
relativity to undergraduates—and per-
haps also to himself—will find Ohanian's
book suggestive, and many of the details
interesting and original.

Wolfgang Rindler is Professor of Physics
and Mathematics at The University of Texas
at Dallas and is himself the author of two texts
on relativity. He coined the terms "event
horizon" and "particle horizon" and gave
those entities their earliest systematic treat-
ment.

Structure and Evolutionary
History of the Solar
System

H. Alfven, G. Arrhenius
276 pp. D. Reidel, Dordrecht,
Holland, 1975. $32.00 clothbound, $24.00
paperbound

The book is based on, and is in fact almost
- identical to, four papers published in
1 "Astrophysics and Space Science." The

authors give their own views of the
structure and formation of the solar sys-
tem and make no attempt at reviewing, or
even mentioning, rival theories. Conse-
quently, this is a very useful book if one is
interested in the theories of Hannes
Alfven and Gustaf Arrhenius, but it is of
little use for general information regard-
ing the subject. Of course, both Alfven
and Arrhenius are major contributors to
the field, and their personal views are
therefore of considerable interest.

Alfven and Arrhenius believe that the
Sun, with a magnetic field many times
stronger than its present field, accreted
matter from an interstellar cloud: During
its infall this matter becomes ionized.
The authors recognize three distinct
ionization regions, roughly where the
nonvolatiles, the compounds of carbon,
oxygen and nitrogen and hydrogen and
helium become ionized. When ionization
occurs, the material is influenced by the
magnetic field, which prevents further
infall and gives the material angular mo-

, mentum. Thus three rings—or bands—
are formed, each of different composition.
(Unfortunately, these compositional
bands do not correspond to those found
in our planetary system; the ordering is
different.)

The authors then discuss the formation
of planets within such rings and describe

' the idea of "jet streaming," a form of
gravitational focusing where collisions
between the particles in a band produce

\. a tighter and tighter ring or stream, which
S eventually accumulates into one body.
t Alfven and Arrhenius also believe that the
I satellite systems formed by a similar
^ process, except now of course with the

appropriate planet as a parent body.
The book is certainly valuable to all

i astronomers actively working in the field

of planetary cosmogony or who are con-
templating entering it. It has little value
if all that is required is a "potted" version
of the current stage of knowledge. The
volume should certainly be available in all
scientific libraries.

IWAN P. WILLIAMS
Queen Mary College

University of London
England

Solid State Physics

N. W. AshcroH, N. 0. Mermin
826 pp. Holt, Rinehart and Winston,
New York, 1976. $19.95

For several years members of the solid-
state community have been aware of the
fact that two well-known Cornell physi-
cists, Neil Ashcroft and David Mermin,
were writing a textbook on solid-state
physics. Rumor had it that this book
would take a new look at this well-trodden
field and that it would be of great help to
those who taught introductory courses in
the solid state for physicists or for engi-
neers, and had mixed luck in choosing a
suitable text or texts. No doubt the book
lives up to its expectations as far as a re-
freshingly new attitude is concerned.

Whether it will prove to be a boon for the
students and for those like myself who
taught the subject for a few decades, only
practice will show, but the prognostica-
tions are very good indeed.

In contrast with many other texts the
book is well organized from a pedagogical
point of view. As the authors point out in
their preface, the book does not have a
"linear" arrangement of topics. Right
from the first three chapters ("Drude
Theory of Metals," "Sommerfeld Theory
of Metals," "Failure of the Free Electron
Model"), it is clear that the sequence of
chapters is so chosen as to give the stu-
dents an early grasp of the elementary
concepts of solids on the basis of which
they can then find their way to other more
advanced topics. In fact, there is a most
enlightening, detailed table showing not
only the necessary prerequisites for each
chapter, but also how to use the book for
a one-semester or for a two-semester
course. This feature will undoubtedly
appeal to many readers and users.

The strength of the book is in the stress
it puts on the basic concepts of the theory
of solids and of the various phenomena.
This is achieved by giving first a carefully
structured intuitive picture or argument,
which is then followed by a quantitative
formulation. In this connection it may be
worth pointing out that the book has

Proposed Fermi surface for bcc tungsten. The structure at the center is an electron pocket,
surrounded by hole pockets in zone faces and at corners. From the book, after A. V. Gold.
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The
study 6
a subject
as old
as time
itself
deserves I
an approach
as exciting
as today...

t

NASA photograph of Mars
from Viking 2



...Pdsachoff's approach in
CONTEMPORARY ASTRONOMY
When you are teaching a class full of non-science
majors, one thing you don't want is an astronomy text
that's old fashioned or too mathematical. That's where
Pasachoff's CONTEMPORARY ASTRONOMY comes
in. It's about astronomy now, with major discussions of
black holes, quasars, the Viking landers, x-ray as-
tronomy, and other topics of today, in addition to a solid
treatment of traditional topics.

Each chapter is followed by a set of questions and,
where appropriate, topics for further discussion. Mod-
ern subjects appear throughout the text instead of
being tacked on as after-thoughts. And, as a special
feature, CONTEMPORARY ASTRONOMY is full of fas-
cinating insights into, and descriptions of, what an as-
tronomer's work is actually like.

Coverage and writing make this text ideal for a student's
only course in astronomy and will interest some stu-
dents enough to make them want to continue the study
of astronomy. Viking photographs from the surface of
Mars, aperture synthesis pictures of radio galaxies,
photographs of Comet West, pictures of the sun from
Skylab, photographs from new telescopes in the south-
ern hemisphere, and informal photographs of scien-
tists, highlight a wide array of black-and-white photo-
graphs, four-color plates, and star maps. A beautiful set
of drawings adds clarification throughout.

Chapter aims, summaries and suggested readings are
also included—all geared toward a total grasp of as-
tronomy by students without mathematical
backgrounds. A teacher's manual and a student study
guide help to make CONTEMPORARY ASTRONOMY a
book for today's students.

By Jay M. Pasachoff, Williams College—
Hopkins Observatory, Williamstown, Mass.
Illustrated by George Kelvin.
Ready Feb. 1977. About 600 pp., 500 ill.,
50 in full color on 24 full color plates.

TABLE OF CONTENTS
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Venus
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Selected Readings

For further information, write:
Textbook Marketing Division

. Saunders Company
West Washington Square, Philadelphia, Pa. 19105

A Reviewer's Comments:
"Pasachoff's book is unique among texts in the way it conveys
a feeling for astronomy as a profession. Its descriptions of
observing at telescopes and the way astronomers work should
help make clear the excitement felt by an astronomer as he/she
studies the Universe. I hope students will find that enthusiasm
contagious. If the art work lives up to what I saw in the galleys,
the book will be visually one of the most impressive
introductory astronomy books available today."

Thomas T. Arny, Univ. Of Mass.—Amherst

on
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Circle No. 40 on Reader Service Card
PHYSICS TODAY / JANUARY 1977 63



"difference
J P1.

YOU HAVE DIFFERENT COURSE
REQUIREMENTS, DIFFERENT STUDENTS,
AND DIFFERENT WAYS YOU LIKE TO TEACH.

TO MEET YOUR NEEDS, WE HAVE TWO
DIFFERENT TEXTS FOR THE INTRODUCTORY
NON-CALCULUS COURSE. EITHER CAN MAKE

AN IMPORTANT DIFFERENCE IN YOUR CLASSROOM.

principles of physics,
FREDERICK BUECHE THIRD EDITDN

As student abilities have changed, there is an
even greater need for a text that can be easily read and
understood, and the third edition of Principles of
Physics is better than ever in terms of its teaching
effectiveness. Minimum learning goals, chapter
summaries, and checklists have been added to every
chapter. Problems have been revised for greater clarity
and more challenging problems are now included. The
study guide has been restyled in a more useful
workbook format. Material on Thermodynamics has
been expanded. Applications are broader—there are
more life science applications as well as applications to
other topics of student interest. SI units are carefully
introduced in early chapters and then used in all
problems beyond Chapter 6.
1977, 768 pages, $15.50; Workbook and Instructor's
Manual available.

also new in 1977...
basic electronics for
Scient ists, THIRD EDITION

JAMES J. BROPHY, Illinois Institute of
Technology

Written to provide science and engineering
students with a basic understanding of electronics, the
third edition of this respected text provides expanded
coverage of digital electronics, including treatment of
the digital pocket calculator. Solid state devices are
emphasized. Large scale integration circuits using MOS
and CMOS techniques have been added.
1977, 512 pages, $18.50; Instructor's Manual available.

see what a difference
a McGraw-Hill text
can make
To order an examination copy, write to:

McGRAW-HILL BOOK COMPANY / COLLEGE DIVISION 1221 AVENUE OF THE AMERICAS
Booth #443. 444—Physics Show
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physics for the life
s c i e n c e s , SECOND EDITDN

A L A N H. C R O M E R , Northeastern University
More than any other physics text designed for the

special needs and interests of the life science student,
the second edition of Physics for the Life Sciences
meets your requirements. In direct response to an
extensive survey of first edition users, the second
edition has new chapters on momentum and
instrumentation. The chapter on energy has been
extensively revised. Coverage of thermodynamics has
been expanded. Every chapter provides a large number
of examples and applications from the biological and
medical sciences. Exercise problems have been
carefully revised and the total number of problems has
been increased. Problems are graded and all are stated
in SI units. The Study Guide provides specific learning
objectives for each chapter and an additional set of
problems and worked-out solutions keyed to these
objectives.
1977, 544 pages, $14.50; Study Guide, Instructor's
Manual, and Laboratory Manual available.

applied mathematical
physics with
programmable
pocket calculators
ROBERT M. EISBERG, University of
California, Santa Barbara

A guide for using pocket calculators with
programmable capabilities, this text provides a series
of programs that make it possible for the student to
treat key topics in physics. Most of the programs
employ differential equations solved by numerical
methods. The text contains physical interpretations of
the results obtained from many worked examples, and
problems, chapter summaries, and bibliography.
1977,192 pages, $6.95 paper.

Prices subiect to change.

NEW YORK, N.Y. 10020



nearly twice as many formulas and equa-
tions and about a third fewer illustrations
than the well-known text by Charles
Kittel of about the same size and weight.
Both books require familiarity with in-
troductory quantum mechanics, the new
book relying perhaps more on rigorous
procedures. The material presented in
tables is comparable in both books.
(Unfortunately, the old Pauling ionic radii
in alkali halides are used instead of the
new Tossi-Fumi radii.) There are two
kinds of problems appended at the end of
chapters: those that actually are an ex-
tension of the text itself because they re-
quire the development of new formulas
(Boundary Conditions on Electron
Wave-Functions in Crystals, The Origin
of the van der Waals Force, The Depletion
Layer in Thermal Equilibrium, The
Cooper Problem and others), and those
that are of the more standard variety and
call for the application of formalisms
provided in the text. I feel that in future
editions more problems of the second type
should be added.

As a result of the stress on fundamen-
tals, less space than usual is devoted to
narrower topics such as molecular crys-
tals, melting, lasers, polarons, lattice de-
fects and so forth; it is here that the per-
sonal prejudices and preferences of the
readers will affect their judgement of the
choices made by the authors. No doubt
drastic steps were necessary to keep the
book a manageable size.

At the end there are 16 short appen-
dixes devoted to such topics as effective
mass, Green's theorem, optical properties
of solids and conservation of crystal mo-
mentum. The book is well cross-ref-
erenced and indexed, and it has many
excellent footnotes. This is a most valu-
able volume for all solid staters.

R. SMOLUCHOWSKI
Department of Aerospace and Mechanical

Science
Princeton University

New Jersey

Elastodynamics,
Vols. 1 and 2

A. C. Eringen, E. S. Suhubi
341 and 660 pp., respectively. Academic,
New York, 1974 and 1975. $38.50 and
$65.00, respectively

Elastodynamics is concerned with the
stress and strain in elastic solids, subject
to time-dependent external forces and
prescribed displacements, the latter
usually on the boundary of the solid. The
topic includes vibrations of, and wave and
shock propagation in, elastic bodies; it
forms a fundamental part of seismology,
geology and many branches of engineer-
ing. The subject dates back at least to the
Euler-Bernoulli theory of the vibration of
bars (1744); it was further developed in

the nineteenth century and, like most
branches of applied mathematics, it has
greatly expanded since the second world
war.

It is impossible to cover the entire field
completely, even in a thousand pages—
the combined length of the volumes under
review. The authors were bound to make
a selection. Volume 1 treats the nonlin-
ear theory, most of which has been de-
veloped in the last twenty years, and vol-
ume 2, the linear theory excluding ther-
mal effects. After developing the gov-
erning equations in the early chapters, the
authors give detailed treatments of se-

lected specific problems. The first vol-
ume deals, in succession, with singular
surfaces (shock and acceleration waves),
the known analytic solutions for finite
motions and finally with small motions
superimposed on large static deforma-
tions. The second volume organizes the
material according to the number of in-
dependent space variables, which corre-
lates well with the order of mathematical
difficulty. There are chapters on one-,
two- and three-dimensional solutions,
with a final chapter on diffraction of
elastic waves. The authors include 25
pages of references.

Maybe you need more than
just a fancy thermos bottle

You may require a dewar that does much more than just
hold helium. Special geometries, precise dimensional tol-
erances, rf or magnetic shielding, control or suppression of
eddy currents, experimental regions fabricated from care-
fully selected nonmagnetic materials—these are often im-
portant considerations.

We know. Much of the success of our highly sophisticated
SQUID magnetometers has resulted from our equally so-
phisticated supennsulated dewars having unique features
not elsewhere available. Our innovative construction
techniques include precision molding and close tolerance
control permitting just a few millimeters separation be-
tween the helium and room temperature, when required.
(Dewars with critical dimensions are X-rayed at 4.2 K to
verify that spacings are correct.) And if ordinary materials
are not adequate for a job we develop our own advanced
composite materials.

These are only examples of the special capabilities now
being offered to users of liquid helium who need a custom
dewar engineered to meet extraordinary requirements. But
there's good news for less exotic applications as well. SHE
also offers a standard line of rugged, superinsulated
dewars—both metal and fiberglass—for use in the
laboratory or field. These dewars are designed to provide
convenience and low helium boiloff at a reasonable price.

We can't tell the whole story here, so please call us or write
for further information. It's your best chance to get what you
need.

S.H.E. C O R P O R A T I O N CRYOGENIC INSTRUMENTS AND SYSTEMS
4174 SORRENTO VALLEY BLVD.| SAN DIEGO, CA92121 |TEL: (714)453-6300|TELEX:697903
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