
processes to an extent that they be-
come useless and completely wrong.
In a very concise manner, well-known
procedures and not so famous meth-
ods, as well, are investigated, always
with the thought in mind when and
where errors are likely to occur. This
excellent book should belong to every
library, private or official, which is
concerned with methods of numerical
computation.

Optical Masers. By O. S. Heavens. 103
pp. Wiley. New York. 1904. $3.25.
Reviewed by William S. Bickel, Tlir Penn-
sylvania State University.

It has not been a very long time
since the first optical maser was suc-
cessful, but in that time there has
been an almost fantastic amount of
progress in maser technology and in
the associated areas of physical optics
and optical instrumentation. With the
maser giving us physical quantities
enhanced by many orders of magni-
tude over those which had previously
been accessible to us, it is natural
that this device, coupled with a va-
riety of optical instruments, would
create some surprises and even cause
a reexamination of some well-under-
stood concepts of optics. It is also
understandable that even with a field
so young and developing so fast.
that an attempt be made to stop and
summarize concisely some of the basic
principles and important techniques
of current maser research. This mono-
graph does just this and in a way
that should be interesting and en-
lightening to anyone associated with
maser research or just generally in-
terested in the maser field.

Dealing entirely with masers of the
optical region, the book begins with
a succinct and elucidative introduc-
tion to electromagnetic radiation and
its interaction with matter with spe-
cial emphasis on the concepts of
time and space coherence that have
been so remarkably demonstrated by
masers. Boltzmann statistics and tran-
sition probabilities are discussed with
specific reference to the population
inversion necessary for maser activity.
Subsequent chapters treat the maser
in the optical region with a consid-
erably detailed discussion of the ex-
citation of the maser system and the
operation and characteristics of vari-

ous solid-state and gaseous masers.
The last chapter deals briefly with
the applications of optical masers to
such fields as communications, optical
radar, Raman spectroscopy, photog-
raphy, and plasma research.

An especially impressive and im-
portant feature of this little book is
that it is not written in generalities.
The author has taken unusual care
in specifically quoting the various ex-
perimental values—temperatures, pres-
sures, percentage compositions, power
outputs, line widths, wavelengths, etc.
—that characterize various maser sys-
tems. I think it will lie a while be-
fore one will find a book that sum-
marizes this fascinating field so com-
prehensively but at the same time so
specifically.

Biographical Memoirs o£ Fellows of the
Royal Society, Volume 9. 321 pp. The
Royal Society, London, 1%3. Sfi.00.
Reviewed by R- H- Lindsay, Brown Uni-
versity.

These biographical memoirs continue
to serve as very useful source material
for the history of contemporary sci-
ence. The present volume contains
notices of seventeen fellows who died
between 1961 and 1063. In their pro-
fessional interests, nine were physical
scientists or technologists, six were life
scientists, one was a statistician whose
chief concern was with the life sci-
ences, and one was a historian. To
those interested in the longevity of
scientists, it may be pointed out that
the oldest at death (a medical sci-
entist) was 91 and the youngest
(a molecular biologist) was 63. The
average age at death was close to 77.

Of greatest interest to physicists arc
the biography of Niels Bohr by Sir
John Cockcroft and that of Sir Charles
Galton Darwin by Sir George Thom-
son. Bohr, who died on November
20, 1962, was elected a Foreign Afem-
ber of the Royal Society in 1926.
Cockcroft's eighteen-page memoir is a
very readable survey of the principal
events of Bohr's professional life and
pays particular attention to his close
relations witli Rutherford and other
prominent British atomic physicists.
In addition to the emphasis on his
outstanding contribution to physics as
the founder of the quantum theory of
aiomic structure, there is a relatively

long account of his activities in con-
nection with the atomic bomb and
the peaceful uses of nuclear energy.
There is less about Bohr's concern
with the epistemological aspects of
atomic physics to which he returned
again and again throughout his life
and which will continue to be a source
of philosophical inquiry and discus-
sion for years to come.

The memoir of Darwin will also
be read with interest and satisfaction.
Due justice is paid to the professional
accomplishments of his very active life
as a teacher, research investigator, and
educational and scientific administra-
tor. He was a man of great personal
charm and a persuasive and effective
lecturer, even on somewhat unpopular
topics.

Other biographical sketches which
will probably appeal to physicists are
those of R. A. Fisher, the statistician,
John Read, the chemist and historian
of chemistry, and George Macaulay
Trevelyan, the historian, who for
eleven years was Master of Trinity
College, Cambridge.

Each memoir is accompanied as
usual with a complete bibliography
and an autographed portrait. The
quality of book production continues
to maintain the high standard set by
the previous volumes in the series.

Progress in Biophysics and Molecular
Biology, Volume 13, J. A. V. Butler, H. E.
Hu\ley, and R. E. Zirkle, eds. 328 pp.
(Pergamon, Oxford) Macraillan, New
York, 1963. $12.75.
Rnnrwed by George H. Weiss, Rocke-
feller Institute.

The modern developments in biology
with the best publicity are usually
those related to "The Code". How-
ever, there is a new feeling which per-
vades many fields in biology that
physics and chemistry are the keys to
unlock all of the mysteries of life
phenomena. This volume is a good in-
ireduction to several biological prob-
lems that can be stated in essentially
physical terms.

One of the most important and old-
est of these problems is the mechanism
by which radiation affects biological
structure. A long review of the work
on radiobiological mechanisms is given
by L. G. Augenstein. Not only are
these problems intriguing from the
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1
PHYSICS publications from P-H

Exploring the Physical
Sciences
Willard J. Poppy and Leland L. Wilson, both of
the State University of Iowa. Physical concepts are
developed through an historical approach, present-
ing facts about certain physical phenomena through
development of concepts to physical laws. March
1965, approx. 300 pp., $6.95

Matter, Earth, and Sky,
Edition, 1965
George Gamow, University of Colorado. Offers a
thorough integration of the Physical Sciences. Dis-
cusses things familiar from every day experience
and then takes the student into the world of atoms
—inspections of the microcosm and the macrocosm.
March 1965, approx. 593 pp., $8.25

Theory of Partial
Coherence
Mark J. Beran, University of Pennsylvania and
George B. Parrent, Jr., Technical Operations Re-
search, Inc., Mass. A research monograph treating
classical electromagnetic fields with statistical prop-
erties. The first book devoted entirely to the theory
of partial coherence. (In the Prentice-Hall Inter-
nafl Series in Physics) 1964, 193 pp., $9-00

Elements of Physics, 4tn
Edition, 1965
Dudley Williams, Kansas State University, and
George Shortley, Vice-President and Director,
Washington Operations, Booz-Allen Applied Re-
search, Inc., Bethesda, Md. A revised edition of a
widely accepted text integrates classical and mod-
ern physics in a rigorous introductory text for sci-
ence and engineering students. March 1965, approx.
975 pp., $11.00

Physics of the Earth's
Upper Atmosphere
Colin O. Hines, University of Chicago, Irvine
Paghis, Theodore R. Hartz, and Jules A. Fejer, all
of the Defense Research Telecommunications Estab-
lishment, Ottawa, Canada. For those who wish to
obtain a broad understanding of the physical proc-
ess of the earth's upper atmosphere. March 1965,
approx. 496 pp., $13-00

Methods of Quantum Field
Theory in Statistical Physics
A. A. Abrikosov, L. P. Gorkov, and I. E. Dzyalo-
shinski. Academy of Sciences, U.S.S.R. Translated
by Richard A. Silverman. Incorporates much mate-
rial available for the first time and includes very
recent developments. Also presents a detailed ex-
position of all necessary background material for
this subject. 1963, 352 pp., $12.00

Calculus of Variations
I. M. Gelfand and S. V. Fomin, Moscow State University. Translated from the Russian by Richard A.
Silverman. Adopting a consistently modern, functional analysis point of view, the book stresses under-
lying geometric and physical ideas. The numerous problems, closely paralleling the material in the
text, were expressly compiled for this English-language edition. 1963, 232 pp., $8.2}

announcing a new Physics series . . .

BRANDEIS LECTURE SERIES
two books to be published in cooperation with Brandeis University Institute of Physics—based on
lectures given there in the summer of 1964

Field Theory
K. Johnson, Massachusetts Institute of Technology,
S. Weinberg, University of California, Berkeley,
and J. Schwinger, Harvard University. An intro-
duction to three important aspects of theoretical
physics written at the graduate level. January 1965,
approx. 400 pp., Price to be announced.

General Relativity
H. Bondi, Kings College, F.A.E. Pironi, Kings Col-
lege, and A. Troutman, Polish Academy of Science.
A sound pedagogical survey of the field of general
relativity with an introduction to two important
parts. January 1965, approx. 400 pp., Price to be
announced.

for approval copies, write: Box 903

PRENTICE-HALL, INC., Englewood Cliffs, N J .
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We are pleased
to announce the
publication of

ELECTROMAGNETIC
FIELDS AND
INTERACTIONS
by Richard Becker and
Fritz Sauter
This new edition has been com-
pletely rewritten and translated
from the famous German text by
Abraham and Becker and is now
in its sixteenth edition.

Electromagnetic Theory
and Relativity
covers the introduction to vectors
and tensor calculus, the electro-
static field, the electric current
and the magnetic field, general
fundamental equations of the elec-
tromagnetic field, relativity theory.
1964. $9.50

Quantum Theory of Atoms
and Radiation
covers the classical foundations of
electron theory, foundations of
quantum mechanics, single-elec-
tron problems, theory of radiation,
relativistic theory of the electron.
1964. $9.50
These first two volumes (of the
three-volume set) will be followed
by volume three.

ATOMIC MIGRATION
IN CRYSTALS
by L. A. Girifalco, University of
Pennsylvania
Solid state diffusion studies clarify
the fundamental mechanisms in-
volved in a wide variety of proc-
esses including corrosion, plastic
deformation, phase transformation,
and alloy formation. Using as a
foundation the geometry of crystal
lattice and the nature of inter-
atomic forces, this book develops
a clear picture of atom movement
in crystals. 1964. $3.50

THE WORLD OF
ELEMENTARY
PARTICLES
by Kenneth W. Ford, University
•of California, Irvine
An introductory presentation of
the contemporary picture of the
infinitesimal world of elementary
particles, and radical new ways of
thinking about nature. 1963.

Paper, $3.00

See our display at the
Physics Shotv, Booth 2

BLAISDELL PUBLISHING
COMPANY
A Division of Ginn and
Company

135 West 50th Street
New York, N.Y. 10020

biological point of view, but they are
also challenging as purely physical
problems in the mechanisms of energy
transfer.

The field of botany provides an-
other fascinating area of investigation
in enumerating the mechanism for
movement of liquids through the
stems of plants. Although this prob-
lem might sound simple it gives rise
to difficulties which require great in-
genuity in the unravelling of the sev-
eral possible transport mechanisms. A
review of research on this topic by
R. D. Preston makes for stimulating
reading. Other articles in this fine
collection include ones by G. Scholes
on the radiation chemistry of aqueous
solutions of nucleic acids and nucleo-
proteins, by O. Kratky on small-angle
x-ray scattering applied to substances
of biological interest, by M. Grun-
berg-Manago on enzymatic synthesis
of nucleic acids, and by F. D. Carlson
on the mechanochemistry of muscular
contraction.

This volume is of interest not only
to biophysicists but also to other
physicists as an introduction to fron-
tier problems in biology.

Principles of Magnetic Resonance. By
Charles P. Slichter. 246 pp. Harper &
Row, New York, 1963. $8.25.
Reviewed by J. H. Van Vleck, Harvard
University.

This book is based on the popular
graduate course on "Magnetic Reso-
nance in Solids" which the author
gave as Loeb Visiting Lecturer at Har-
vard in 1961. This fact should be kept
in mind in appraising the volume; it
does not pretend to be a treatise cover-
ing in detail all aspects of the sub-
ject, but rather it aims to give gradu-
ate students a "feel" for the subject.
This objective is well described by
quoting some sentences from the au-
thor's preface: "The problem faced by
a beginner today is enormous. If he
attempts to read a current article, he
often finds that the first paragraph
refers to an earlier paper on which
the whole article is based, and with
which the author naturally assumes
familiarity. That reference, in turn is
based on another, so the hapless stu-
dent finds himself in a seemingly end-
less retreat. I have felt that graduate
students or others beginning research

in magnetic resonance needed a book
which really went into the details of
calculations, yet was aimed at the-?
beginner rather than the expert."

The book opens with a brief irM
troductory chapter on the "Elements
of Resonance". The next chapter is
called "Basic Theory" and presents
with unusual clarity such subjects as
rotating frames for alternating fields,
the Bloch equations, 180° pulses, and
the Kramers-Kronig relations. The
text goes on to consider the meth-
od of moments, chemical shift,
the Knight shift, indirect nuclear
coupling, and the density-matrix and
its use in the Bloch-Wangsness-Red-
field theory of line structure. Professor
Slichter cites Tolman's Principles of
Statistical Mechanics as having an ex-
ceptionally good discussion of the den-
sity matrix, but this comment applies
equally well to his own presentation.
The chapter on electric quadrupole
effects includes discussion of Clebsch-
Gordan coefficients and the Wigner-
Eckart theorem. After opening with a
taste of ligand field theory, the final
chapter, "Electron Spin Resonance",
treats especially the V* centers, which
were first observed by Castner and
Kanzig and which are diatomic com-
plexes formed "by the trapping of
electrons in irradiated alkali halides.
Possibly one may wonder why this
subject is included, as it is a rather
more specialized one than most of
those treated in the book. The diS
cussion of it can, however, be regarded
as a sort of graduation exercise, since
this single problem involves simul-
taneously so many of the interactions
studied in earlier pages.

At the end, the book includes eight
pages of problems, a selected bibliog-
raphy, and five appendices dealing
with mathematical details.

Since the volume is only about half
as large as Abragam's massive Prin-
ciples of Nuclear Magnetism, the cov-
erage of subject matter obviously can-
not be as extensive. The book does
not include such subjects as negative
temperatures, Landau-Lifshitz in dis-
tinction from Bloch damping, and the
Overhauser effect, even though Pro-
fessor Slichter pioneered in confirming
this effect experimentally. However, a
title "Selected Topics in Nuclear Res-
onance" would have been too restric-
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