
dent's first reading on the subject, but
also for the astronomer who wants to
refer back to original sources.

This book is an excellent summary of
the astrophysics of Hll regions and
planetary nebulae. However, it should
be pointed out that the astrophysics of
supernova remnants is not completely
covered in this book; nonthermal or
synchrotron radiation is not discussed.
I hope that a later edition or a second
volume will more fully depict this im-
portant group of gaseous nebulae.

In addition to astronomers, many
physicists may enjoy referring to this
volume, especially those involved in
classroom instruction or those inter-
ested in seeing the application of funda-
mental classical and quantum physics
to a nearly ideal medium.

THEODORE R. GULL
Lockheed Electronics Co

Houston, Texas

Symmetry Principles in Solid
State and Molecular Physics

M. Lax
499 pp. Wiley, New York, 1974. $19.50

Rotational invariance, translational pe-
riodicity, time-reversal, and other sym-
metry principles play a prominent role
in many branches of theoretical physics
and chemistry. Accordingly, a knowl-
edge of how to use symmetry in theoret-
ical analysis is an important ingredient
in a scientific education. Many gradu-
ate students have brief encounters with
symmetry (group theory) in quantum-
mechanics and physical-chemistry
courses, but very few gain a working
knowledge of symmetry analysis with-
out devoting considerable additional ef-
fort to this subject. Increasingly, stu-
dents are taking specialized courses in
group theory, which stress physical and
chemical applications rather than the
underlying mathematical foundation.
Melvin Lax's new book is eminently
suited for such courses in applied group
theory.

One of the distinctive features of the
book is that it begins by stating and il-
lustrating rather than proving the fun-
damental theorems of group theory. In
this way the student gets down to the
subject directly. After carefully dis-
cussing the relationship between group
theory and quantum (or classical) me-
chanics, Lax treats the most important
features of the full rotation group, crys-
tallographic point groups, space groups
and their associated double groups.
Most of the book is devoted to instruc-
tive problems in a number of fields, in-
cluding crystal field theory, macro-
scopic-crystal tensors, molecular vibra-
tions, energy-band theory, lattice dy-
namics, and molecular-orbital theory.

Another distinctive feature—and one
of its great strengths—is that the book
examines many group-theoretical prob-
lems that have arisen in recent research
as well as many traditional problems.
The book also features detailed treat-
ments of space groups and time-reversal
symmetry. These accounts are among
the best available anywhere. Lax pre-
sents full-scale symmetry analyses of
the vibrations of the ammonia molecule
and the diamond crystal. These and
other in-depth discussions should prove
particularly valuable to the serious stu-
dent. The book also contains many ex-
cellent problems and reference material
as well.

After spending many years at Bell
Laboratories, where the early drafts of
this book were written, Lax joined the
City College of the City University of
New York as Distinguished Professor of
Physics. He has made many important
contributions to theoretical physics, not
the least of which is this outstanding
book. Many sections are based on orig-
inal research by the author, and most
are illuminated by his mathematical
and physical insight. I am happy to
recommend the book to students of
physics and chemistry as well as to re-
search workers in these and related
fields. This is one of the best books
presently available on the physical and
chemical applications of group theory.

FRANK HERMAN

IBM San Jose Research Laboratories
California

The Wave Equation
on a Curved Space-Time

F. G. Friedlander. 282 pp.
Cambridge U. P., New York, 1976. $39.50

In the last few decades, new methods
have been developed in the theory of
partial differential equations, methods
based on the theory of generalized func-
tions and, in particular, on the theory of
distributions. The theory of distribu-
tions is not merely a convenient tool; it
also enlarges the scope of the theory of
partial differential equations in a useful
way both mathematically and physical-
ly. The Wave Equation on a Curved
Space-Time by F. G. Friedlander is an
attempt to present to physicists the
classical theory of the wave equation,
developed mainly by Jacques Hadam-
ard and Frigyes Riesz, using the modern
language of distributions and differen-
tial geometry.

The first part of the book reviews dif-
ferential geometry, the theory of distri-
butions, and some basic aspects of char-
acteristics and bicharacteristics of the
wave equation. The second part is the
main body of the book, which treats the
general construction of fundamental so-

lutions of the scalar wave equation and
their application to the Cauchy prob-
lem. In the remainder, generalizations
of the theory to tensor wave equations
in a space-time and to the correspond-
ing equations in space-times of arbi-
trary dimension are developed.

The theory presented is local, be-
cause the classical theory of Hadamard
and Riesz is constructive, and this book
simply attempts to state it in a modern
language. Also, the abstract approach
involving Sobolev spaces is not touched.
Hence this book might be disappointing
for a physicist who wants a broad expo-
sition of the modern theory of par-
tial differential equations. However,
Friedlander treats his rather narrowly
chosen topic in an intensive, well orga-
nized way. One unsatisfactory point is
that he does not include an example to
illustrate the main theory of the book.
As the author points out, there are very
few examples. Nevertheless one could
find, I think, some good illustration
that would make this book much more
attractive to physicists.

The main audience for the book will
be general relativists, who often en-
counter problems involving basic as-
pects of the wave equation on a curved
space-time. One instance is the Cau-
chy problem for Einstein's equations:
how does one specify data on a space-
like hypersurface or on a characteristic
half-hypercone in such a way that at
later times a solution of Einstein's
equations can be found that is consis-
tent with the given data?

On the whole, I would say that this is
a well written book and that it clarifies
the basic mathematical structure of the
wave equation on a curved space-time.
Friedlander's volume will be useful to
graduate students in general relativity
who want a deeper understanding of the
Cauchy problem for Einstein's equa-
tions.

PONG SOO JANG
Syracuse University

New York

Solar-Energy
Thermal Processes

J. A. Duffie, W. A. Beckman
386 pp. Wiley, New York, 1974. $16.95

Given the current interest in the utiliza-
tion of solar energy, this timely book
meets an important need. According to
the authors the purpose of this volume
is to summarize the state of knowledge
in the design of uses for solar thermal
processes and to present this summary
in a form that will be useful to engi-
neers. Actually, the coverage in Solar-
Energy Thermal Processes is restricted
to thermal processes in which solar ra-
diation is absorbed by a solid surface in
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contact with a fluid, which is then heat-
ed and can be used as a working fluid at
an elevated temperature; in other
words, the book concentrates on the de-
sign and analysis of solar-driven heat-
exchange systems and does not cover
photovoltaic, photochemical, or pho-
tosynthetic processes. It appears that
its main objective is to present the ana-
lytic background for the design of appli-
cations of solar thermal processes useful
in heating and cooling of buildings.
These processes are presented in a well
organized manner, analyzed with great
clarity, and articulated in a style that is
easy for the reader to follow.

The first three chapters treat solar
radiation, its origin, nature and avail-
ability. Chapters 4 to 6 review some
basic topics in heat transfer that are im-
portant in solar design, and chapters 7
to 10 treat processes and system models
for thermal devices such as flat-plate
collectors, focusing collectors and inter-
nal energy-storage systems. Chapters
11 to 14 deal with applications to such
processes as hot service water heating,
comfort-space heating for buildings and
air conditioning. The emphasis
throughout the book is on system mod-
eling and simulation in order to provide
engineers with the tools to predict the
thermal performance of solar thermal
processes by means of a computer.

The book is addressed to an audience
of graduate engineers with a back-
ground typical of that obtained in a
Bachelor of Science program in me-
chanical or chemical engineering. The
authors assume a prior knowledge of
heat transfer, thermodynamics and
fluid mechanics, and the book is there-
fore suited as a text for a senior elective
course or a first-year graduate-level
course dealing with solar-energy ther-
mal processes in colleges and universi-
ties. Unfortunately, the book makes
short shrift of such important applica-
tions in solar technology as solar-as-
sisted heat pumps, thermal ponds, solar
thermal electric-power generation and
solar distillation. Expanded coverage
of these topics would be welcome for a
graduate-level course. Also, the chap-
ter on focusing collectors could be im-
proved by a discussion of the relation-
ship between tracking and concentra-
tion ratio. A simple discussion based
on the second law of thermodynamics
could span the range from a solar fur-
nace, which aside from atmospheric and
system losses approaches the surface
temperature of the sun (in principle), to
a tracking east-west concentrator with
a concentration limit of about 150, to a
nondiurnal-tracking east-west concen-
trator with a concentration limit of
about 10, to a fully stationary collector
with a concentration ratio of about two.
In addition a discussion of some of the
more recent collectors, such as the sta-
tionary reflector with a tracking absorb-
er and the various types of compound

FFT? The new DSP does that
- and much, much more.

There's been a rash of ads and
articles on FFT "Analyzers" but pre-
cious few statements of what one
can do for you. So... specs* aside
for the moment.. .we'd like to tell
you what our "DSP" does.

First and foremost, the SD360
DSP is far more than merely an
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of a wide variety of analytical modes
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LOOKING FOR A WORKABLE TEXT
Here's a sampling of comments from the instructors

"I like the presentation, the diagrams and the problems. The
problems do represent a wide variety of applications and the
diagrams help in solving the problems."

S. Mallikarjun
Monmouth College

"Melissinos & Lobkowicz have produced a forward-looking
physics text with good illustrations."

Richard B. Allen
University of Hartford

"Your text book offers a wide selection not only for the "average
student" but also for the student far above the "average." I like
the way it is organized into the various topics which provide
convenient stopping points for the quarter system which is used
here in our college."

Willis R. Minton
John C. Calhoun State Community College

"Very good! I plan to use these texts next year. One (at least me)
doesn't really know a text until you teach from it, but I think I will
be very pleased. The text is well edited and the figures are
excellent. There is a good sample of worthwhile (worked out)
problems—not just the easy type. The quality of these books is
something your company should be proud of."

George L. Hazelton
Chowan College

"This set is a distinct improvement on texts such as Sears &
Zemansky orShortley & Williams. They are in the quality range of
the Halliday & Resnick book and will be considered for adoption
in our discussions next fall."

C. G. Shugart
Northeast Louisiana University

"Derivations and general mathematical approach are far above
average. Coverage is thorough."

D. Larson
Walker College

"This is an excellent text for physics and engineering students.
The text is very well organized, and is at the level at which I like to
teach undergraduate physics. The numerous worked examples
will certainly help the student to master the material. The
mathematical presentation is outstanding, and the student who
masters the material covered will be prepared for the more
advanced courses in physics and engineering."

Cullen Q. Lee
East Mississippi Junior College

"At first investigation (Physics for Scientists and Engineers)
appears to be a very suitable book—I like it."

Ronald Colwell
Danville Junior College

Saunders Golden Sunburst Series in Physics

"Good mathematical development—contemporary in nature—
deviates from other texts in the field which continue to present
the same materials in the same way."

William B. Agocs
Kutztown State College

"It is reasonably detailed without being overly so. It is "tradition-
ally" arranged so its adoption would not upset existing labora-
tory programs."

Harold Cohen
California State University—Los Angeles

"Quality of drawings with two color emphasis; careful develop-
ment of concepts; rather complete coverage of topics including
some frequently omitted by competitive texts—I am pleased to
announce that we have chosen to adopt it beginning next fall."

John Crew
Illinois State University
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FOR TEACHING PHYSICS?
who have reviewed Melissinos & Lobkowicz

"I have been perusing the two volumes of Physics for Scientists
and Engineers by Melissinos and Lobkowicz, and they are an
excellent addition to the market. THESE TWO VOLUMES WILL
BECOME CLASSICS, and they will compete well with the
various editions of Halliday & Resnick, and Sears & Zemansky.
There is a lot of good, sound physics in these two volumes... The
approach, although pretty traditional in the way it is organized, is
strictly that of Professors Melissinos and Lobkowicz. It is not a
warmed over version of some other successful text. Because of
this, the problems also are new and refreshing in their challenge
to students (and professors).

"The text is attractive and well edited throughout with good
placement of figures corresponding to the appropriate text and
problems. The figures in two colors have been created with a
physicist's insight and are the best overall of any comparable
physics text on the market. The use of the two colors is particu-
larly effective in figures such as Figure 3-6, Figure 5-2, Figure 6-4,
and Figure 7-10. I also like the ample number of worked-out
example problems. This is always a big help to any student."

B. J. Graham
U.S. Naval Academy

"The text is well written and gives complete development of
problem solutions—this is necessary for the not-so-capable
student."

LeConte Cathey
University of South Carolina

"I have decided to adopt it next year."
Sister M. Lucianne

Notre Dame College

"I found this text to be exciting, well written and challenging. The
authors have anticipated many of the difficulties encountered by
students. The selection of illustrative examples and end of
chapter exercises is appropriate and well structured."

Jack Prince
Bronx Community College

"It was with particular pleasure and interest that I received
Volumes I & II and the Instructor's Manual to Volume II in the
package that was generously sent to me, since one of the authors
(F.L.) is well known to me from bygone days as a student in
Switzerland. Some of the enthusiastic manner that he displayed
in those days is conveyed in the lively presentation of the textual
material and in such illustrative ideas as the "film-strip" Figures
8-7 and 12-26 in Volume II. I also very much commend the
authors for the inclusion of brief chapter summaries, and for their
choice of questions and numerical problems. The diagrams are
very clear, and I find it particularly praiseworthy that you are
issuing a set of slides to accompany this text. The use of
multicolors enhances the clarity of the figures (e.g., Figures 8-13
and 12-5) and the pedagogical development of topics is
exemplary."

Eric Sheldon
Lowell Technological Institute

"I think Melissinos & Lobkowicz have done an excellent job with
the edition of their two-volumes of physics. The whole series for
teaching general physics set-up by Saunders looks very com-
plete and appealing."

Jacobo Rapport
Ohio University

.and some of the schools which have adopted the text.
ALABAMA— • Alexander City State Junior College D Athens College
ARKANSAS—D University of Central Arkansas D Westark Community
College
CALIFORNIA—D Northrop Institute of Technology • University of
California at Irvine • Fullerton College • San Bernardino Valley College
• Skyline College D University of the Pacific D Reedley College
CONNECTICUT—D Yale University D Trinity College
DISTRICT OF COLUMBIA—• Washington Technical Institute
ILLINOIS—• University of Chicago • Illinois State University
INDIANA—D Indiana University • Graceland College • Briar Cliff
College • Loras College
LOUISIANA—D Southern University at New Orleans
MAINE—D Bowdion College
MARYLAND—• U.S. Naval Academy • University of Maryland
MASSACHUSETTS—• Boston University • Westfield State College
• Holyoke Community College D Lowell Technological Institute
MINNESOTA—• Bemidji State College D Rainy River Community
College • St. Olaf College

MISSOURI—• Southwest Missouri State College
NEW JERSEY—Q Stevens Institute of Technology
NEWYORK—D Fordham University at Rose Hill D University of Roches-
ter • Niagara County Community College C State University of New
York at Buffalo • State University of New York at Oswego
PENNSYLVANIA—D Albright College
OHIO—D Sinclair Community College • Cuyahoga Community College
TENNESSEE—• Vanderbilt University
TEXAS—• Henderson County Junior College • El Paso Community
College
WASHINGTON—• Walla Walla College
WEST VIRGINIA—D West Virginia Institute of Technology
WISCONSIN—D University of Wisconsin
CANADA—D University of Alberta D Mount Royal College • Medicine
Hat College • University of Ottawa C Trinity College • University of
Saskatchewan

For information, or examination copies,
write Textbook Marketing Division,

W. B. SAUNDERS COMPANY
West Washington Square, Philadelphia, Pa. 19105
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METHODS OF EXPERIMENTAL PHYSICS, volume 12
ASTROPHYSICS
Part B: Radio Telescopes
Part C: Radio Observations
edited by M. L. MEEKS

CONTENTS OF PART B: Radio Telescopes: M. L. Meeks,
Essentials of Radiometric Measurements. W. J. Welch,
Types of Astronomical Antennas. W. V. T. Rusch, Analysis
of Paraboloidal-Reflector Systems. J. Ruze, Feed Systems
for Paraboloidal Reflectors. fi. Wielebinski, Antenna Cali-
bration. J. C. James, Practical Problems of Antenna Arrays.
Atmospheric Effects: T. Hagfors, The Ionosphere. R. K.
Crane, Structure of the Neutral Atmosphere. J. W. Waters,
Absorption and Emission by Atmospheric Gases. R K.
Crane, Extinction by Condensed Water. R. K. Crane, Refrac-
tion Effects in the Neutral Atmosphere. Radiometers: R.
M. Price, Radiometer Fundamentals. J. Edrich, Parametric
Amplifiers. S. Yngvesson, Maser Amplifiers. H. Penfield,
Multichannel-Filter Spectrometers. B. F. C. Cooper, Auto-
correlation Spectrometers.
1976, 320 pp., $30.00/£ 15.60

CONTENTS OF PART C: Single-Antenna Observations: J.
R. Dickel, Observations of Small-Diameter Sources. D. R. W.

Williams, Fundamentals of Spectral-Line Measurements. J.
A. Bali, Measurements with Radio-Frequency Spectrometers.
C. Heiles and G. T. Wrixon, Measurements of Galactic 21-cm
Hydrogen. G. R. Huguenin, Pulsar Observing Techniques.
C. Hazard, Lunar Occultation Measurements. L. T. Little,
Scintillation Measurements. Interferometers and Arrays:
A. E. E. Rogers, Theory of Two-Element Interferometers. G.
Pooley, Connected-Element Interferometry. J. M. Moran,
Very Long Baseline Interferometer Systems. R. F. C. Ves-
sot. Frequency and Time Standards. J. M. Moran, Very Long
Baseline Interferometric Observations and Data Reduction.
/. /. Shapiro, Estimation of Astrometric and Geodetic Parame-
ters. Computer Programs tor Radio Astronomy: M. A. Gor-
don, Radial-Velocity Corrections for Earth Motion. N. Bren-
ner, The Fast Fourier Transform. Data Presentation Tech-
niques: N. Brenner and S. H. Zisk, Contour Mapping; N.
Brenner, Rule-Surface Mapping; Gray-Scale Mapping.
1976, 362 pp., $29.50/E 16.25

CONTINUUM PHYSICS
VOLUME 3/Mixtures and EM Theory
VOLUME 4/Polar and Nonlocal Field Theories
edited by A. CEMAL ERINGEN

CONTENTS OF VOLUME 3: R. M. Bowen, Theory of Mix-
tures. R. A. Grot, Relativistic Continuum Physics: Electro-
magnetic Interactions. G. A. Maugin, Relativistic Continuum
Physics: Micromagnetism. Appendix: The Ponderomotive
Force and Couple in a Magnetized Medium.
1976, 336 pp., $33.50/£ 17.50

ADVANCES IN MAGNETIC RESONANCE, Supplement 1
High Resolution NMR in Solids: Selective Averaging
by ULRICH HAEBERLEN

CONTENTS OF VOLUME 4: A. C. Eringen and C. B. Kafadar,
Polar Field Theories. D. G. B. Edelen, Nonlocal Field
Theories. A. C. Eringen, Nonlocal Polar Field Theories.
1976, in preparation

This book begins with a study of the structures of nuclear
spin interactions which play a decisive role for "selective av-
eraging." A survey of the manifestations of nuclear magnet-
ic shielding in NMR spectra of solid samples follows. The
central part of the book (Chapter 4) discusses "selective av-
eraging" brought about by naturally present or artificially in-
troduced motions of both the spin and spatial variables of the
system under investigation. Chapter 5 gives a detailed de-

scription of multiple pulse sequences intended for achieving
"high resolution" in NMR spectra of solids. The major con-
cern is, of course, resolution. The book closes with a re-
view of applications of multiple pulse sequences, the most
ambitious of them being determinations of 19F and 1H
shielding tensors in single crystal samples.
1976, 208 pp., $21.00/£ 10.90

ADVANCES IN OPTICAL AND ELECTRON MICROSCOPY
Volume 6

edited by R. BARER and V. E. COSSLETT

CONTENTS: H. Wayland, Intravital Microscopy. M. Pluta,
Non-Standard Methods of Phase Contrast Microscopy. F. H.
Smith et al.. Development of the Vickers M 85 Integrating Mi-
crodensitometer. P. R. Lewis, Electron Microscopical Local-
ization of Enzymes. R. W. Home, Recent Advances in the

The Subnuclear Physics Series/Volume 12

LEPTON AND HADRON STRUCTURE
edited by A. ZICHICHI

12th Course of the International School of Subnuclear Physics
Published by ERA/Advanced Research Editions, Erice, Italy, and Distributed by Academic Press

1975, 962 pp., $49.00/E21.50

Application of Negative Staining Techniques to the Study of
Virus Particles Examined in the Electron Microscope. K. F.
J. Heinrich, Scanning Electron Probe Microanalysis.
1976, 342 pp., $33.25/£12.80

N.B.: Postage plus 50$ handling charge on all orders not accompanied by payment. Prices are subject to change without notice.
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parabolic collectors would be of interest
to physicists. The above remarks are
more intended as suggestions for a fu-
ture edition than as criticisms of the
present treatment.

The style of the authors is clear, and
the topics they cover are treated in suf-
ficent detail to teach a graduate engi-
neer how to construct analytical models
and predict the performance of solar-
energy thermal processes. The book il-
lustrates this material with well chosen
applications, particularly for the heat-
ing of buildings. This is an excellent
volume, and it should be in the library
of every engineer interested in solar-
energy utilization.

ROLAND WINSTON
Enrico Fermi Institute

University of Chicago
Illinois

FRANK KREITH
University of Colorado

Boulder

Homogeneous Relativistic
Cosmologies

M. P. Ryan Jr, L. C. Shepley
321 pp. Princeton U. P., Princeton, N.J.,
1975. $15.00 hardcover, $7.50 paperback

There are, broadly speaking, two types
of theoretical cosmologists: those who
do astrophysics on background Robert-
son-Walker geometries, which are spa-
tially homogeneous (that is, all points in
space are viewed as equivalent) and iso-
tropic (all spatial directions equiva-
lent), and those who work on more com-
plex geometries, including the simplest
(spatially homogeneous but aniso-
tropic) non-Robertson-Walker geome-
tries. The latter group, which has ex-
tensively studied such topics as the ex-
istence and nature of singularities and
the observational constraints on per-
missible models, has operated over the
last decade mainly in Great Britain, the
US and the Soviet Union. In Homoge-
neous Relativistic Cosmologies, the au-
thors review the work of the American
school.

Michael Ryan Jr and Lawrence She-
pley are active members of this school,
and the book includes fairly full ac-
counts of their own contributions to the
study of generalizations of the closed
and flat Robertson-Walker cases.
Such a connected account is useful to
workers in this field and will be of inter-
est to researchers in physics and astron-
omy who seek some idea of recent de-
velopments.

The style is wordy, but readable and
sometimes witty. Ryan and Shepley
provide an extensive bibliography, but I
dislike its chronological arrangement.
Their flow charts of topics appear more
useful to them than to readers.
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