makes use of extensive references; the
bibliography in the present volume
contains over 800 entries.

The early chapters classify photo-
graphic methods of high-speed analysis
and provide a compendium of tech-
niques for producing the requisite
short-duration light flashes. The sec-
tions describing operation of nanose-
cond sparks along with typical photo-
graphic setups are particularly useful.
The discussions of discharge lamp de-
sign and of the system aspects of select-
ing and designing flash tubes will be of
use to any reader concerned with opti-
cal flash photography or the optical
pumping of pulsed laser media.

Later chapters describe spark light
sources that have special requirements
and are used to visualize high-speed
phenomena such as high-speed flows,
propagating cracks and moving parti-
cles. One new development described
involves superradiant light pulses from
electron-beam-pumped disk semicon-
ductors. The book concludes with a
long chapter on laser pulse technology.

Although the book deals with many
important topics, I was disappointed to
find it quite difficult to use. The over-
all organization is extremely jumbled.
Discussions of applications (extracted
from referenced journal articles) are
mixed with discussions of light-pulse
technology. Furthermore, material is
often repeated in various sections. Fi-
nally, the references to lasers are se-
verely outdated, with very few articles
carrying dates later than 1974.

R. T. BrownN

United Technologies Research
Center

East Hartford, Connecticut

Ultrasonic Imaging

P. Greguss
224 pp. Focal, New York, 1980. $15.00

The intensive research on ultrasonic
imaging techniques during the last ten
years has yielded important and exten-
sive applications to medical imaging of
the body and, to a more limited extent,
to nondestructive testing of materials.
Recently, acoustic microscopy has led
to new ways of observing cell structure,
defects in semiconductor devices and
surface structure of metals.

Since the only books so far available
on acoustic imaging have been proceed-
ings of research conferences, such as
the series of books on acoustical imag-
ing and holography published by Ple-
num Press, there has been a great need
for a good book on ultrasonic imaging.
This new book by Pal Greguss is an
attempt to fill this need, It 1s a non-
mathematical treatment that reviews
almost every possible method of acous-
tic imaging on which research has been
carried out in the last 20 years. Gre-
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guss is an early contributor to the
subject of acoustic holography and has
been active and well known in the field.

The book is a useful one for those
wishing to obtain some insight into the
variety of acoustic imaging techniques
that have been tried. Its faultisthat it
does not sort the material adequately.
While readers are introduced to the
many different techniques of acoustic
microscopy that have been suggested,
they are not given much insight into
which are successful—and will be im-
portant in the future—and which have
gone nowhere. This same comment
applies to many of the other acoustic
imaging techniques described in this
book. Although it has a 1980 publica-
tion date and appears to use references
as recent as 1977, the book already
seems somewhat out-of-date because
this field is rapidly changing. Most of
the acoustic-microscope and medical
images shown and, to some extent, the
techniques described appear to be se-
veral years out-of-date and refer to very
early work. One gets the impression
that the author has been less in touch
with the field recently than he had
been earlier.

Simple explanations are given suc-
cessfully in the book, but where Gre-
guss attempts to use mathematical ex-
planations, such as in his introductory
material on the influence of noise, the
theory, even to someone well versed in
the field, might be rather difficult to
follow.

I would recommend this book to pro-
vide a quick summary of the many
acoustical imaging techniques that
have been developed, an excellent
source of references and an easily read
introduction to the field. It will be
useful to people in industry working on
acoustic imaging as well as to students
(although it would not be a suitable
teaching text and is not intended for
that purpose).

Gorpon S. Kivo
Stanford University

Principles of
Superconductive Devices
and Circuits

T. Van Duzer, C. W. Turner
369 pp. Elsevier, New York, 1981, $32.50

Research in applied superconductivity
at the present time divides nicely into
two mutually exclusive categories: elec-
tronics and high-field superconduc-
tors. This book gives an introduction
to both. Its first five chapters discuss
the basic physics of superconductivity
and the engineering applications in
superconducting electronics; the re-
maining three chapters concern the
theory of superconductors in high mag-
netic fields. A look at the table of
contents confirms that the coverage is

much more thorough on the =lectronics
side than it is for high-field supercon-
ductors. For example, while Van
Duzer and Turner do not go into super-
conducting magnets, rotating machin-
ery or power transmission lines—the
end products of high-field superconduc-
tivity—they do include considerable
discussion of the corresponding pro-
ducts of superconducting electronics,
such as magnetometers and logic and
memory circuits.

The first three chapters introduce
the microscopic theory of superconduc-
tivity and the electrodynamics of super-
conductors in weak fields. The main
chapter on the microscopic theory is
one of the highlights of the book. The
authors have devoted considerable ef-
fort to constructing a conceptual model
as they develop the mathematics. It
may well be the best introductory dis-
cussion of this topic in print.

The core of the book dicusses circuit
applications and Josephson tunnel
junctions, the latter largely at the phe-
nomenological level, which befits an
introductory text. More advanced to-
pics—the details of junction fabrica-
tion, the microscopic theory of junc-
tions and nonequilibrium phenomena,
whose coverage would have significant-
ly enlarged the book—are absent. One
topic, however, that should have been
included is the critical current density
of junctions and its importance to the
dynamical properties of junctions.

The authors provide good introduc-
tions to microwave detection and mix-
ing and to parametric interactions, as
well as a rather thorough description of
sQuips, both as magnetometers and as
devices in integrated circuits. The cov-
erage of circuits for logic and memory
is quite up-to-date and goes well beyond
that of the only competing book in
English, L. Solymar’s Superconductive
Tunneling and Applications (1972), (Be-
cause Solymar does give a more thor-
ough discussion of several topics, that
book is not made entirely obsolete by
the new one.)

The remaining chapters follow a fair-
ly traditional development of high-field
superconductivity, with only a few ex-
ceptions. Stressing the importance of
magnetization in superconductivity isa
useful addition in Chapter 6. Onlyina
final section in Chapter 7 do the au-
thors develop condensation amplitudes
across junctions, the only real link fo
the first four chapters, Flux penetra-
tion in thin films plays a similar role in
Chapter 8, on type-II superconductivi-
ty. The addition of these last three
chapters broadens the scope of basic
theory in the text. For readers with a
practical orientation, however, it
leaves a thirst for a discussion of appli-
cations.

Van Duzer and Turner have done &
commendable job in providing an intro-



ductory text for superconducting elec-

tronics. It fills a void that needed to be
filled.

D. G. McDoNALD

AraN F. CLARK

National Bureau of Standards

The Physics-Astronomy
Frontier

F. Hoyle, J. Narlikar
483 pp. Freeman, San Francisco, 1980,
$19.95

It is always enjoyable to come upon a
book that offers a new approach to
familiar material, which is exactly
what we find in The Physics-Astronomy
Frontier. Fred Hoyle and Jayant Nar-
likar show how physicists and astrono-
mers have relied on each other as they
seek greater understanding of the uni-
verse from atoms to galaxies. Students
who are more familiar with physics
than with astronomy will enjoy discov-
ering that astronomers trying to under-
stand the structure and dimensions of
the entire universe have had to make
use of the physics of atoms and atomic
nuclei.

Hoyle and Narlikar have organized
their material around the four forces or
interactions: electrical, strong, weak
and gravitational. They discuss radi-
ation at wavelengths from x rays to
radio waves in the first section along
with the astronomical results and in
the second strong and weak interac-
tions, with which astronomers attempt
to understand the source of energy in
the sun and the stars. The final sec-
tion, devoted to the gravitational inter-
action, takes the reader from orbital
motion to the expansion of the uni-
verse.

One portion of the book that deserves
particular mention is the chapter on
stellar evolution. Here Hoyle and Nar-
likar discuss first the structure of atom-
ic nuclei and the conditions under
which nuclear reactions can occur to
produce energy. They then show why
we are confident that nuclear reactions
can occur in the interiors of stars. It is
fascinating to see how the discovery of
radioactivity eventually led to the mod-
ern comprehensive theory of the evolu-
tion of stars. Finally they show how
the outward characteristics of a star
must change as progressively heavier
elements are synthesized within the
interior of the star.

The authors are again at their very
best in the final chapters of the book, on
cosmology, for which the authors
(Hoyle in particular) are well known.
For years Hoyle sought in the steady-
state theory an alternative to the con-
ventional big bang theory; here he
presents another possible explanation
of the redshifts of distant galaxies: If
the masses of particles were to increase

with time, the observable universe
would appear to be expanding.

It is difficult to know what audience
will find this work most useful and
interesting. A college student could
probably use this book to great advan-
tage in a one-semester course, provided
that the instructor in the course were
willing to expand upon the material
wherever necessary. It would, howev-
er, be difficult to fit such a course into a
normal curriculum for physics majors,
and the book is probably too advanced
to be used in courses of the type now

know as “physics for poets.” Readers
who already have good foundations in
physics and astronomy will enjoy The
Physics-Astronomy Frontier even
though the presentation sometimes
seems to be a bit elementary. It will
bring them up to date on all the impor-
tant areas of modern astronomy and
will supply interesting background on
all of the underlying physics.

For all readers Hoyle's recollection of
his own role in the development of
modern astronomy will add an interest-
ing, personal flaver to the book and
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