables, this vol-
ume does not satisfy. The material
is not oriented for the nonspecialist.

For advanced students or those
seeking details on a facet of radio-
wave propagation, the volume is ex-
cellent. A listing of symbols, general
references and an excellent index
make up a well-edited volume. How-
ever, the English is faulty; is appears
as if there were no editor to "monitor"
the grammar. Many sentences are
awkwardly formed ("A complete
theory is not yet existing"), but this
fault detracts only slightly from the
erudition of the text.

The review by Matsushita is careful
and succinct. The author, a leading
expert in ionospheric current systems,
has written an excellent review paper
on lunar tides in the ionosphere.

The reviewer is a senior scientist in the
Ionospheric Physics Laboratory of Air
Force Cambridge Research Laboratories.

For relativists and cosmologists

RELATIVITY THEORY AND ASTRO-
PHYSICS, PART 1: RELATIVITY
AND COSMOLOGY. Conf. Proc.
(Cornell, July-Aug. 1965) Jiirgen
Ehlers, ed. 289 pp. American
Mathematical Society, Providence,
R. I., 1967. $9.40

by Wolfgang Rindler

In the summer of 1965 some 30 for-
tunate graduate students and recent
PhD's met at Cornell for the Fourth
Summer Seminar on Applied Mathe-
matics, organized by the American
Mathematical Society. Students and
graduates were joined by a distin-

guished group of lecturers. The back-
grounds of the participants were di-
vided between relativity and astro-
physics, and the intention was to ex-
hibit and further stimulate the already
considerable interaction between these
two fields of research. The three-vol-
ume record of the formal lectures, ac-
tively and ably edited by Jiirgen Ehlers
(his excellent introduction makes it
hard for a reviewer to be original), at-
tests to the beautiful job that was done.
We are concerned here with the first
volume on relativity and cosmology;
the other two deal with galactic and
stellar structure respectively. These
lectures will hardly serve as a substi-
tute for a textbook, although Alfred
Schild's ten-lecture introduction to
modern general relativity (occupying
over a third of the book) comes closest
to doing so. On the whole, this vol-
ume could be regarded as a "sampler"
of modern activity in relativity and cos-
mology, slanted toward astrophysics.
It should be of great benefit to students
who wish to pick up basic ideas
quickly and authoritatively, often bril-
liantly presented and always well-ref-
erenced. Teachers, too, should be in-
terested in these methods of presenta-
tion.

Schild discusses very clearly and
with the aid of over 30 diagrams such
important topics as Lie derivatives,
Killing vectors, Fermi coordinates,
Kruskal's extension of Schwarzschild
space, the contributions of the various
terms in the metric to the "crucial ef-
fects," the deduction of the field equa-
tions from a variational principle and
the deduction of the law of motion
from the field equations (with a par-
ticularly elegant application to spin-
ning test particles—soon, perhaps, an-
other "crucial" effect). Also covered
are such prerequisites to the study of
gravitational radiation as jump condi-
tions and the Cauchy problem, the
weak-field approximation, spinors and
Petrov classification. I was baffled by
only one minor item, namely the un-
usually strong formulation of the
equivalence principle as relating whole
world tubes (rather than just cubes)
with similar objects in Minkowski
space.

The book continues with two short
lectures on new observational tests of
general relativity. In the first lecture,
Leonard Schifr discusses orbital gyro-
scopic precession (a test originally
proposed by him in I960), the second-
order stellar red shift (concluding that
this is not onlv unfeasible but uninter-
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FROM McGRAW-HILL

QUANTUM PHYSICS SERIES
Education Development Center. A set of six film loops, $110.00; individual film, $20.00. Available February, 1969.
This important series represents a link between theory courses and laboratory work and will enable the student to
gain a more intuitive feeling for quantum phenomena. The films visualize the time-development of wave packets
in various one-dimensional environments. In the scattering sequences, the student can easily picture the continuity
of the probability density and its slope at the boundaries of potential wells or barriers, as well as constructive and
destructive interference of the reflected and transmitted packets.

CONCEPTS OF THE UNIVERSE
Paul W. Hodge, Associate Professor of Astronomy, University of Washington. Approx. 150 pages. Cloth cover, $4.95;
soft cover, $2.95. Available April, 1969.
Brief, informal, and stimulating, the book is designed to provide the reader with a simple and graphic guide to the
universe as a whole and to describe some of the concepts which astronomers use to understand it. The book con-
centrates on the universe as a whole-the universe itself, superclusters and clusters of galaxies, and the galaxies of
stars. It is completely up-to-date and amply illustrated.

FUNDAMENTALS OF ELECTRICITY AND MAGNETISM, Second Edition
Arthur F. Kip, Professor of Physics, University of California, Berkley. 512 pages. Off Press.
A major revision of the second volume in the McGraw-Hill Series of Fundamentals of Physics, this new edition presents
an introductory course in classical electric and magnetic theory and provides new material on development of
divergence and curl, including a display of the use of vector operators. Among the other special features: a more
thorough development of the use of complex numbers; a new chapter on special relativity and its connection with
electromagnetism; new material on semiconductor devices.

INTRODUCTION TO MODERN PHYSICS, Sixth Edition
F. K. Richtmyer; E. H. Kennard; and John N. Cooper, U.S. Naval Postgraduate School. International Series in Pure
and Applied Physics. 752 pages. Available April, 1969.
Maintains the classic, historical features of the earlier editions while up-dating the material on solid state physics
and nuclear physics. New features include new material on quantum statistics, four-vectors in relativity, and ele-
mentary wave mechanics, plus shorter and more teachable chapters.

INTRODUCTION TO PHYSICS FOR SCIENTISTS AND ENGINEERS
Frederick Bueche, University of Dayton, 768 pages. Available April, 1969.
For the calculus-level university physics course, this new text contains a realistic selection of topics whose treatment
insures that both modern and classical physics can be covered in a three- or four-semester course. Although the text
is moderately rigorous and sophisticated, care is taken at every step to make the results physically reasonable.

INTRODUCTION TO PHYSICS AND CHEMISTRY, Second Edition
Arthur Beiser, formerly with New York University; and Konrad Krauskopf, Stanford University. 720 pages. Available
April, 1969.
Presents a major reorganization of topics and the addition of interest-stimulating essays on various subjects. New
pedagogical aids include chapter-end glossaries, multiple-choice exercises, questions, and problems. Marginal notes
appear throughout, and a mathematics refresher is included as an appendix. Two- and four-color artwork is also
featured throughout.

ELEMENTARY PHYSICS: Atoms, Waves, Particles
G. A. Williams, University of Utah. 350 pages. Available April, 1969.
Designed for a brief course in physics for non-majors, this new text covers the essentials of classical physics and
twentieth-century atomic and nuclear physics in an approach that is both historical and experimental. The book
includes problems, questions, and bibliographies for each chapter as well as marginal notes concerning important
new definitions, laws, and equations. The only prerequisite is high school algebra.

TWO COMPANION TEXTS FROM THE SAME AUTHOR
ESSENTIAL MATH FOR THE SCIENCES,
Volume I: Algebra, Trigonometry, and Vectors
Arthur Beiser, formerly with New York University. 224 pages. Published January, 1969.
This book, explicitly aimed at providing, not merely reviewing, the mathematics background needed in non-calculus
introductory science courses, particularly physics and chemistry, covers only those topics which will actually be of
use to the student in these courses. Meant for self-study, completely self-contained, the book discusses each topic
in a logical progression. It contains 500 exercises to which all answers are given and gives careful treatment to topics
usually found difficult by most students, i.e., logarithms.

Volume II: Analytic Geometry and Calculus
250 pages. Available April, 1969.
The author's intent is the same in this text: to provide the background needed in introductory science courses, and
to teach these topics not from the mathematician's point of view but from that of the working scientist. The text
begins with the elements of analytic geometry, and proceeds step-by-step to differential and integral calculus. Like
Volume I, Volume II is meant for self-study and is completely self-contained. Its explanations are straightforward with
no sacrifice of understandability to formal rigor. This text may be used independently or following Volume I.

McGRAW-HILL BOOK COMPANY, 330 West 42nd Street, New York, N.Y. 10036
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esting) and planetary radar reflection.
In the second lecture, Freeman Dyson
deals in a most refreshing way with
radar observations of the planets in
general, and he suggests a comprehen-
sive program of observations from
which the relativistic effects are finally
to be extracted with the help of a
computer.

In spite of the editor's valiant effort
to weave a connection between these
lectures, they are, to a large extent, in-
dependent units. But this is no disad-
vantage: One can begin reading this
book almost anywhere. Some con-
tributions are tantalizingly brief, and
one begins to wish for much more of
the same. I felt this particularly in
such short treatments of long subjects
as Rainer Sachs's lecture on gravita-
tional radiation theory, Charles Mis-
ner's whimsically titled lecture on
"Taub-NUT Space as a Counterexam-
ple to Almost Anything," Roger Pen-
rose's beautifully illustrated essay on
conform al methods, and Engelbert
Schiicking's sparkling but strangely
offhand survey of cosmology. Sachs
gets right down to several detailed ex-
amples of exact wave metrics and also
discusses approximation methods. Mis-
ner lists the pathological features of
his subject but concentrates on only
one, which was then new: the non-
unique analytical continuation of a
subregion. A welcome didactic fea-
ture of his contribution is the use of
differential forms. Penrose, in a tour
dc force with very little mathematics,
paints an intuitive picture not only of
the "ten conserved quantities" he dis-
covered jointly with Theodore New-
man, but also of that highly successful
general method developed chiefly by
himself—the conformal treatment of
space-time infinity. To Schiicking we
are mainly grateful for some fresh ideas
to shake us out of the usual rut. His
subject is further treated by David
Layzer in a contribution titled "A Uni-
fied Approach to Cosmology." Here a
statistically homogeneous and isotropic
relativistic substratum is embellished
with Newtonian perturbations using
methods of statistical mechanics. In-
teresting applications are made to cos-
mogony and to the arrow of time. One
suspects, however, that some of the
conclusions are a little more tentative
than the author seems to imply.

A rather isolated paper by Jeffrey
Cohen reports work done jointly with
Dieter Brill on a strong-field solution
of the famous Mach-Thirring effect—
the dragging of the inertial compass by

a rotating mass. A reference to Mach's
principle and why this problem is of
interest would have been helpful.

Joseph Weber extends some of
Sachs's theoretical remarks and then
reports on experiniental progress in the
search for gravitational waves with his
extraordinary and ever improving de-
tector at the University of Maryland.
Prospects for success, however, still ap-
pear remote. A. H. Taub contributes
a concise and careful exposition of rela-
tivistic hydrodynamics, devoting a sec-
tion to elastic shock waves and ending
with problems in general relativity.
As a natural application of some of
these ideas, G. C. McVittie describes
models of rather idealized gravitational
collapse—which have in the meantime
been further developed by himself,
Whitrow, Bondi and other collabora-
tors. Gravitational collapse, of course,
was particularly pertinent at that ga-
thering because it is one possible
source of energy for the vast radiative
emission of quasars, and quasars—then
as now—formed a common focus of in-
terest for relativists, cosmologists and
astrophysicists. (More recently, pul-
sars have come close to usurping this
role.) Quasars, then, not surprisingly,
have a chapter to themselves in this
book. In his usual masterly way,
Maarten Schmidt presents the then
current state of knowledge and con-
jecture, which, strangely enough, is
still quite topical, though many more
quasars are known today. The largest
observed redshifts are still about the
same, and the controversy over
whether they are of cosmological ori-
gin is still unresolved.

The book ends with two lectures
relevant to cosmogony. William Bon-
nor gives a very elegant and novel deri-
vation of Jean's formula for gravita-
tional instability, by submitting finite,
spherically symmetric, Newtonian mass
distributions to small perturbations.
His motive is to put the formula on a
more secure basis and also to study the
formation of galaxies. P. J. E. Peebles
discusses that other than highly topical
subject of "Microwave Radiation from
the Big Bang"—predicted and ob-
served. Here, too, we have more data
today, but the basic ideas have not
changed. Unless some convincing al-
ternative origin for this radiation can
be dreamed up, it will be hard to deny
the violent beginning of our universe.
By an oversight, incidentally, no credit
was given to the original and indepen-
dent proposer of this effect, George
Gamow; but this omission, I am given

• Progress in Nuclear Physics, Vol. 10
Edited by D. M. Brink and J. H. Mulvey,

Oxford

Follows the precedence of earlier volumes
in this widely acclaimed series—The
authoritative papers, prepared by utmost
experts in their fields, review the latest
developments on low energy nuclear
physics, with excellent articles on theo-
retical and experimental subjects in nu-
clear structure, nuclear reactions and the
problem of nuclear forces—skillfully
edited for the greatest accuracy, fluency
and readability.

Title No. 3559 1968 392 pages $19.00
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Angular Correlations from Alligned Nuclei
By G. Kaye, I. J. C. Read, Univ. of Liver-
pool and J. C. Willmott, Univ. of Manches-
ter

These immensely valuable tables contain
information relating to the angular cor-
relations between the y-rays emitted from
an excited state of a nucleus—one of the
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the spins—and provide essential informa-
tion about the initial nuclear state.

Title No. 3167 1968 224 Pages $12.00
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n Optical Properties and Band Structure
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• Progress in Nuclear Magnetic Reso-
nance Spectroscopy
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• Handbook of Vacuum Physics, Vol. 2,
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Secondary Electron Emission
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to understand, has by now been recti-
fied.

So much for the major benefits of
this book. There may also be a minor
one: Does it not reinforce the slowly
growing and rather welcome view that
relativists and cosmologists are a little
useful after all?

The reviewer is a professor at the South-
west Center for Advanced Studies in Dal-
las, which has cosponsored the series of
international Texas Symposia on Relativity
and Astrophysics in recent years.

Two textbooks without teachers

PROGRAMMED PHYSICS, PART 4:
KINETIC THEORY AND THERMO-
DYNAMICS. By Alexander Joseph,
Daniel J. Leahy. 208 pp. Wiley,
New York, 1967. Paper $4.95
PROGRAMMED PHYSICS, PART 5;
TOPICS IN MODERN PHYSICS. By
Alexander Joseph, Daniel J. Leahy.
269 pp. Wiley, New York, 1967.
Paper $4.95

by Gerald L. Pollack

These two books are the concluding
texts for a one-year programmed
course in physics. They are intended
for senior high-school students and
for liberal-arts majors in the first year
of college. The mathematics does not
go beyond intermediate algebra.

Part IV of this series is an elemen-
tary introduction in two chapters to
the kinetic theory of gases and to heat
and thermodynamics. The first chap-
ter starts with definitions of density,
pressure and temperature, and, with
these as a base, it works up to prob-
lems in Boyle's law and Charles's law.
The postulates of kinetic theory are
then put forth, and the development
goes through discussions of Boltz-
mann's constant, the van der Waals
equation and the Joule-Thomson ef-
fect. The second chapter is an ele-
gant, simple introduction to thermo-
dynamics. It contains a careful dis-
cussion of the first law in the form
&U ~ Q — W, and includes numerical
examples and treatment of adiabatic
and isothermal processes. The sec-
ond and third laws are also stated and
discussed, but not as thoroughly.

The authors have an ingenious tal-
ent for teaching the student to solve
rather complicated problems by lead-
ing him through a series of easier prob-
lems. In this way one is taught to find
the equilibrium for problems in which
two bodies with different specific

heats, masses, temperatures and phases
are mixed. In the same manner the
student learns how to solve several
problems in thermal conduction and
radiation. The problems are good
ones, and well constructed tables give
the student a good idea of what the
appropriate magnitudes are for differ-
ent materials. There are also good
discussions of thermodynamic pro-
cesses in the p-V plane, including iso-
baric and isochoric paths, cyclic pro-
cesses, and finally a thorough treat-
ment of the Carnot cycle and effi-
ciencies of heat engines. There is an
interesting section on entropy in terms
of order and probability, and there is
also practice in the use of the expres-
sion AS = Q/T. This book is highly
recommended to its intended audi-
ence, but it is only an introductory ac-
count. Some of the subjects that
must be omitted at this level are free
energies and other thermodynamic
functions, chemical potential, tempera-
ture dependence of most thermody-
namic quantities, and the Maxwell re-
lations.

Part V is an introduction to modern
physics in three chapters: wave-
particle duality (blackbody radiation,
photons, quantized energy), atomic
physics (Rutherford atom, hydrogen
energy levels, spectroscopy) and nu-
clear physics (radioactivity, nuclear
reactions, binding energy, K capture).
This is a book with a lucid presenta-
tion, a reasonable balance of emphasis
and, like its predecessor, many other
strong points. The presentations of
the Compton effect, the detailed de-
velopment of spectroscopy, and of nu-
clear reactions are all excellent. The
treatment is somewhat old fashioned;
for example, there is little mention of
modern developments of solid-state or
particle physics.

Both of these are books from which
an interested student could really learn
a good bit of physics without a teacher.
At the beginning of each chapter the
authors outline the objectives precisely,
and at the end of each chapter there
are good reviews and problems to test
further mastery of the material. The
bulk of the books is a well ordered
presentation of the material in the
form of narrative-question-answer.
The questions are well chosen, pre-
cise and form a continuous story; the
narratives are lucid and to the point.
Difficult ideas are repeated, but the
repetition is unfortunately not suffi-
ciently spread out over the book.
Many ideas are made clearer by fre-

Oxford

A German Source Book
in Physics

By K. B. BEATON, University of Sydney; and
H. C. BOLTON, University of Monash. De-
signed as an aid for undergraduate or post-
graduate students learning to read scientific
literature in German, the selections in this
volume are from original papers and important
books published during this century that are
significant in the development of physical
ideas. The text has been annotated so that the
linguistic complexities should not prove a
hindrance to the understanding of the scientific
content. Cloth, $11.20; paper, $5-60

Measurement and
Interpretation of Neutron
Structure Factors

Edited by B. T. M. WILLIS, University College,
Cardiff. Recent research on the magnetic and
nuclear elastic scattering of thermal neutrons
is reviewed by leading workers in the field
based on papers presented at an international
summer school held at Harwell in July 1968
on Accuracy in Neutron Diffraction. This
work has led to new information on the
electronic and nuclear charge distributions in
solids, and the book should be of interest
to crystallographers, solid-state physicists, and
chemists. 130 text figures. $9.60

Physics
AN INTRODUCTION

By ERNEST C. POLLARD, Pennsylvania State
University; and DOUGLAS C. HUSTON, Skid-
more College. An original and stimulating intro-
duction to physics, this text is directed to the
non-science student. Its central theme is the
concept that the unseen world, revealed by
science, is beautiful. To help the reader gain
an appreciation of this point, the authors
present physics as a logical development of
science and emphasize the relationship of
science to the individual and to society. The
introduction to calculus is clear and sympa-
thetic, and assumes no prior knowledge of the
subject. Informative figures and diagrams,
problems with solutions, bibliographies, and
an index complement the study.
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