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physics and chemistry of materials, is
an introduction to sound absorption
and dispersion in gases, liquids and
solids. In recent years, ultrasonic in-
vestigations have proved useful in elu-
cidating a surprising variety of physical
and chemical phenomena. This book
provides a good survey of some of the
applications to physical problems.
The material is well presented on a
level that should be useful to graduate
students or to research workers who
are not experienced in ultrasonics. A
good balance is maintained between
theoretical ideas and experimental re-
sults. The presentation of the theory
is especially good; emphasis is placed
on describing the physical concepts
that are basic to a given phenomenon
rather than on developing the most
general and elegant mathematical
treatment.  Throughout the book
there are many excellent figures illus-
trating typical experimental data, and
there are also many references to se-
lected papers in the rather vast litera-
ture on ultrasonics.

After two introductory chapters on
wave propagation in ideal fluids and
ideal elastic solids, the book treats a
wide variety of physical mechanisms
for acoustic attenuation. About two
thirds of the text is devoted to gases
and liquids, with the principal em-

Exploiting the tools

MANY-BODY DESCRIPTION OF NU-
CLEAR STRUCTURE AND REAC-

TIONS. (Enrico Fermi School,
Varenna, Italy, July 1965). Claude
Bloch, ed. Aademic Press, New

York, 1966. $26.50
by John L. Gammel

In the foreword, Claude Bloch says
that the emphasis of the course was
on deriving all nuclear properties from
the Schridinger equation and the nu-
cleon-nucleon interaction. He says
that one gets the impression that we
are now in the possession of the proper
tools but that we are still extremely far
from having exploited them to their
full possibilities. Maybe so. Maybe
not. Consider even the magnetic
moment of the deuteron. Present two-
nucleon potentials do not fit the 4% D
state in the deuteron required by the
experimental data; they give 7% or
8%; “field theoretical corrections”
somehow explain the discrepancy. Is
it possible that one can understand all
of the collective properties of nuclei

phasis being on thermal relaxation in
polyatomic gases and normal liquids.
Classical causes of absorption in mon-
atomic fluids and structural relaxation
in associated liquids are also treated.
The treatment of fluids is by no means
as detailed or exhaustive as that given
by Karl Herzfeld and Theodore Lito-
vitz in their Absorption and Dispersion
of Ultrasonic Waves ( Academic Press,
New York, 1959), but the present
book is an excellent introduction, guide
and companion to that more advanced
monograph. The treatment of solids
is rather abbreviated, with principal
emphasis on the electron-phonon in-
teraction and on dislocations, This
seems surprising since Bhatia has him-
self worked on a variety of theoretical
problems in solid-state physics. Per-
haps limitations of space are to blame.
In any case, this book would serve as
a useful companion to other intro-
ductory books like Warren Mason’s
Physical Acoustics and the Properties
of Selids (Van Nostrand, Princeton,
1958). The final chapter deals with
systems near critical points, a topic of
considerable current interest.

%

The reviewer, an associate professor of
chemistry at MIT, has applied ultrasonic
techniques to the study of lambda transi-
tions in solids.

and not understand why the suscepti-
bility of a ferromagnetic behaves like
(T — T,)-*3 in the vicinity of the
Curie temperature T',.?

Felix Villars in his lectures on the
rotational states and the general theory
of collective motions discusses the
methods of separating collective vari-
ables in the Hamiltonian. He dis-
cusses the separation of the center of
mass motion, and then goes on to ro-
tational motion. He concludes that
the analogous separation is not ob-
vious, and that one may well ask
whether it exists at all. He concludes
that it does, to a certain extent. And
ultimately he finds a Hamiltonian that
“resembles closely the Bohr-Mottleson
expression, but there are some char-
acteristic differences.” Maybe that is
what Bloch means when he says that
we have not exploited our tools to their
full possibility.

Vincent Gillet’s lectures, on ap-
proximate methods in structure calcu-
lations partly on formal theory and

What can we
learn about the
sun during
interplanetary
travel ?

Studies indicate that, at some
time in a planetary mission, the
spacecraft may be across the
solar system from the earth.

This suggests a novel experi-
ment: studying the sun "in the
round' ... perhaps by telescopic
observation of the far and near
sides at the same time, or by
sending signals through the solar
corona to measure electron den-
sity or the sun's magnetic field.

At Bellcomm, systems engi-
neering for NASA's Office of
Manned Space Flight means
daily work with challenging op-
portunities in space exploration.
We need specialists in astrono-
my, physics, flight mechanics,
guidance and navigation, com-
munications, bioastronautics,
propulsion and power. We also
need astronautical and mechan-
ical engineers with broad experi-
ence in vehicle systems or mis-
sion planning.

If you are qualified and inter-
ested, your resume will be wel-
comed in confidence by Mr. N,
W. Smusyn, Personnel Director,
Bellcomm, Inc., Room 1609-J,
1100 17th Street, N.W., Wash-
ington, D.C. 20036. An equal
opportunity employer.
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from McGraw~Hill

SEMICONDUCTOR DEVICES.
By JAMES J. BROPHY, 11T Research Institute.

Extremely readable and entirely nonmathematical, this in-
formative and scientifically accurate account of semiconduc-
tors and semiconductor devices will appeal to the reader who
seeks an understanding of the subject unencumbered by quan-
titative details. The book is well written and well illustrated.
It explains the operation, structure, and characteristics of most
important semiconductor devices. The approach is based on
the properties of semiconducting materials and is sufficiently
general so that new devices can be understood as they are
introduced, Simple experiments, which can be carried out with
a minimum of simple equipment, clarify the properties of a
number of devices. 128 pp., $5.95

HEAT AND THERMODYNAMICS.

By MARK W. ZEMANSKY, Professor Emeritus,
The City College of New York.

The author says, “In this book the formal development of
thermodynamics (using the zeroth law to arrive at the concept
of temperature, the first law to introduce internal energy, the
second law for the Kelvin scale and entropy, and the third
law) constitutes the basic framework that holds the book
together. Kinetic theory and statistical mechanics, in their
most elementary formulations, are used to obtain equations
of state, heat capacity equations, etc., that are not provided
by thermo-dynamics alone. In addition, experimental methods
of measuring important thermal quantities are described, and
numerical data in tables and graphs are given.” The point of
view is still preeminently thermodynamic (macroscopic) as
opposed to microscopic. There is a greater coverage of low
temperature physics and a unique chapter on the superfluidity
of liquid helium II and the superconductivity of conductors.
Many new problems and figures have been added.  Off Press

PERSPECTIVES OF MODERN PHYSICS.
By ARTHUR BEISER, formerly of New York University.

This junior-senior text presents a careful account of the
origins of the basic properties of atoms, molecules, solids and
nuclei. It stresses theory rather than engineering applications,
illustrated with experimental ideas to enhance the reader's
physical insight. A special effort is made to use basic ideas
and theoretical techniques in several contexts whenever possi-
ble, both to emphasize their general applicability and to give
the reader insight into how they are actually incorporated into
the theoretical fabric of physics. Contents: Chapters 1) Spe-
cial Relativity; 2) Relativistic Mechanics; 3) Particle Proper-
ties of Waves; 4) Wave Properties of Particles; 5) Atomic
Structure; 6) Bohr Model of the Atom: 7) Schrodinger’s
Equation; 8) Applications of Quantum Mechanics; 9) Quan-
tum Theory of the Hydrogen Atom; 10) Many-Electron
Atoms; 11) Atomic Spectra: 12) The Chemical Bond: 13)
Molecular Structure: 14) Molecular Spectra; 15) Statistical
Mechanics; 16) Quantum Statistics; 17) Bonding in Solids;
18) Crystal Structure; 19) Specific Heats of Solids; 20) Band
Theory of Solids; 21) The Atomic Nucleus: 22) Nuclear
Forces and Models; 23) Radioactivity; 24) Nuclear Reac-
tions: 25) Elementary Particles. OfF Press
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PHYSICS OF ELECTRONIC CONDUCTION IN SOLIDS.

By FRANK J. BLATT, Michigan State University.

This book provides a self-contained treatment of the physi-
cal process of conduction and related electronic phenomena
in metals and semiconductors. It is the first text to treat this
subject in a fundamental, scientific way, describable in terms
of the same transport equation and the same kind of relaxa-
tion process. This book can be read_proﬁtabiy by first or sec-
ond year graduate students in Physics or advanced graduate
students and research scientists in Material Science, Electrical
Engineering or Physical Metallurgy. )

The book is divided into three principle sections: The first
establishes the necessary background material in Solid State
Physics; part two contains a general discussion of Electronic
Transport Theory; and the third section is devoted specifically
to transport properties of metals and semiconductors. The
presentation is detailed and quantitative, rather than the state-
ment. “It can be shown”, except where the theoretical tech-
nique required for the calculation is clearly beyond the level
of the text. In these few instances, the general approach of
the calculation is discussed and adequate references are pro-
vided. 446 pp., $14.50

IRREVERSIBILITY AND FLUCTUATIONS.
A Film in Two Parts to accompany the Berkeley Physics Course.

By B. J. ALDER, Lawrence Radiation Laboratory, Livermore and F. REIF,
University of California, Berkeley. Produced with the aid of LARC com-
puter at Lawrence Radiation Laboratory, Livermore, operated by U.S.
Atomic Energy Commission.

This film illustrates the most fundamental ideas of statistical
physics, discussed in Chapter 1 of F. Reif’s book, Statistical
Physics (Volume 5, Berkeley Physics Course, McGraw-Hill,
1967). The film shows the motion of N hard-disk particles
inside a two-dimensional box with rigid walls. An electronic
computer was programmed to use classical mechanics in order
to calculate the particle trajectories starting from specified
initial conditions. Successive positions of the particles were
then displayed on the computer output oscilloscope and pho-
tographed by a movie camera. The film is available in standard
8mm form (2 Technicolor cartridges) or 16mm form (1 reel).
It is in black and white, and it runs 7:15.

$30 set or reel (approx.)

QUANTUM MECHANICS, Third Edition.
By L. I. SCHIFF, Stanford University.

Professor Schiff's textbook is one of the most widely used
and respected books for the first graduate course on Quantum
Mechanics. The new edition has been thoroughly up-dated to
bring the text in line with current thinking in the field and the
notation has been modernized. Major changes include a new
chapter on Symmetry which develops the concept of symme-
try and applies it to geometrical symmetries of space and time
displacement, rotation, space inversion, and time reversal. The
Kepler problem is treated in detail. Additional changes In-
clude: 1) the treatment of approximation problems for co_]ll-
sion problems 2) a new section on bound-state pertubation
series using the Delgarno-Lewis method, 3) a new section on
the density operator and the density matrix and 4) scattering
from complex potentials. Available Fall
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partly on applications. 1In discussing
collective states, he also concludes that
(page 77) “the mechanism for the ap-
pearance of the so-called collective
states is not readily understandable
from the general expression. . .” He
discusses the random-phase approxi-
mation and various approaches to it
which “are not quite equivalent in
their point of view nor in the physical
insight they give into the RPA.
Furthermore each of them is the start-
ing point of different higher approxi-
mations. ..~ Then one sees a figure on
page 101 that suggests that the results
of calculations have little to do with
experiment. One gets the impression
of a large number of methods, none of
which is very useful. One also feels
that the effective two-body force men-
tioned on page 98 (it is a local, central
force) is extremely simple minded.
Maybe Bloch also had that point in
mind.

Elliott considers the effective inter-
action in the shell model. His ef-
fective interaction has local, central,
tensor and spin-orbit terms, all having
the same radial dependence. That is
some improvement; yet much is miss-
ing. He effects some comparison with
the Hamada-Johnston potential in
table 11, and finds encouragement in
not very much. He then takes up the
pairing force.

Migdal discusses the method of in-
teracting quasi-particles. After a tre-
mendous formal development, one
comes to an effective interaction be-
tween quasi-particles (equation 4.5 on
page 199). The development appears
to fall a bit short of deriving everything
from the two-nucleon interaction and
the Schridinger equation.

David Brink on the alpha-particle
model of light nuclei brings us back
to the thirties, but in many ways is
quite refreshing after Migdal's Green’s
functions.

It is just not possible to mention
all of the articles in this very valuable
collection of lectures. As Bloch says,
all of the lecturers deserve much credit
for getting this material together.
What a heroic task it would be to
carry out the program mentioned by
Bloch! This book has nearly 600
pages, and it is hard to see how any-
body could get abreast of so much
material,  Still, if anyone ultimately
succeeds, this book could have helped
him,

On the assumption due to Einstein,
“I believe that it is better to know
some of the problems than all of the

answers,” one would like to see a care-
fully listed set of glaring difficulties.
Let me mention one. With the 7%
deuteron D state of recent potentials
and the notorious fact that tensor and
spin-orbit potentials are ineffective in
the three- and more-hody problem of
nuclear physics, so that the binding en-
ergy even of tritium comes out too low
and Hans Bethe finds too little binding
in nuclear matter, isn’t it likely that
three-and more-body forces are not
really negligible?

John L. Gammel (Los Alamos) collabo-
rated with Keith A. Brueckner in ante-
diluvian work on the many-body problem
of nuclear physics. In the same period,
he collaborated with Robert M, Frank and
Kenneth M. Watson on the foundations of
the optical model. He and Brueckner
derived a very complicated effective
nueleon-nucleon interaction for nuclear
matter, and Brueckner, Maunel Roten-
ber, and Andrew Lockett attempted
to use this in shell-model calculations.
These early attempts ran afoul of the
same facts with which the lecturers in
this summer school are struggling.

NEW BOOKS

ELEMENTARY PARTICLES & FIELDS
Lectures in Theoretical Physics, Vol, 9B:

High Energy and Particle Physics.
(Summer Institute, U. of Colorado,
1966 ). Wesley E. Brittin, Asim O. Barut,

eds. 436 pp. Gordon and Breach, New
York, 1967. Cloth $19.50, paper $8.95

NUCLEI

Nuclear Structure. Conf. proc. (Dacca,
East Pakistan, Jan. 1967). Anwar Hos-
sain, Harun-Ar-Rashid, Mizanul Islam,
eds. 342 pp. North-Holland, Amster-
dam (Interscience, New York), 1967.
$17.00

ATOMS & MOLECULES

Quantum Electronics in Lasers and Ma-
sers. Proc. (Trudy) P. N. Lebedev Phys-
ics Institute, Vol. 31. D. V. Skobel'tsyn,
ed. Trans. from Russian, 161 pp. Con-
sultants Bureau, New York, 1968. Paper
$22.50

SOLIDS

Theory of Elastic Waves in Crystals. By
Fedor I. Fedorov. Trans. from Russian.
375 pp. Plenum Press, New York, 1968.
$25.00

Physical Acoustics: Principles and Meth-
ods, Vol. 4, Part B: Applications to
Quantum and Solid State Physics. Warren

You
PROBABLY
MISSED
SOMETHING
IMPORTANT
LAST
WEEK.

WHAT WAS IT?

Several thousand scientific and tech-
nical articles were published last week.
It's safe to say that several of these
articles contained information of interest
to you.

Why didn't you see those articles?
Blame the ‘‘information explosion."” Too
much scientific information. Too little
time to read it. Too few libraries to store
it. And not enough information scientists
to process it.

Perhaps there's another explanation.

Despite the deluge of scientific and
technical papers, only a small fraction
falls within the area of each individual's
specific interests. Rather than too much
information, there is often too little that
is relevant to a scientist's particular
needs. So your problem may not be one
of information overload at all. You may
actually have a shortage of information.

How do you solve the problem? You
don't. We do.

ISI's revolutionary multidisciplinary ap-
proach to information processing brings
the benefits of relevant information to
those scientists who recognize the value
of ISI service. We make it our job to see
that you probably won't miss anything
important next week . . . or any week.

For a brochure describing ISI and its
activities, just write Dept. 31-6. We'd like
to show you what you've been missing.

Thousands of scientists throughout the
world regularly utilize such original ISI
services as: Current Contents,® Life Sci-
ences ® Current Contents,® Physical Sci-
ences ® Current Contents,® Chemical
Sciences ® [ndex Chemicus® e Science
Citation Index® ® ASCA® (Automatic Sub-
ject Citation Alert) ® |S| Magnetic Tapes®
e OATS® (Original Article Tear Sheets) ®
ISI Search Service.

ST

Institute for Scientific Information
325 Chestnut Street, Philadelphia, Pennsylvania 19106, USA
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