
A listing of the contents of the chapter
on two-dimensional motions, which cov-
ers over 200 pages, must suffice as an ex-
ample of the coverage of this book: Lame
potentials; reflection and refraction, in-
cluding critical incidence; Rayleigh and
Love waves; waves in plates; moving line
loads; punches and impulses, and dy-
namic contact problems. Inserted in the
chapter where needed are discussions of
more general concepts and techniques,
such as dispersion and group velocity and
similarity solutions.

It is a pity that in a work of this length
the authors do not treat linear dynamic
thermoelasticity at least as far as the
isentropic approximation. In fact the
authors imply on page 344 that the me-
chanical theory of linear elastodynamics
is isothermal; it is not, it is approximately
isentropic with limitations that come out
of the full mechanical-thermal treatment.
Fortunately the rest of the book is unaf-
fected by this omission.

The books will prove of value to re-
search workers in continuum mechanics
who wish to know in some detail what has
been done in the different branches of
elastodynamics, as well as to teachers of
the subject and to students, provided
their reading is directed. Both authors
have contributed to the development of
solid mechanics. In particular, A. C. Er-
ingen has written and edited many books,
for example on the foundations of con-
tinuum mechanics and on solid propel-
lants.

DAVID R. BLAND
Cranfield Institute of Technology

England

Applied Solar Energy:
An Introduction

A. B. Meinel, M. P. Meinel
651 pp. Addison-Wesley, New York, 1976.
$17.95

Solar energy is being recognized as a most
promising renewable energy source with
the potential to meet a significant portion
of future world energy demands. If this
promise is to be fulfilled, solar-energy
systems will have to be developed that are
technically feasible, economically com-
petitive, environmentally compatible and
socially acceptable. This volume, by
Aden B. Meinel and Marjorie P. Meinel
of the Optical Sciences Center at the
University of Arizona, addresses the
technical aspects of solar-energy systems.
The book is presented by the authors as
an introduction to the theory that must be
mastered to successfully engineer and
evaluate the performance of these sys-
tems. The book is intended primarily for
college seniors and graduate students in
energy conversion, although it should be
useful to researchers too.

The authors have succeeded admirably

in covering their own area of specializa-
tion, thermal conversion, with a thorough
discussion of the optics of solar collection
and the properties of selective surfaces.
Both authors are widely known for their
pioneering efforts to develop "solar
farms" and their significant contributions
to selective-surface research. The
treatment of mirror optics covers refrac-
tive-collector optics, mirror-collector
optics, fixed-mirror collectors and optical
surfaces and provides an excellent foun-
dation for the understanding of solar-
energy systems. The material presented
constitutes valuable supplementary
reading for anyone interested in optics
and optical design generally.

Selective surfaces are treated, de-
servedly, in depth, with easy-to-under-
stand expositions and valuable data on
this important subject. The historical
survey of solar-energy applications may
provide the reader with an appreciation
of the world-wide efforts that have been
made to harness the energy of the Sun.
The treatment of solar flux and weather
data and of solar availability is among the
best available.

The Meinels' discussion of heat transfer
in solar collectors and their description of
flat-plate collectors will give a good un-
derstanding of the basic principles in-
volved. The discussion would have been
more useful had it included energy sys-
tems that use flat-plate collectors and
descriptions of computer programs for
heating- and cooling-system design.

The emphasis generally is on the fun-
damental science of designing systems for
solar-energy utilization, rather than a
specific application. Although it is of
crucial importance to the performance of
solar-energy systems, energy storage re-
ceives only superficial coverage. The
utility interface in solar-energy systems
is barely touched upon, and passive
solar-energy systems are not mentioned.
The discussion of thermodynamic cycles
alternates between elementary exposition
and detailed model calculations. The
treatment of the direct conversion of solar
energy to electricity is too abridged to do
justice to this topic. The examples cited
in the survey of solar-energy applications
are presented in a simplified manner that
leaves the reader unsure of the assump-
tions being made. However, the reader
who masters the fundamentals in the text
will have little difficulty in reading the
current technical literature. Finally, the
use of assorted units rather than just SI
units is disconcerting.

The book is well produced and illus-
trated. Among the book's valuable as-
pects are the excellent problems at the
end of each chapter. A student capable
of providing the solutions should be well
on his way to making contributions to the
solar-energy field.

PETER E. GLASER
Arthur D. Little Inc

Cambridge, Mass.

Theory and Application
of the Boltzmann Equation

C. Cercignani
415 pp. Elsevier, New York, 1976. $35.00

The past 20 years have seen the rapid
domestication of kinetic theory. Much of
this has involved using modern tech-
niques to investigate variants of classical
problems that have practical engineering
applications; two outstanding examples
are neutron transport and rarefied-gas
dynamics. In both areas of study the
basic quantity of interest is the single-
particle distribution function as deter-
mined by the Boltzmann equation or one
of its offspring. No one is more qualified
than Carlo Cercignani to give an account
of these developments.

Cercignani has titled his book aptly, for
he has dealt richly with both theory and
application. The book's virtues as either
"a textbook for an advanced course on
kinetic theory" or as "a reference for ap-
plied mathematicians, physicists and
aerodynamicists interested in the theory
and application of the Boltzmann equa-
tion," in the words of the author, outweigh
considerably its rather minor defects.

Starting from a discussion of the
Liouville equation and the justification
for statistical averaging, Cercignani de-
rives the hierarchy equations and then the
Boltzmann, Fokker-Planck and hydro-
dynamic equations. Throughout the
book, he is liberal in his discussion of
models from the fields of gas-surface in-
teraction, neutron transport and ther-
malization, and gas dynamics in a variety
of regimes. He makes clear through his
many examples the applicability of
mathematical techniques suitable for a
variety of problems, such as expansion in
singular eigenfunctions. At the same
time, he stresses the unity of physical
concepts, such as that of the boundary or
transition layer. Both analytic and ap-
proximate methods are developed and
applied to the solution of a number of
model problems. In the realm of theory,
Cercignani devotes considerable space to
existence and uniqueness properties of
solutions and to the spectrum of the linear
transport operator. Throughout, he
keeps in mind the interplay between
theory and application. There are ex-
tensive references at the end of every
chapter.

On the negative side, there are some
surprising omissions and inconsistencies
in tone which may be confusing for the
putative student. The author does not
make clear that only a classical theory is
presented, since he nowhere hints at the
existence of quantum theory. He intro-
duces the delta function as if the reader
had never heard of it—unlikely for his
readers—but in terms of generalized
functions, with which many potential
readers are certainly not familiar. He
discusses generalizations of the
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PRINCIPLES OF
LASER PLASMAS

Edited by George Bekefi
These 23 self-contained chapters, by
well-known authorities in the gas laser
field, discuss the specific area of electri-
cal discharge of the lasing medium. An
excellent reference for those doing
research on contemporary gaseous elec-
tronics of laser plasmas.

approx. 688 pp. (0 47106345-2)
1976 $35.00

THE HARTREE-FOCK
METHOD FOR ATOMS

Charlotte Froese Fischer
Presents an integrated and consistent
treatment of the Hartree-Fock (HF)
approximation for bound states of
atoms and a comparison of the
numerous HF variants related to the HF
approximation—Koopmans' theorem.
Bnllouin's theorem, asymptotic form for
large r, and the relationship between
HF, NHF. andMCHF.
approx. 304 pp. (0 471 25990-X)
1977 $21.95 (tent.)

THE MINICOMPUTER
IN THE LABORATORY

With Examples Using the PDP-11
James W. Cooper
Details the use of the minicomputer in
the acquisition and analysis of laborato-
ry data. Gives a thorough description of
the DEC PDP-11 minicomputer in lan-
guage understandable to beginners. Dis-
cussions of signal averaging, spectrum
display, plotting and peak picking, and
a complete description of trie Fourier
transform are included.

approx. 368 pp. (0 471 01883-X)
1977 $19.50

OPTICS OF THIN FILMS
An Optical Multilayer Theory
Zdenek Knittl
Describes the basic theory of dielectric,
metallic, and inhomogeneous (dielec-
trie) layers. The matrix treatment is the
general method of approach, but other
existing methods, including the graphi-
cal ones, are followed. Includes a
number of new contributions and a new
treatment of some classical topics.

548 pp. (0 471 49531-X)
1976 $37.50

POINT DEFECTS
IN CRYSTALS

R.K. Watts
Introduces the spectroscopic properties
of point defects in crystals. The first part
presents the most vital theories of defect
electronic and vibrational properties.
The second contains an up-to-date sur-
vey of defects in the group IV crystals,
in III-V and II-VI compounds, and in
alkali halides.

approx. 432 pp. (0 471 92280-3)
1976 $19.95 (tent.)

Wiley-Interscience

NEW
&RECENT
BOOKS
OF

INTEREST
ADVANCES IN

PLASMA PHYSICS, Vol. 6
Edited by Albert Simon & William B.
Thompson
Consists of four review articles. The
first, "Parametric Instabilities in Plas-
ma," is the only comprehensive review
on the subject. The second and third
articles discuss the special lapse of plas-
ma transport across twisted and nonun-
iform magnetic fields. The last article is
a thorough review of a special lapse in
the operation of magnetic confinement
devices.

600 pp. (0 471 79192-X)
1976 $35.00

OPTICS AND
INFORMATION THEORY

Francis T.S. Yu
Covering the relationship between
information theory and optics, this book
provides vital material on the develop-
ment of more efficient optical commu-
nications systems and greater insight
and understanding of modern commu-
nications data processing. It gives a
thorough background in information
theory and its application to the prob-
lems of optical communication, with
important, stimulating material princi-
pally derived from Shannon's theory.
Gabor's concept, and Brillouin's entropy
of information.

approx. 224 pp. (0 47101682-9)
1976 $14.95

INTRODUCTION TO
MODERN THEORETICAL

PHYSICS, Vols. 1 & 2
Edward G. Harris
Vol. 1 discusses vectors, tensors, and
matrices. Covers classical mechanics of
particles, rigid bodies and continua.
electrodynamics, and special and gener-
al relativity.
Vol. 2 deals with non-relativistic and
relativistic quantum mechanics. Focuses
on quantum field theory, thermodynam-
ics, classical and quantum statistical
mechanics, and concludes with collec-
tive phenomena.

Vol. I. 392 pp. (0 471 35325-6)
1975 $23.25
Vol.2. 402 pp. (0 47135326-4)
1975 $23.25

Booth #413. 414—Physics Show

Circle No. 43 on Reader Service Card

THE FUTURE OF SCIENCE
1975 Nobel Conference
Edited by Timothy C.L. Robinson

Reconstructs the 1975 Nobel Confer-
ence held at Gustavus Adolphus Col-
lege attended by 27 Nobel Laureates.
Includes the speeches of Laureates Sir
John Eccles, Polykarp Kusch, Glenn
Seaborg, and theologian Langdon Gil-
key. Examines the roles and responsibil-
ities of science todav and in the future.

approx. 160 pp.
1976 $12.95

(0 471 01524-5)

PRINCIPLES OF ULTRA-
VIOLET

PHOTOELECTRON
SPECTROSCOPY

J. Wayne Rabalais
Treats the principles of vapor phase UV
photoelectron spectroscopy in terms of
modern chemical physics. Presents a
complete introduction to the physical
processes of ionization; spectroscopic
classification of the ionic states; vibra-
tional, rotational, vibrionic, and spin-
orbit structure in the ionizalion bands;
and much more. Examines experimental
methods; Koopmans' theorem; complex
molecules; photoionization selection
rules; and open-shell molecules,
approx. 480 pp. (0 471 70285-4)
1976 $29.95

OPTICS OF THE
ATMOSPHERE

Scattering by Molecules and Particles
Earl J. McCartney
Examines the relationships between the
atmosphere's physical properties and
light propagation, as exhibited in the
observable processes of scattering,
absorption, emission, and refraction.
Combines the relevant theories and
information on scattering phenomena
with numerous pragmatic applications.
408 pp. (0 47101526-1)
1976 $24.95

THE OBSERVATION
AND ANALYSIS OF

STELLAR
PHOTOSPHERES

David F. Gray
An introduction to the observational
aspects of stellar atmospheres. Presents
material on observing equipment, tech-
niques of analysis, and principles of
data collection in spectrophotomelry.
Summaries of results are presented and
many references cited. Contains much
previously unpublished material. An
excellent sourcebook.

471pp. (0 47132380-2)
1976 $26.50

Available ut your himkstorc or write to
Nat Bodian. Dept. A 2294.

WILEY-INTERSCIENCE
a division of John Wiley & Sons. Inc.
605 Third Avenue
New York. N.Y. 10016

In Canada: 22 Worcester Road. Rcxdale, Ontario
Prices subject lo change wilhoul notice A2294-5I
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Boltzmann equation without mentioning
the divergence difficulties inherent in the
multiple-collision contributions, except
perhaps for a single cryptic statement on
page 67.

The experienced toiler in the vineyard
is likely to be more disturbed by frequent
difficulty in dipping into a discussion in
the middle of a chapter without having to
look back through the book to determine
the meaning of symbols. Someone fa-
miliar with a subject would like to be able
to grasp the meaning from the context.

Notwithstanding these reservations,
the book is a significant piece of work.
One final remark: it is good to have a
book in which some of Cercignani's own
considerable contributions to the field are
discussed at length.

RAPHAEL ARONSON
Polytechnic Institute of New York

Brooklyn

Scales and Weights:
A Historical Outline

B. Kisch
297 pp. Yale U. P., New Haven,
Conn., 1965 (3rd printing, 1975).
$20.00

This book deals with scales and standard
weights used for weighing from antiquity
through the 19th century, in terms of the
artifacts in museum collections around
the world, with about 100 photographic
illustrations. In these times v/hen all the
world is coming to the use of a single
standard of units for all measurement—
the SI units (Systeme International a"
Unites)—it is interesting to read a good
historical review of the tremendous vari-
ety of weights that have been used in the
past.

Most of us know that the pound, the
ounce and the dram are units that have
different sizes depending on whether they
are avoirdupois or troy (apothecary) units,
but I had never realized that different
standards of weight were formerly used
for ordinary commodities in the market-
place. Bruno Kisch has made a special
study of the history of weighing in the city
of Cologne; he tells us that, in the 14th
century, the weight of a centner (100-
pound weight) was 100 pounds if silk was
being weighed but 106 pounds for yarn
and 120 pounds for iron. The author
quotes Paetus (c. 1573) to the effect that
"Whereas different people, particularly
the Greeks, had different weights for
different goods, the Romans had for all
things only one weight unit: the libra..."
and its subdivisions.

In different countries, and indeed in
various cities and towns within European
countries, up to the 19th century there
were differing standards of weight. The
author says, "The Magna Charta (1215)
stressed the point that uniformity of

weights and measures should exist in
England. However, even in 1794 Martin
was deploring the difficulties arising to
men of trade and commerce from the va-
riety of weights and measures used in
different parts of England."

Although weighing dates back to
around 3000 BC, as indicated by Egyp-
tian, Assyrian and Hittite reliefs showing
the use of balances, weight is still not used
universally as a basis for commerce.
Cortes reported back to Spain in 1521
that the Mexicans sold everything by
number or volume but never by weight.
The fishmongers of Cologne were ordered
in 1482 to sell salted fish by weight, and
Chambers is cited as saying that butchers
were not required to sell meat by weight
in some parts of England in the early 18th
century. And we still buy eggs in the US
by the dozen, with different prices for
extra-large, large, medium and small
eggs.

Kisch is curator of the Streeter Collec-
tion of Weights and Measures at Yale
University; he mentions in this book a
number of interesting weights in his own
personal collection. He lists some 64
collections in Europe and Israel that he
has visited personally, and there are
twelve pages of bibliography from which
he has culled material for this scholarly
book.

His interest is in the artifacts rather
than in metrology. In his very brief dis-
cussion of exactness of weighing, he tells
us that three "exact" copies of the stan-
dard Cologne mark, made in Vienna in
1703, were found to differ by more than
half a gram (ranging from 467.548 to
468.125 grams) when weighed more ac-
curately in 1870. Kisch goes on to say
that the sensitivity of balances was not to
be blamed because the small scales used
by money changers and pharmacists had
a much higher sensitivity than half a
gram. This statement is a slip on the
author's part, for he probably knows that
a sensitivity of 0.1% would correspond to
0.005 gram in 5 grams but to only 0.5 gram
in 500 grams.

The scales presented include those with
weights hung from opposite ends of a
beam balanced on the finger; beams with
equal arms and a fixed fulcrum; steelyards
with fixed, unequal arms; steelyards with
a single weight adjustable to various dis-
tances from the fulcrum; folding scales
packed with their sets of weights in small
wooden cases and used particularly for
weighing money, ducat scales with equal
arms but with one pan heavier than the
other by just the weight of a coin and
others. The weights presented are de-
scribed in terms of actual weight in grams,
material of construction (stone, brass,
iron, glass and so on), shape (trussed
duck, animals, busts of men, truncated
cones and spheres, cylinders, rectangular
shapes, nested weights or whatever) and
maker.

Kisch pays a good deal of attention to

the mastersigns of the makers, who were
regulated by their medieval guilds. The
names, metric equivalents and special
symbols of the various weights of many
countries and cities are given in detail.
Much attention is given also to the role of
governments in regulating the standards
and providing official sealers to check
weights and scales periodically and to
mark them with special signs of approval.
The author tells a good deal about the
development of the platinum-iridium
"kilogramme des Archives," which is now
the standard unit of weight, in terms of
which even such non-SI units as the
pound are defined.

HUGH C. WOLFE
American Institute of Physics

New York, NX

Computer Power and Human
Reason: From Judgment to
Calculation

Joseph Weizenbaum
300 pp. W. H. Freeman, San Francisco,
1976. $9.95

The idea of a stored-program computer
leads immediately to studying mental
processes as abstract computer programs.
Artificial intelligence treats problem-
solving mechanisms non-biologically, and
modern cognitive psychology makes in-
formation-processing models of the
human mind. Both studies have proved
fruitful though difficult and have been
pursued with ever increasing vigor.

Progress in either study, like Darwin-
ism and like most progress in medicine
and biology, moves the scientific picture
of man's nature directly away from the
subjectivity preferred in modern literary
culture. Full success, like successful ge-
netic engineering, will present individuals
and society with a bewildering collection
of options. Joseph Weizenbaum fears
both the options he can imagine and the
rationalist world-view that computer
modeling reinforces.

The author criticizes all present work
in artificial intelligence, information-
processing-based psychology and com-
puter linguistics as mere technique. In
particular, he regards the computer lin-
guists as "hackers" whose work there is no
point in studying, but he explicitly puts
no limit on the potential problem-solving
capability of computers except when un-
derstanding humans is required. His
point is moral, and his arguments use the
1960's technology of moralistic invec-
tive.

Weizenbaum finds it immoral for a
scientist to adopt certain hypotheses even
tentatively, to perform certain experi-
ments or propose certain applications—
not because they are dangerous or won't
work, but because they are "obscene."
He distinguishes between not closing
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