
A multistroked flash of lightning. A camera mounted to swing back and forth while its
shutter was held open produced the above photograph. Courtesy of New Mexico
Institute of Mining and Technology, this illustration appears in Lightning and its
Spectrum. An Atlas of Photographs by Leon E. Salanave (153 pp. U. of Arizona P.,
Tucson, Ariz., 1980. $25.00), which records typical and unusual appearances of lightning,
such as bead and ribbon phenomena, and their spectra and explains the techniques
whereby the photographs were obtained.

fects. As a result, the present volume
is incomplete by itself. A student, even
after mastering everything in the book,
will have difficulty in analyzing real
atomic spectra.

The first four chapters, however, con-
tain excellent summaries of the histori-
cal background and application of
quantum mechanics to atomic struc-
ture that could serve well as a text for a
short course on atomic structure. The
condensed discussions on Racah alge-
bra and group theory in the next three
chapters are more useful as a refresher
for those who are already familiar with
the subjects than as a text for begin-
ners.

The Thomas-Fermi model and var-
ious versions of the self-consistent field
method, including the Hartree-Fock
method, are treated in the last two
chapters with ample numerical exam-
ples. Comparisons with experimental
data, however, are of limited scope
because relativistic and correlation ef-
fects are not discussed. There are no
exercises in this book, but adequate
references are furnished with each
chapter.

The book contains useful formulas
not easily found in other books, for
example, hydrogenic radial functions
to n = 8, I = 6, and the Coulomb inter-
action matrix elements for fq configu-
rations. Also, the energy expressions
in Appendix III are in the form of a
configuration average plus a remain-
der. This convenient form for the Har-

tree-Fock code, developed by Charlotte
Fischer, is one of the most widely used.

As in any first printing of a book with
complicated equations and tables,
there are some typographical errors,
but they can be easily identified. The
graph containing 4d and 5d radial func-
tions for the hydrogen atom (page 193)
has the wrong number of nodes.

In summary, the book will be very
useful to researchers in atomic-struc-
ture theory as an excellent source of
formulas and recent references. The
topics covered in the book, however, are
of limited scope, and to analyze atomic
spectra of any complexity, the reader
will have supplement this volume with
other texts, such as The Introduction to
the Theory of Atomic Spectra by I. I.
Sobel'man or even the original TAS.

YONG-KI KIM
Argonne National Laboratory

The Art of Electronics
P. Horowitz, W. Hill
716 pp. Cambridge U.P., New York, 1980
$24.95

In the past few years the electronics
industry has been in a state of rapid
advancement. New and more power-
ful electronic devices are introduced on
the market almost daily. As the de-
vices become more powerful, they also
become easier to use: One no longer
needs a degree in electrical engineering
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Publications for Physicists from
METHODS OF MODERN MATHEMATICAL PHYSICS
VOLUME 1: FUNCTIONAL ANALYSIS, Revised and Enlarged Edition
By MICHAEL REED and BARRY SIMON

FROM THE PREFACE TO THE REVISED AND ENLARGED
EDITION: This book is the first of a multivolume series
devoted to an exposition of functional analysis methods in
modern mathematical physics. It describes the fundamen-
tal principles of functional analysis and is essentially self-
contained although there are occasional references to later
volumes. We have included a few applications when we
thought that they would provide motivation for the reader.
Later volumes describe various advanced topics in func-

SOLAR MATERIALS SCIENCE
Edited by LAWRENCE E. MURR

The lack of trained professionals in solar technology and
other related energy technologies is one of the principal
hindrances to further development. Alterations in the cur-
rent curricula and the establishment of new curricula will
help to alleviate this problem in the long term, while con-
tinuing education offers the best short-term solution. This
book, based upon a lecture series sponsored by the New
Mexico Joint Center for Materials Science, considers both
of these approaches and provides an overview of the state
of the art in specific solar technology areas.
Solar Materials Science presents a contemporary curricula for
this rapidly changing discipline and includes projections for
areas of future concern. Each section of the book contains

ESSAYS IN GENERAL RELATIVITY
Edited by FRANK J. TIPLER

This book is a collection of sixteen essays on general rela-
tivity dedicated to Professor Abraham H. Taub of the Uni-
versity of California, Berkeley, on the occasion of his re-
tirement. The essays by leading relativists consist of review
and research papers and cover current areas of research
in this field. They emphasize those areas in which Profes-
sor Taub pioneered, namely, (1) global general relativity;
(2) homogeneous space-times; (3) computer studies of
general relativity; (4) gravitational radiation.
CONTENTS: R. Penrose, On Schwarzschild Causality—A
Problem for "Lorentz Covariant" General Relativity. L. Lind-
blom and D. R. Brill, Comments on the Topology of Non-
singular Stellar Models. F. J. Tipler, General Relativity and
the Eternal Return. J. W. York, Jr., Energy and Momentum
of the Gravitational Field. J. A. Wheeler, The Beam and
Stay of the Taub Universe. L. C. Shepley, Tidal Forces in
a Highly Asymmetric Taub Universe. A. E. Fischer et al.,
Symmetry Breaking in General Relativity, R. T. Jantzen,

tional analysis and give numerous applications in classical
physics, modern physics, and partial differential equations,
CONTENTS: Preliminaries. Hilbert Spaces. Banach Spaces.
Topological Spaces. Locally Convex Spaces. Bounded
Operators. The Spectral Theorem. .Unbounded Operators.
Introduction to the Fourier Transform. Supplementary Ma-
terial. List of Symbols. Index.
Each chapter includes notes and problems.
7980, 416 pp., $24.00 ISBN: 0-12-585050-6

introductory chapters that review or introduce specific areas
within the sections which frequently alternate between re-
search topics within the framework of the specifications.
The utility of this book as a text and reference source is
reinforced by the addition of a problem and reference sec-
tion keyed to the chapters along with solutions and dis-
cussions.
SECTION HEADINGS: Introduction. Solar Collector (Photo-
thermal) Materials. Solar Storage and Thermochemical Ma-
terials. Solar Conversion (Photovoltaic) Materials. Prob-
lems and References. Problem Solutions and Discussion.

808 pp., $35.00 ISBN: 0-12-511160-6

Gauge Invariant Perturbation Theory in Spatially Homoge-
neous Cosmology. M. A. H. MacCallum, Locally Isotropic
Space-Times with Nonnull Homogeneous Hypersurfaces.
M. Zimmermann and K. S. Thorne, The Gravitational Waves
That Bathe the Earth: Upper Limits Based on Theorists'
Cherished Beliefs. L. Smarr et al., General Relativistic Hy-
drodynamics: The Comoving, Eulerian, and Velocity Poten-
tial Formalisms. T. Piran, Lagrangian Relativistic Hydrody-
namics with Eulerian Coordinates. E. P. T. Liang, Some
Thoughts on the Origin of Cosmic Inhomogeneities. A.
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ated by Deformation with a Symplectic Manifold. A. Papa-
petrou, A Remark on Time-Independent Axisymmetric
Fields. C. W. Misner, Values and Arguments in Homogene-
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References appear at the end of each chapter.
1980, 256 pp., $30.00 ISBN: 0-12-691380-3
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to design state-of-the-art electronic in-
struments. With the proliferation of
powerful computers under $1000, re-
searchers in the experimental sciences
find more and more reason to apply the
new electronic technology to measure-
ments and data manipulation. Stu-
dents now find that a little background
in applying electronics to measure-
ment problems opens doors to many
jobs that they would otherwise not
have access to.

If one does not have a background in
electronics, but wants to learn, where
does one start? The Art of Electronics
by Horowitz and Hill is a great place.
The book is designed for students with
no previous background in electronics
or, for that matter, any math beyond
beginning calculus. (It isn't true that
one needs a course in differential equa-
tions or Fourier analysis in order to
design top-notch instruments, and The
Art of Electronics makes this clear.)
Although the book is for the beginner,
it is thorough and abounds in informa-
tion useful to readers who want to build
electronic instruments and not just
read about them. In their circuit ex-
amples, the authors almost always
point out the specific devices they are
using—which type of operational am-
plifier, for example—and why this spe-
cific device was chosen. This approach
is much more useful to the beginner
than that taken by most texts, in which
examples seem to imply, for instance,
that all operational amplifiers are the
same.

The book contains up-to-date lists of
different manufacturer's transistors,
op amps, comparators, etc., along with
data on each device, data which are
quite valuable both for the person who
wants to build a circuit but does not
have access to all the manufacturer's
catalogs and for someone who wishes to
make quick comparisons of different
devices.

Along with an excellent presentation
of the standard subjects of transistor
amplifiers, operational amplifiers, fil-
ters, and digital electronics, the book
contains very practical chapters on the
design of power supply (including
switching supplies), low-noise tech-
niques, interfacing between analog and
digital circuits, high-speed techniques
and electronic construction tech-
niques. In all chapters, the authors
are able to convey details of circuits
without going into a mathematical
complexity that might discourage the
beginner and that usually contributes
little to understanding the circuit.

Many texts on electronic design gloss
over computers, assuming that they
are not parts of electronic devices. With
the use of microprocessors in almost
every electronic instrument we buy,
this is, of course, no longer the case.
The Art of Electronics has a chapter on

minicomputers that covers assembly-
language programming and computer
interfacing and one on microprocessors
and their associated support electron-
ics. Because microprocessors are be-
coming central to all instruments, they
deserve a lengthier treatment than
that given here. Although the book
does better than other general electron-
ic texts on the microprocessor, it would
have been useful either to include a
chapter giving examples of the use of
microcomputers in various instru-

ments and citing the advantages
gained in such applications or to go
over previous examples in the book and
show how a microcomputer could im-
prove the design, even in analog cir-
cuits.

The text developed out of a one-
semester course taught at Harvard to
undergraduate and graduate students
in the sciences who wanted to learn
practical electronics. It is appropriate
for a course in which the students have
access to a lab where they can build
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SOLID-STATE
Available now:

The Physics of Elementary Excitations
S. NAKAJIMA, U.TOYOZAWA, R. ABE
This is an introduction to the basic concepts and
mathematical representation of elementary excitations in
condensed matter. 1980/114 NI./3 tab./Cloth'
Springer Series in Solid-State Sciences Volume 12
ISBN 0-387-09921-2

Modern Crystallography
Symmetry of Crystals, Methods of Structural
Crystallography
B. K. VAINSHTEIN
Discussion covers the fundamentals of the theory of
symmetry, the geometry of the crystalline polyhedron
and lattice, and structure analysis of crystals. 1980/
420 p./272 illus./19 tab./Cloth
Springer Series in Solid-State Sciences Volume 15
ISBN 0-387-10052

Physics in High Magnetic Fields
Oji International Seminar on the Application of High
Magnetic Fields in the Physics of Semiconductors
and Magnetic Materials, Hakone, Japan,
September 10-13, 1980
Editors: N. MIURA, S. CHIKAZUMI
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1980/370 p./Cloth
Springer Series in Solid-State Sciences Volume 24
ISBN 0-387-10787-5

Relaxation of Elementary Excitations
Proceedings of the Taniguchi International
Symposium, Susono-shi, Japan, October 12-16,
1979
Editors: R. KUBO, B. HANAMURA
Topics in lattice relaxation, intermediate state
interaction, nonlinear optical phenomena, molecular
crystal and biological system, and molecular system
are covered. 1980/258 p./117 ill./Cloth
Springer Series in Solid-State Sciences Volume 18
ISBN 0-387-10129-2

Theory of Nonlinear Lattices
M. TODA
Fundamental mathematical methods are demonstrated
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1980/237 p./37 ill./Cloth
Springer Series in Solid-State Sciences Volume 20
ISBN 0-387-10224-8

from Springer-Verlag
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expertise necessary to understand contemporary
research in this field. 1981/270 p./54 ill./ 13 tab./Cloth
Springer Series in Solid-State Sciences Volume 17
ISBN 0-387-10611-1

Problems in Biological Physics
L. A. BLUMENFELD
The ordering of biological structures, nonequilibrium
thermodynamics and biological physics, the statistical
physics of polymers, electron transfer, and the physics of
enzyme catalysis are treated. 1981/300 p./38 ill./7 tab./Cloth
Springer Series in Synergetics Volume 7
ISBN 0-387-10401-1
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real circuits and instruments and ver-
ify points made in the text. In a
program I direct—in laboratory-orient-
ed scientific instrumentation for gradu-
ate students in science who have no
background in electronics—we have
not used a text before because we have
found none to be appropriate. The Art
of Electronics is what we have been
looking for.
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