
Concepts of the Universe
By Paul W. Hodge
125 pp. McGraw Hill, New York, 1969.
Paper $3.50, cloth $5.50

Anyone who knows little or nothing of
cosmology will get much enjoyment and
stimulation from an evening spent with
this slim volume, more than two thirds
of which consists of lively drawings and
the usual magnificent photographs
(mostly taken by the author) of whirl-
tag spiral galaxies, incandescent gas
clouds and the like.

He will learn about the many differ-
ent species of galaxies and the difficul-
ties of determining their distances
(Hodge is an expert on this kind of dis-
cussion. In 1966 he and George Wal-
lerstein sparked a lively debate when
they suggested that the accepted extra-
galactic distance scale was in error by
207c), the expansion of the universe
and the theoretical universes that cos-
mologists make up in order to under-
stand the real one, the closed and finite
worlds, quasars and many other things.
All this is presented in an easy and in-
formal style, which, in the author's
words, "assumes nothing on the part of
the reader except the ability to read."

Here, then, are all the makings of a
good book. And yet, on closer exam-
ination, it is disappointing. That one
can be precise even informally and
without mathematics has been shown in
such splendid little books as Hermann
Bondi's The Universe at Large, Fred
Hoyle's The Nature of the Universe and
Dennis Sciama's The Unity of the Uni-
verse. Hodge's book, on the other
hand, makes too little effort to tell how
things really are. It abounds with such
woolly passages as "The second as-
sumption is that the universe is isotrop-
ic. This means that the galaxies are
distributed and are moving, whatever
their velocities, in a smooth and uni-

form manner. All the velocities, for in-
stance, are velocities of expansion. We
don't have a situation where the uni-
verse around us is expanding, some-
where else it is contracting, and at other
places it is perhaps vibrating or rotating
or something else." This unusual defi-
nition of isotiopy stands beside equally
unusual definitions of homogeneity (as
smoothness, apparently on the milk
analogy) and of cosmic incoherence (as
the complete independence of all the
parts, despite the evident gravitational
binding).

One error in particular should not be
allowed to pass unchallenged, because
it is spreading in the popular literature.
On page 8 Hodge discusses the "veloci-
ty boundary" (better known as the
event horizon), at which the expansion
rate is such that photons from it can not
reach us in a finite time, and galaxies
beyond it can not be seen by us. He
then concludes that "There are mathe-
matical models of the universe that
have galaxies beyond that 'disappear-
ing' distance, going even faster than the
velocity of light. Of course the laws of
relativity forbid this, and such models
are of only academic interest."

In actual fact, the laws of relativity
not only allow this, they positively de-
mand it in the case of many perfectly
respectable models, such as the well
known de Sitter model or the presently
favored Lemaitre model. Of course,
such things can not happen in the flat
space-time of special relativity. But
then no one since Milne has tried to do
cosmology with special relativity. The |
motion of the galaxies is governed by
gravity, and the modern theory of grav-
ity is general relativity. Modern cos-
mology, therefore, is essentially
general-relativistic cosmology. Now
general relativity is, roughly, a patch-
work of local special relativities (much
as a curved surface is a patchwork of

Spectrogram of a
galaxy is often
extremely small
and hard to
decipher. (From
Concepts of the
Universe by
Hodge.)
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DIRECT NUCLEAR
REACTION THEORIES
By Norman Austern,
University of Pittsburgh
A Volume in the Monographs and
Texts in Physics and Astronomy,
edited by R. E. Marshak
A guide to modern research in di-
rect nuclear reaction theo-ies, this
book both evaluates and classifies
published research reports and ex-
plores the background and practi-
cal development in this field.
Direct reactions are discussed as

a special case of nuclear structure theory. Students preparing
for work in theoretical or experimental nuclear physics, as well
as active researchers in the field will benefit from this system-
atic approach to the vast amount of published research articles.

CONTENTS: Wave Packets. Direct Reactions. Some Useful For-
mulas. Basic Dl Theories. Applications of the DW Method. More
About Coupled Channels. Wavefunction Models, High Energy.
Spectroscopic Applications of Stripping. Polarizations and Angu-
lar Correlations. DW Exchange and Recoil Effects. Unified The-
ories, Dispersion Theories. Index.

1970 390 pages $19.95

MICROWAVE MOLECULAR
SPECTRA
By Walter Gordy and Robert L.
Cook, both of Duke University
Part 2 of Chemical Applications of
Spectroscopy, Second Edition, ed-
ited by W. West
Volume 9 in Techniques of Organic
Chemistry, edited by A. Weiss-
berger
"A quantitative study of micro-
wave spectroscopy provides nu-
merous, rather elegant examples
of the application of quantum me-

chanics to problems of molecular dynamics. Although the
quantum mechanical treatment can, in some cases, be some-
what complicated in its details, much of the information deriva-
ble from microwave spectra of molecules is of such importance
that it justifies more than casual attention."

—from the Preface

Here is an up-to-date basis for the understanding of microwave
spectra in the gas phase, having singular relevance in the fields
of chemistry and physics. The theory is developed from the sim-
plest approach consistent with essential correctness and ap-
plicability. A variety of types of information about selected
molecules is included for both organic and inorganic molecules.
Nuclear hyperfine structure and isotopic shifts of spectral lines
are treated with the aim of using them to gain information about
molecules. This volume serves a dual purpose in providing a
source and reference book, and a basic textbook which explains
essential theory for interpretation of the spectra and derivation
of information from spectra.

1970 752 pages $32.50

ATOMIC ABSORPTION SPECTROSCOPY
Applications in Agriculture, Biology, and Medicine
By Gary D. Christian, University of Kentucky and Fredric J. Feld-
man, Beckman Instruments, Inc.
This book reviews recent literature in the field, thoroughly ex-
plaining the underlying principles of atomic absorption spec-
troscopy. Also presented is current knowledge of the techniques
and instrumentation available for spectroscopic analysis and a
guide to the capabilities and limitations of atomic absorption
for dozens of elements in specific biological and agricultural
applications.

Atomic Absorption Spectroscopy is divided into two parts.
Part 1 gives principles and theory in a format that the beginner
and the biochemist not trained in spectroscopy can readily un-
derstand. Extensive coverage is given to instrumentation and
techniques. Part 2 presents practical procedures and data to be
used in specific experiments, including a chapter for the novice
on how to prepare samples for spectroscopic analysis. Data on
the elements is arranged according to periodic-table grouping.

1970 490 pages $16.50

FAR-INFRARED SPECTROSCOPY
By K. D. Moller, Fairleigh Dickinson University and W. G. Roths-
child, Ford Motor Company Research Center
A Volume in the Wiley Series in Pure and Applied Optics, edited
by S. S. Ballard
This book discusses the application of far-infrared spectroscopic
techniques to phenomena in physical chemistry and physics.
The authors assemble, describe, and thoroughly discuss the
major research endeavors in the field, illustrating the types of
problems to which its techniques can be applied. The first four
chapters deal with instrumentation, the following nine chapters
contain problems in chemical physics of which seven chapters
deal with vapor and liquid-phase spectra and the remaining two
treat crystal spectra. A wavelength calibration table, an exhaus-
tive bibliography and appendices on specialized subjects in solid
state physics are included.

1970 752 pages $29.50

OPTICAL DATA PROCESSING
By Arnold Roy Shulman, Goddard Space Flight Center
A Volume in the Wiley Series in Pure and Applied Optics, edited
byS. S. Ballard
Since most available literature in the field of optical data proc-
essing is at a rather advanced level, it does not provide an ample
introduction for prospective newcomers to the field. To fill this
gap, the author provides the detailed background necessary for
understanding coherent optical data processing techniques, with
practical examples and results of these techniques applied to
specific types of data. Included are discussions of Fourier op-
tics, data processing techniques, and holography, generously
illustrated with diagrams and photographs.

CONTENTS: Geometric Optics. Characteristics of Light. Fourier
Transforms. The Fourier Transform by Diffraction of Light.
Optical Spectrum Analysis. Characteristics of Photographic
Film. Optical Filtering and Correlation. Analysis of Optical Data
Processing Systems. Zone Plates. Holography. Holographic Tech-
niques. Properties and Techniques for Photographic Reproduc-
tions. Appendices. References. Index.

1970 710 pages $32.50

FOURIER METHODS IN CRYSTALLOGRAPHY
By G. N. Ramachandran, Indian Institute of Science and
R. Srinivasan, University of Madras
A Volume in the Wiley Monographs in Crystallography, edited by
M. J. Buerger
The authors, in writing this monograph, have employed a decade
of involvement in Fourier methods in crystallography. It is con-
cerned with theoretical methods available for transforming the
data of x-ray diffraction by a periodic crystal into the electron
density distribution in the crystal. The monograph deals partic-
ularly with procedures for deriving the structure via Fourier
methods applied directly to x-ray intensities. The problem of
making use of partial information regarding atomic positions is
discussed in great detail.

This volume is essentially an account of the authors' pro-
cedures for deriving a structure, together with a discussion of
related basic topics and extensions of their procedures. Isomor-
phous replacement and anomalous dispersion are discussed
considerably, with special reference to their application in the
solution of the phase problem.

1970 256 pages $15.95
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THE APPLICATIONS
OF HOLOGRAPHY
By Henry John Caulfield, Sperry
Rand Research Center and Sun
Lu, Texas /nstruments Inc.
A Volume in the Wiley Series in
Pure and Applied Optics, edited by
S. S. Ballard
"It was our intention to write a
book not for our fellow hologra-
phers, but for the many technical
people who could use holography
if they knew what it can do and
how it can be done. Therefore, we
have tried to make the book a

self-contained introduction to holography and its applications
...the emphasis is on making the basic phenomena as clear
as possible."

—from the Preface

CONTENTS: Waves and Images. Waves—Their Properties and
Sources. Split-beam Holography. Single-beam Holography.
Physical Recording Media and Reconstruction Efficiencies of
Holograms. Classification of Holograms. Limitations of Holog-
raphy. Applications to 3-D Photography. Applications to 2-D
Photography. Applications of Computer-Generated Holograms.
Applications to Optical Data Processing. Applications to Inter-
ferometry. Applications of Holographic Information Storage. Ap-
plications of Holography to Microscopy. Applications of
Holography to Motion Pictures and Television. The Future of
Holography. Appendix. References. Index.

1970 160 pages $9.95

PRINCIPLES OF HOLOGRAPHY
By Howard M. Smith, Senior Research Physicist, Eastman Kodak
Company
"This is the first book to treat all the fundamental aspects of
optical holography under one cover. It is amazingly up-to-date
...and provides an excellent physical description of the process
as well as thorough theoretical treatment. Various applications
are described and evaluated."

—American Scientist

"This is a highly understandable book which covers the history,
practice and applications of holography. Three chapters cover
the general theory of plane and volume holograms and the fac-
tors affecting image resolution. There is a 150-page discussion
of practical considerations from light sources through to object
motion. Color holography is treated briefly. The final chapter
deals in length with various applications. The author's derivation
of a Fourier transform for a one dimensional case is covered in
an appendix. The book is indexed and well referenced."

—Image Technology
1969 239 pages $9.95

APPLIED MATRIX AND TENSOR ANALYSIS
By John A. Eisele and Robert M. Mason, both at the Naval Re-
search Laboratory
"In order to present topics of recognized importance and rele-
vance that unfortunately are neither universally taught nor well
understood, we have attempted to fill in the gaps in coverage of
other recent books. By depending on sufficient detail, illustra-
tive examples, drawings, and mnemonic devices, we hope to
evoke such responses as 'Why, I never knew that before,' if not
'At last, I finally understand what it all means.'"

—from the Preface

Applied Matrix and Tensor Analysis starts with basic concepts
of vector and tensor analysis, proceeds with a full development
of the direct algebra and octic symmetry of matrices, and cul-
minates in applications to relativity, quantum mechanics, and
elementary particle physics. Novel ideas, methods, and results
are interwoven with conventional definitions and practical ex-
amples to produce a systematic approach that facilitates quick
comprehension and easy mastery of the subject.

1970 288 pages $12.95

UNDERWATER ACOUSTICS
By Leon W. Camp, The Bendix Corporation and the University of
California, Los Angeles
Richard Stern, University of California, Los Angeles, B. M.
Brown, Southwestern University, contributing authors
Underwater Acoustics presents an up-to-date discussion of the
techniques used in communication and data transfer with water
as the medium. The essential technical background is outlined,
then the reader is guided through the actual design of hardware,
or systems, and its evaluation. Basic approaches to the tech-
nology involved are stressed. Included in this book are a table
of piezoceramic materials properties now the popular choice for
electroacoustic devices, illustrations, and procedures for the de-
velopment of radiation patterns, an introduction to the theory
of signal processing, and a working bibliography for the ad-
vanced student of underwater communication.

1970 336 pages $17.50

MATHEMATICAL AND THEORETICAL PHYSICS
Volumes 1 and 2
By Egil A. Hylleraas
Foreword by Joseph O. Hirschfelder
"The first edition of Mathematical and Theoretical Physics was
published in Norwegian .. .and was regarded as the 'Bible' by a
whole generation of Norwegian physicists This is truly a
great book written by one of the greatest physicists of the twen-
tieth century. Nowhere else will one find all of the theoretical
physics presented in such a simple, elegant, rigorous fashion!"

—from the Foreword

The English adaptation appears in two volumes which have
been extensively up-dated and revised. Volume 1 begins with
a condensed exposition on the required mathematical prepara-
tions for theoretical physics—the nature of vectors and vector
fields, tensor and tensor fields, linear transformation, and basic
theories of functions. Also included are a section on classical
mechanics and a discussion of thermodynamics dealing with
such areas as the photon gas and the law of radiation. Volume 2
deals with electricity and magnetism, electrostatics and mag-
netstatics, electromagnetic radiation and a formidable consid-
eration of atomic theory. The treatise presented on the Bohr
atomic theory is perhaps the most conclusive in print.

1970 Volume 1 512 pages $15.00
1970 Volume 2 528 pages $15.00

ION-MOLECULE REACTIONS
By E. W. McDaniel, Georgia Institute of Technology; V. Cermak,
Institute of Physical Chemistry, Czechoslovak Academy of Sci-
ences; A. Dalgarno, Harvard University; E. E. Ferguson, U.S.
Department of Commerce, Environmental Science Services Ad-
ministration; and L. Friedman, Brookhaven National Laboratory
A Volume in the Wiley-lnterscience Series in Atomic and Molec-
ular Collisional Processes, Advisory Editor, C. F. Barnett, Assist-
ant Editor, Donna M. Cobble
" . . . it has become apparent that a deep understanding of ion-
molecule reactions is essential to our better comprehension of
upper atmospheric phenomena, radiation chemistry, flames,
electrical discharges, and many other subjects of fundamental
importance. Consequently there has been a great upsurge of
interest in ion-molecule reactions The literature has become
very extensive and is scattered throughout many journals.
Hence it is our belief that the field is badly in need of review."

—from the Preface

This monograph presents a critical analysis of the accuracy and
reliability of all the known experimental methods for making
quantitative studies of ion-molecule reactions. Considerable
space is devoted to the theoretical foundations of the subject
and to the various models that have been adopted in computa-
tions of reaction rates. A review is given of the measurements
in the earth's atmosphere from which information on ion-
molecule reactions has been deduced, followed by a discussion
of ion-molecule chemistry. Experimental data on 230 ion-
molecule reactions are displayed in tabular and graphical form.

1970 374 pages $19.95

WILEY-INTERSCIENCE, a division of JOHNWILEY& SONS, Inc.
605 Third Avenue, New York, N. Y. 10016
in Canada:
22 Worcester Road, Rexdale, Ontario, Canada
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modern optics offers
stable table systems with the

clamping
core

ACOUSTICALLY QUIET
ULTRA HIGH DAMPING COEFFICIENT
ALUMINUM HONEYCOMB STRUCTURE

Modern Optics, originator of the aluminum
honeycomb metalclad optical table, offers
the only stable table system with a core
constructed specifically to alleviate the
problem of acoustical ringing in table tops.

TABLE TOP RIGIDITY. Aluminum honey-
comb V-12 core is bonded to ferromagnetic
surfaces. Available in 2.25 to 12.375"
thicknesses, widths of 3 or 4 feet, and
lengths to 12 feet.

Superiority as a rigid structure is demon-
strated in the table below, which shows the
thickness and weight of other materials
(simple non-ribbed table structures are
assumed) for equal stiffness.

THIC
MATERIAL

Modern Optics

(IN.)

Aluminum Honeycomb
with steel cladding
Marble or Granite
Cast Iron
Steel

8.25
7.1
58
4.4

TABLE
TOP

WEIGHT
(LBS.)

725
3,180
6,960
5,740

VIBRATION ISOLATION, self-standing
pneumatic legs, working height maintained
by automatic 3 point sensing system. With
our table installed in your laboratory, you
will find that building vibrations are no
longer limiting the quality of your
holograms.
QUICK COMPONENT POSITIONING,
wide magnetic bases, low profile, infinitely
variable force. General purpose component
mount locks in any position on 12" vertical
support
TABLE TOP COMPONENTS, mirror mounts
beamsplitter mounts, multi-axis lens
positioners, spatial filter assembles.
Booklet "Deflection of Optical Working
Surfaces", literature, price list, available
on request.
The entire Modern Optics product line of
tables and components is designed and
engineered to meet the most demanding
requirements of your interferometric and
holographic applications.

Write for comparative data on the superior
quietness of our table tops over ordinary
aluminum honeycomb, composition honey-
comb, steel, and cast iron tables. This data
compares decrement time for acoustically
induced vibration of table top to subside.

*Modern Optics manufactured structure,
proprietary process, patent applied for.

table prices from $2290 (model ST 36A-3)

modern optics
o corporation an amencan micro devices company

2207 merced ave el monte California 91733 213 579 3020

little plane elements). The set of these
patches between us and our event hori-
zon expands at such a rate that the light
coming from there towards us is 'like a
runner on an expanding track, with the
winning post forever receding from
him." May this eloquent phrase of Ar-
thur Eddington become more widely
appreciated.

WOLFGANG RINDLER
University of Texas, Dallas

Structure Electronique
Des Atomes et des
Molecules Simples
By Michel Fayard
201 pp. Hermann, Paris, 1969. 39 F

No matter what the title may imply,
this book is basically an introductory
textbook on quantum mechanics with
many applications to elementary prob-
lems in atomic and molecular physics.
The subject, quantum mechanics, is
introduced rather quickly and most
physicists would be less than satisfied
with this part of the book.

This approach is not surprising be-
cause the author, a professor of chem-
istry, was writing primarily for students
in chemistry and engineering. One can
almost get the feeling that the student
is being handed a cookbook with some
explanations between recipes. How-
ever, in the frame of reference of the
chemist or engineer, that may be all that
they require for understanding the lan-
quage of the literature. The audience
might also be the raison d'etre for the
style; that is, the treatments of the vari-
ous subjects have the flavor of the
quantum mechanics of the 1930's with
emphasis on wave mechanics. Inciden-
tally, this flavor may actually be a good
reason to use such a text in the under-
graduate-physics programs. Unfortu-
nately for the American student, the
book is in French. The skimpy index
does not add greatly to the utility of the
text.

HAROLD MENDLOWITZ
Howard University

Basic Quantum Mechanics
By Klaus Ziock
271 pp. Wiley, New York, 1969. $9.95

If there is one point on which physics
teachers are divided it is the question of
whether an electron sees and feels an
electric field or whether it is just accel-
erated by it. Klaus Ziock puts himself
firmly in the first category with this de-
lightfully anthropomorphic little book
in which "electrons are very nimble" and
in which "the neutron's disdain for elec-
tric fields is somewhat hypocritical as
deep down inside it must have currents
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