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planets takes place. The gravitational
effect probably produces enhanced sun-
spot activity. The increased amount of
solar wind (charged particles) incident
on the Earth changes the weather pat-
terns significantly. In turn, these un-
usual atmospheric disturbances in-
crease stresses on the Earth's surface
(such as wind pressures on mountains),
and these trigger tectonic movements.
In particular, the authors argue that the
San Andreas fault is now strained, al-
most ready to rupture. Therefore, the
whole causal chain might come into
play during the next planetary align-
ment, in 1982, resulting in great earth-
quakes.

J. Gribbin and S. Plagemann are as-
tronomers, both with PhD's from the
Institute of Theoretical Astronomy at
the University of Cambridge. The dis-
cussion is, however, not astronomical
but mainly geophysical, in particular
seismological.

Although the suggested trigger mech-
anism would apply to earthquakes any-
where, the authors concentrate on the
San Andreas fault system in California.
They set out to "warn the inhabitants
of the imminence of a devastating
earthquake about 1982." For seismolo-
gists with responsibilities in California,
such a warning is not a light-hearted
matter. The admirable concern of the
authors will presumably lead to their
publishing stricter arguments in appro-
priate journals.

Two key propositions are developed.
First, the San Andreas fault now has
sections that are "ominously quiet."
Secondly, global forces are most effec-
tive along the edges of large tectonic
plates such as the coast of California.
The first proposition is debatable. Un-
fortunately, a number of seismological
errors do not help. For example, on
page 18, elastic rebound of the sides of a
fault rupture is incorrectly defined as
an overshoot "taking the sides even fur-
ther" than the unstrained position. It
is taken as dogma rather than hypothe-

sis that, in slow fault creep, significant
strain is being released and no great
earthquake will occur. On page 60, the
proposition is said to be proved that the
effect of Earth tides is concentrated
along plate boundaries, when this is also
a speculation. In chapter 8, the crust of
the Earth is confused with its mantle.

The search for earthquake periodici-
ties in space and time has a consider-
able literature (not referenced in this
book). Generally speaking, correla-
tions between external events and
major earthquakes have not turned out
to be statistically significant. Here the
authors adopt a rather different scien-
tific method from the ordinary one.
They show little interest in checking
against observations. For example, on
page 67 (et seq.) they give an account of
large solar flares in July 1959 and Au-
gust 1972. But seismicity records indi-
cate that there were no great earth-
quakes anywhere in July 1959 and Au-
gust 1972. Again, the planetary align-
ment of 1982 occurs about every 179
years. It is natural, therefore, to check
seismicity catalogs within a few years of
1803 and 1624 and 1445. But Califor-
nia records (available from about 1800)
indicate that 1803 or thereabouts was
not specially active. For earlier peri-
ods, only one great earthquake (in
Japan) is listed for 1445 (but 4 in 1448);

and only one in 1624 (in the West In-
dies) but 5 in 1604! There are, of
course, arguments against the hypothe-
sis apart from difficulties with the his-
torical record but these are not dis-
cussed.

A Jupiter effect? On the case pre-
sented—unlikely. The best prediction
advice that one can now give, not only
in California but in other seismically ac-
tive areas, is that buildings should be
constructed to resist great earthquakes
on the assumption they will occur to-
morrow.

BRUCE A. BOLT
University of California

Berkeley

The Solid State: X-ray
Spectroscopy

L. Jacob
85 pp. Halsted, New York, 1974. $10.50

Much of our early knowledge of atomic
structure was derived from the results
of x-ray spectroscopy. In recent years
information about the valence electrons
and the band structure of solids has
begun to emerge from increasingly so-
phisticated soft x-ray emission spec-
troscopy. In The Solid State: X-ray
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Today's student is deeply aware
and concerned with such problems
as pollution, the energy shortage,
and the state of the environment.
The following books were written
with this in mind. They arouse stu-
dent interest in physics by carefully
portraying its current relevance
and its great potential for helping
solve our many problems.

Energy for a Technological
Society—Principles, Problems,
Alternatives (In press, 1975)
by Joseph Priest, Miami University
of Ohio
With this paperbound book, the
student is brought face to face with
the physical principles and prob-
lems of energy, and at a level that
even the beginning student can
grasp. Three basic areas are dis-
cussed; the consequences of work-
ing with finite fuel resources, the
effects, extent, and control of the
by-products that are usually pro-
duced in energy conversion pro-
cesses, and physical principles as
they relate to energy. Conceptual
for the most part, the book does
contain some elementary arithme-
tic operations. A study guide and an
Instructor's manual are available.

Problems of Our Environment:
Energy—Transportation—Pollution
(1973,389 pages)
by Joseph Priest, Miami University
of Ohio
In each section of this highly re-
garded text, Professor Priest inte-
grates relevant physical principles
into the discussion of environmen-
tal problems. Written with the
non-science student in mind, the
book's thrust is primarily toward
the physical problems of the envi-
ronment, such as energy, natural
resource depletion, air pollution,
waste recycling, transportation,
and environmental sensing. Spe-
cial aids include questions and
problems (with answers), student
projects, mathematical appen-
dices, and a glossary. A study
guide and an Instructor's manual
with problem solutions are available.

Nuclear Energy—Its Physics
and Its Social Change (1973,
395 pages)
by David Rittenhouse Inglis,
University of Massachusetts
This book provides the student
with a limited background the basis
for understanding both the technical

and socio-political sides of nuclear
problems. Thoroughly class-tested
with science and non-science
students, this book's discus-
sions center on those concepts
essential to an understanding of
nuclear reactors and weapons;
their potential benefits and dan-
gers, and their associated ecologi-
cal and medical effects.

Environmental Applications
of General Physics (1975,
383 pages)
by John I. Shonle, University of
Colorado, Denver
The twenty-eight units of this
paperbound book show the rele-
vance of physics by applying phys-
ical principles to such topics as
transportation, air pollution, noise
pollution, thermal pollution, waste
disposal, and energy. Written to be
a supplement in a calculus-based
general physics course, this book
can also be used in an environ-
mental course that has a physics
prerequisite. The author's convic-
tion that "the most important inputs

for a proper evaluation of our en-
vironmental problems is quantita-
tive information" is borne out by
his unique development of quan-
titative results in material suitable to
the student's level of awareness.

Introduction to Nuclear En-
gineering (In press, 1975)
by John R. Lamarsh, Polytechnic
Institute of New York
This text is based on a nuclear en-
gineering course taught by Profes-
sor Lamarsh to senior and begin-
ning graduate students. Balancing
theory and practical application,
the book explores the most recent
developments in the field. Topics
which receive the author's special
attention include reactor types,
reactor criticality, heat removal, the
biological effects of radiation and
shielding, reactor safety, and the
effects of nuclear energy on the
environment. Numerous illustrative
problems are worked out in the
text and carefully graded problems
follow each chapter—360 exer-
cises in all.

•
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Harwit's

Asti ophysital Concepts
teaches students how to interpret current

astrophysical research
Harwit describes a wide range of astrophysical
topics so students can do quantitative calculations.

It presents problems that augment the text
. . . challenges them to find derivations of their
own . . . provides quantitative insights into briefly
outlined processes . . . and shows how to tackle
astrophysics in novel situations.

And because Harwit emphasizes concepts
instead of currently accepted explanations, stu-
dents understand physical processes that enable
them to interpret the latest research findings.

Harwit develops a physical foundation in
early chapters with specific examples and ele-
mentary problems on size and mass of cosmic
objects. Then it covers topics like the structure
and nuclear evolution of stars, the dynamics of
cosmic gases, the interplay of radiation and the
medium between stars, exobiology, and more.

And for students with a weak astronomy
background, Harwit includes an appendix of astro-
nomical terms and phenomena.

FROM REVIEWERS:

Martin Harwit has written a book to show
students about to metamorphose into astrophysi-
cists, how to think; and by appending a superb
thirty-three page section entitled 'Astronomical
Terminology', has made the book accessible to
students trained in physics. ASTROPHYSICAL
CONCEPTS is a unique work, very suitable for
its purpose. Any astronomy department interested
in training. . . .or physics department interested
in opening astronomical vistas, should seriously
consider its use.

On the whole, the virtues of this book outweigh its
defects. It is readable . . . the strong chapters on
physics and some astrophysical problems should
be very useful for the teacher and students of
astrophysics. Although not perfect, this is at pres-
ent the only text of its kind that we have! ~

ASTROPHYSICAL CONCEPTS
By Martin Harwit, Cornell University
1973 561 pages $16.50

ALSO OF INTEREST

Quantum Physics
By Stephen Gasiorowicz, University of Minnesota

"Stephen Gasiorowicz of the University of Min-
nesota, known for his earlier popular textbook,
Elementary Particle Physics, has produced an ex-
cellent introductory textbook in quantum mechan-
ics. . . . The illustrations are good, as are the
problems at the end of the chapters. Besides pre-
senting manipulations and formulas, the book em-
phasizes the importance of ideas. The Aharanov-

Bohm effect, the Mossbauer effect, and lasers are
among the inspiring topics he presents. . . . In
general, the book is a remarkable accomplish-
ment for its extensive and voluminous bibliogra-
phy—910 references!"

—Physics Today

1974 514 pages $16.95

To be considered for complimentary examination copies, contact your Wiley representative
or write to Art Beck, Dept. 708, N.Y. office. Please include

course title, enrollment, and present text.

inks
JOHN WILEY & SONS, Inc.

605 Third Avenue, New York, N.Y. 10016
In Canada: 22 Worcester Road, Rexdale, Ontario

Prices subject to change without notice.
A5052-DD
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Spectroscopy, L. Jacob sketches the
atomic and solid-state physics back-
ground, taking the reader from the
Bohr atom to the Brillouin-zone con-
cept, and then illustrates the contribu-
tions of x-ray spectroscopy to our
knowledge of the electronic structure of
metals, alloys, semiconductors and in-
sulators.

The book was written with the under-
graduate in mind; the more advanced
reader will find it inadequate in many
ways. The absence of references in the
text make it difficult to use as a basis
for further study, although a wide-rang-
ing bibliography does provide some
starting points. The coverage of x-ray
spectroscopy is restricted to aspects re-
lated to valence-band spectroscopy.
Jacob treats absorption spectra in less
than four pages with no reference to ex-
tended x-ray absorption fine structure.
The conventional x-ray terminology,
such as Kai2 and K/3 is not used. In-
strumentation is represented by equip-
ment that operates at a pressure of 5 X
10~6 torr. The author does not men-
tion high-vacuum instruments in which
clean surfaces can be maintained even
on reactive metals, and the recent use of
multilayer soap films as diffraction
gratings.

This slim volume offers a glimpse
into the application of x-ray spectrosco-
py to solid-state problems that will not
satisfy the serious reader.

GUNTHER K. WERTHEIM
Bell Laboratories

Murray Hill, New Jersey

Injection Electroluminescent
Devices

C. h). Gooch
198 pp. Wiley, New York,
1973. $15.95

Over the past ten years, the junction
electroluminescent device has made the
transition from a laboratory curiosity to
a practical commercial product. The
ubiquitous hand calculator and the
growing desire for reliable solid-state
indicators have led to a meteoric rise in
the use of visible-light-emitting diodes
and diode displays in commercial prod-
ucts. In the not-too-distant future, the
use of optical data links, and optical
communications in general, will un-
doubtedly lead to an even wider spread
acceptance of junction electrolumines-
cent devices. In this atmosphere, it is
altogether appropriate for a book to be
published that gives a basic under-
standing of the operation, fabrication
and application of these devices. C. H.
Gooch's book admirably fulfills this
need. Far from being a detailed exposi-
tion in any one of these areas, the book

nonetheless provides enough of the
basic facts to allow the uninitiated to
understand and to use these devices.
Throughout, he has striven successfully
to be concise and yet complete.

Gooch has organized the book in
what seems to be a very rational way.
The first fifth of the book is devoted to
relating the general facts of radiative
and nonradiative recombination pro-
cesses in semiconductors, the physics of
p-n junction, the properties of electro-
luminescent semiconductor materials
and the special properties of stimulated
emission and laser oscillation in a semi-
conductor. After this the book be-

comes more specific. In particular, var-
ious technologies used for bulk and epi-
taxial-layer growth as well as p-n junc-
tion formation in electroluminescent
devices are described and compared.
In the area of visible-light-emitting
diodes, the book does an admirable job
of pointing out those properties of ma-
terials that affect design considerations
and the ultimate operating characteris-
tics of the device. A prime example of
this is, of course, differences in the
properties of an indirect band-gap emit-
ter such as gallium phosphide as com-
pared to a direct band-gap emitter such
as gallium arsenide phosphide. Gooch
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