
birthday, he nevertheless acquired suf-
ficient scientific knowledge for his work
by reading, attending public lectures
and through tutoring by Elihu Robinson
of Eaglesfield and John Gough of Ken-
dal. His first major work in meteorol-
ogy was inspired by these men. In try-
ing to understand his observations on
the structure of the atmosphere he was
led to the law of partial pressures and
subsequently to his theory of atoms and
how they combine. Whereas Lomono-
sov enlarged on a physical theory of
atoms, Dalton developed a chemical
theory of them. Although Dalton made
outstanding contributions to science,
"neither was he a gifted experimentalist
nor had he refined equipment at his dis-
posal" according to one author.
Throughout his life he struggled on a
meager income from teaching elemen-
tary science and mathematics and from
poorly attended subscription lectures.

Mrs Patterson's attention was first

LOMONOSOV

directed to Dalton by "an insufferable
smug remark appearing some years ago
in a physics textbook" to the effect that
he, "a clumsy and untrained rural mete-
orologist had in some still amusingly in-
explicable way stumbled upon the
atomic theory and unearned minor
fame." Her detailed attempt to vindi-
cate Dalton is rather dull reading at
times, occasionally repetitive. There is
justification for her concern. How does
one reconcile Brewster's assessment:
"As a lecturer Dalton did not shine.
The homeliness of his manner—un-
graceful, and even repulsive—the sim-
plicity of his apparatus [his balance
was not encased], and the awkward-
ness with which he used it, were not
calculated to rivet the attention of his
audience" with the fact that immedi-
ately after completing the series of lec-

tures that Brewster had attended Dal-
ton was invited to give a second series
straightway? Brewster went on to say:
" . . . but the originality and importance
of his views, the clearness with which
he explained them, and the singularity
of a humble, and at that time unknown,
member of the Society of Friends com-
ing to enlighten the philosophers of
Modern Athens, gave an interest to his
lectures which they would not other-
wise have possessed."

The picture of Dalton Mrs Patterson
would like us to believe is that of a self-
made humble man who was "uncom-
promisingly independent" and hard-
working; but kind, loving and in many
ways lovable. He was meticulously
prompt, simple in tastes, provincial in
character but an habitual smoker of to-
bacco. Ordinarily, he adopted the
Quaker habits of simplicity in dress,
evenness of living and forebearance, but
he bought himself an umbrella, the
sign of a dandy, before leaving home for
Kendal, had an audience with the
Queen and accepted an honorary doc-
torate from Oxford in colorful scarlet
robes (he was red color blind and there-
fore scarlet to him was as dull as green
grass!). In spite of his lowly position,
Dalton received many honors and was
highly respected by his fellow Man-
cunians, as Mrs Patterson is fond of
labeling the citizens of Manchester
where Dalton lived from 1794 until his
death in 1844.

The Biography of a Natural Philoso-
pher does go beyond "the mere facts
of Dalton's life to a consideration of so-
cial, economic and scientific environ-
ments, and the interplay between the
man and his science." Numerous notes
and references are placed at the end of
the book rather than in footnotes; the
notes contain useful explanations or ex-
pansions of material in the text.

Allen L. King
Dartmouth College, Hanover, N.H.

Progress in Materials
Science, Vol. 13
B. Chalmers, W. Hume-Rothery, eds.
404 pp. Pergamon, New York, 1969.
$17.00

The great emphasis on research in all
the main countries of the world created
such an increase in the flow of scientific
articles in the last decade that it seems
impossible for one person to follow in
detail all the new developments even in
one special branch of science. Progress
in Materials Science tends to give a
summary not only of the newest de-
velopments, but also to make connec-
tions with the facts known before.
Thus, each of the seven articles in vol-

ume 13 is terminated by a long list of
references.

The articles in the volume, mainly
devoted to metal physics, are of very dif-
ferent nature: for example "Binding of
solute atoms to dislocations" by Nicho-
las F. Fiore and Charles L. Bauer is
theoretical, while the article of H. J.
Axon on "The metallurgy of meteorites"
gives simply a description of the results
of meteorite investigation, with a more
detailed analysis of iron meteorites.
There is also an article by the late Wil-
liam Hume-Rothery which explains the
Engel-Brewer theories of metals and
alloys as well as possible. The volume
is useful as it also contains three arti-
cles on the mechanical properties of
crystalline materials and one on crystal-
line-structure determination by elec-
tron diffraction (by J. M. Cowley of
Melbourne). The book makes a good
impression.

M. E. Straumanis
University of Missouri-Rolla

Physique 1 Mecanique
Physique des Particules
By M. Balkanski, C. Sebenne
415 pp. Dunod, Paris, 1970. 39 F

One of the problems facing an instructor
of general physics is convincing the
biology majors and the premeds in the
course that physics is a "relevant" part
of their curriculum. An effective ap-
proach is to enrich the lectures and
assignments with applications from life
sciences—for example, Hill's law of
muscle action, centrifugation of red
blood cells or the effects of weightless-
ness. According to its preface, the book
under review "addresses itself partic-
ularly to students in their first year
of medical studies." Accordingly, one
would expect to find in it a great deal
of such illustrative material. From this
point of view this text is a disappoint-
ment. The authors completely ignore
the fact that their clientele is medically
oriented—not the slightest effort is
made to cater to these students' special
interests.

The above remarks are not meant to
imply that anything is wrong with the
presentation of physics as such. The
approach is cogent, explanations are
lucid, and there is a good collection of
problems at the end of each chapter.
The book constitutes volume one of a
two-volume set. The subject matter of
the first volume is "physics of particles"
while that of the second is "physics of
waves." The first 76 pages of the book
provide a review of the mathematical
tools used in the book; they include a
great deal of calculus. The next 150
pages are devoted to standard topics
of statics, kinematics and dynamics.
Chapter 5 (pages 240-324) on statistical
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12 Ways to Keep Informed-
LINEAR OPERATORS
Part III: Spectral Operators
By Nelson Dunford, Former James E. Eng-
lish Professor of Mathematics, Yale Uni-
versity, and Jacob T. Schwartz, Courant
Institute of Mathematical Sciences, New
York University
Volume 7 in Pure and Applied Mathemat-
ics, a Series of Texts and Monographs
edited by R. Courant, L. Bers, and J. J.
Stoker

Recently published, Part 3 of Linear
Operators covers spectral theory of non-
selfadjointed operators and discusses the
similarity theory of operators due to Fried-
richs and Kato.

From a review of part I:
"A tremendous enterprise . . . The authors deserve thanks for their

labors and congratulations on their achievement."
—Bulletin of the American Mathematical Society

1971 720 pages $32.50
Part I: General Theory 1958 858 pages $24.95
Part II: Spectral Theory 1963 1072 pages $37.50

ALGEBRAIC METHODS IN
STATISTICAL MECHANICS
AND QUANTUM FIELD THEORY
By Gerard G. Emch, University of Rochester
A volume in Interscience Monographs and Texts in Physics and
Astronomy, edited by R. E. Marshak

This text offers a systematic algebraic approach to problems in-
volving a large number of degrees of freedom. The flexibility of this
approach relaxes the traditional formalism of quantum mechanics.
On the one hand, it eliminates conceptual and mathematical diffi-
culties that have plagued the development of statistical mechanics
and quantum field theory; on the other, it motivates research in pure
and applied mathematics. The manner of presentation emphasizes
the constant interplay between a careful formulation of the physi-
cal motivations and a self-contained description of the mathematical
methods. These two features, present at all stages of the exposition,
enable the readers to know the components of the theory, and to
become fluent in the vocabulary and grammar of the language of
this modern branch of mathematical physics.

1972 400 pages (approx.) In Press

THEORY OF CHARGE EXCHANGE
By Robert A. Mapleton, Air Force Cambridge Research Laboratories
A Volume in the Wiley-lnterscience Series in Atomic and Molecular
Collisional Processes, edited by C. F. Barnett

Theory of Charge Exchange presents a lucid explanation of the
theoretical and experimental features of electron capture. It explains
the quantum mechanical and classical mechanical approximations
commonly used to calculate cross sections for electron capture by
positively charged nuclei. Twenty-six figures comparing measured
and calculated cross sections show the reader where improvements
in approximating methods are needed. The book features an ap-
pendix on the use of fractional parentage coefficients in calculations
of electron capture from many-electron atoms.

1971 304 pages illus. $19.95

THE CALCULATION OF
ATOMIC COLLISION
PROCESSES
By Kenneth Smith, University of Nebraska

This book emphasizes the use of digital
computers in obtaining numbers within the
framework of the most successful method
developed to date—the close-coupling ap-
proximation. This is the only book on the
subject which incorporates computer al-
gorithms for calculating cross sections in
close-coupling approximations. As such,
it will be invaluable to researchers in-
volved in atomic, molecular and nuclear
collision phenomena.

1971 240 pages illus. $13.95

APPLIED FUNCTIONS OF
A COMPLEX VARIABLE
By A. Kyrala, Arizona State University

Here is a lucid exposition of complex variable methods and their
applications to the solutions of physical and engineering problems.
The book provides a review of standard material such as electro-
statics, magnetostatics, hydrodynamics, elasticity, Green's functions
by conformal mapping, and a lengthy chapter on Laplace and
Fourier transforms. It then introduces material generally not cov-
ered in previous books such as dispersion relations, Hilbert trans-
forms, plemelj formulae, bandwidth-duration and uncertainty prin-
ciples, linear systems and stability, filters, and servomechanisms
and feedback amplifiers. Special features include a chart that shows
interrelationships of theorems and subject areas, a table of con-
formal mappings with illustrations, a short table of Fourier trans-
forms, a short table of Laplace transforms, and a table of normalized
Sturm-Liouville eigenfunctions and eigenvalues.

1971 376 pages illus. $17.95

THERMODYNAMICS
OF CRYSTALS
By Duane C. Wallace, CSIFtO National Standards Laboratory,
Australia

This book presents the basic theory of the equilibrium thermo-
dynamic properties of perfect crystals. Topics treated include ther-
modynamics of anisotropic crystals, anharmonic lattice dynamics,
band structure theory of the crystal potential, electronic excitation
and electron-phonon interactions, and procedures for calculating
thermodynamic functions and comparing the calculations with ex-
perimental data.

1971 480 pages illus. $22.50
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of New Developments in Physics
THEORY OF THE
HYPERFINE STRUCTURE
OF FREE ATOMS
By Lloyd Armstrong, Jr., The Johns Hop-
kins University

Here is the first book to use modern
physical techniques in the study of hy-
perfine atomic structure. Clearly stated
approximations and a consistent set of
techniques serve to bring together di-
verse subfields of hyperfine structure such
as correlation effects, hyperfine anoma-
lies, and the Zeeman effect, thus making
the entire field more readily accessible to
both the student and the active researcher.

1971 240 pages illus. $14.95

TOPICS IN SOLID STATE
AND QUANTUM ELECTRONICS
Edited by W: D. Hershberger, School of Engineering and Applied
Science, University of California, Los Angeles
A volume in the University of California Engineering and Physical
Science Extension Series

Based on a statewide lecture series, this volume presents papers
on topics in solid state quantum electronics. The subjects covered
include avalanche diodes, high-frequency oscillators and amplifiers
using the piezo-electric effect, oscillators employing the Gunn ef-
fect, and solid state lasers. The book is intended to serve practicing
scientists and engineers and recent graduates whose courses of
study did not include the material they need in their present work.

1971 592 pages (approx.) 298 illus. $25.00 (tent.)

INTRODUCTION TO
MATHEMATICAL
FLUID DYNAMICS
By Richard E. Meyer, University of Wisconsin, Madison
A volume in Pure and Applied Mathematics, a Series of Texts and
Monographs, edited by R. Courant, L. Bers, and J. J. Stoker

Introduction to Mathematical Fluid Dynamics establishes a basis
on which engineers, physicists, and mathematicians can build a
sophisticated understanding of the relation between viscous and
ideal fluid motion. Toward this end, the motions of boundary layer
theory are explained clearly in a central chapter. Preceding chap-
ters deal with the constitutive equation and associated boundary
condition, the momentum principle and some central notions of
ideal fluid theory, and kinematics in the large. Particular emphasis
is placed on clear explanations of the relations between physical
and mathematical assumptions.

1971 185 pages illus. $13.95

ADVANCED
SOIL PHYSICS
By Don Kirkham, Iowa State University,
and William L. Powers, Kansas State
University

Advanced Soil Physics is a rigorous,
step-by-step mathematical treatment on
soil physics. This is the first book to show
how mathematics is applied to static water
equilibrium, saturated and unsaturated
water flow, miscible displacement, gas-
eous diffusion, and soil temperature. Sim-
ple problems which demonstrate the basic
principles prepare the reader for the more
complex problems found in scientific pub-
lications. The book may be used as a text
for students or as a reference work for
established scientists.

1971 656 pages 142 illus. $24.95

COLOR AND SYMMETRY
By Arthur L. Loeb, Kennecott Copper Corporation
Foreword by William T. Holser
A volume in the Wiley Monographs in Crystallography, edited by
M. J. Buerger

Color and Symmetry explains the author's findings on the mathe-
matical study of repeat patterns which resulted from a re-exami-
nation of the seventeen plane symmetry groups. Confined to the
euclidean plane, the author treats three dimensions: two geometri-
cal coordinates, and color. An algorismatic approach is used to enu-
merate all planar colored configurations. The text is supplemented
by sixteen pages of colored illustrations which tabulate the configura-
tions.

1971 208 pages 122 illus. $14.95

OPTICS
By Graham F. Smith and J. H. Thomson, both of the University of
Manchester
A volume in the Manchester Physics Series, edited by F. Mandl,
R. J. Ellison, and D. J. Sandiford

Here is a thorough introduction to the field of optics emphasizing
the unifying concept of wave theory. The book progresses from
classical optics to a thorough coverage of modern optics including
application of Fourier Analysis, and the principles of lasers and
holography.

1971 350 pages $10.00

Available from your bookstore or from Dept. 093—

IllilU'J
WILEY-INTERSCIENCE
a division of JOHN WILEY & SONS, Inc.
605 Third Avenue, New York, N.Y. 10016
In Canada: 22 Worcester Road, Rexdale, Ontario

Circle No. 44 on Reader Service Card
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THEORY OF FULLY IONIZED PLASMAS
by GUNTER H. ECKER, Institut fur Theoretische Physik, Ruhr-Universitat Bochum, Bochum-
Querenburg, West Germany
The book restricts itself to the classical fully ionized plasma without external fields and con-
centrates on the theoretical formalism. This has the advantage that it is possible to develop
from first principles the basic theoretical aspects in an organized, graded and comprehensive
form up to the present state of our knowledge of equilibrium and nonequilibrium states of fully
ionized systems.

PARTIAL TABLE OF CONTENTS:

THE FULLY IONIZED SYSTEM IN THE QUASISTATIC ELECTROMAGNETIC FIELD, THE COU-
LOMB SYSTEM: Equilibrium States of the Coulomb System. Nonequilibrium States of the
Coulomb System. Nonequilibrium States of the Coulomb System, Description Without
Single-Particle Correlations. Nonequilibrium States of the Coulomb System With Individual
Particle Correlations. THE FULLY IONIZED SYSTEM IN THE GENERAL ELECTROMAGNETIC
FIELD: Single-Particle Radiation. Many-Particle Interactions With Electromagnetic Fields.
Appendix: Characteristic Quantities of the Plasma. References. Author Index-Subject
Index.

January 1972, about 330 pp., $19.50

METHODS IN NONLINEAR PLASMA THEORY
by RONALD C. DAVIDSON, University of Maryland
TENTATIVE CONTENTS: The Korteweg-DeVries Equation: A Weakly Nonlinear Theory of
Ion Sound Waves. Large-Amplitude Electron Plasma Oscillations. Strong Wave- Inter-
actions: Particle Trapping. Plasma Echoes. Coherent Nonlinear Wave-Wave Interactions.
Statistical Frameworks for Weak Plasma Turbulence. Weak Turbulence theory of Electro-
static Wave-Particle Interactions. Stabilization of the Weak Electron Beam (Bump-in-Tail)
Instability. Stabilization of the Ion Loss-Cone Instability. Electron Heating by Electron-Ion
Beam Instabilities Weak Turbulence Theory of Electromagnetic Wave-Particle Interactions.
Weak Turbulence Theory of Nonlinear Wave-Wave Interactions. General Weak Turbu-
lence Theory of Nonlinear Electrostatic Interactions. Author Index-Subject Index.
December 1971, about 285 pp., $18.50

Second Edition

AN INTRODUCTION TO COHERENT OPTICS AND HOLOGRAPHY
by GEORGE W. STROKE, Department of Electrical Sciences, Electro-Optical Sciences Center,
State University of New York, Stony Brook, N.Y.
The book includes the complete reprints of D. GABOR'S classic papers.-

A New Microscopic Principle
Microscopy by Reconstructed Wave-Fronts
Microscopy by Reconstructed Wave-Fronts II

This enlarged and up-dated edition presents a lucid and concise introduction to holography
and is strongly recommended for all those interested in this field. The monograph begins
with a discussion of the basic principles of image formation and concludes with a self-contained
mathematical chapter on the powerful Fourier-transform mathematics. Appendices are
included which focus on the technological applications, encompassing non-destructive holo-
graphic interferometry testing and 3-D microscopy, optical computing ramifications including
correlative pattern recognition, and sharpness-restoring image deblurring.
1969, 379 pp., $11.50

ELECTRON MICROSCOPY IN MATERIAL SCIENCE
Center for Scientific Culture "Ettore Majorana", 1970 International School of Electron Micros-
copy, a NATO Advanced Study Institute Sponsored by CNR-MPI, Erice, April 4—18
editor: U. VALDRE
CONTRIBUTORS: P. B. HIRSCH: Opening Lecture. A. SEPTIER, R. CASTAING, A. V. CREWE,
U. VALDRE, A. KUBLER: Electron Optics and Instrumentation. A. HOWIE, R. GEVERS, L. M.
BROWN, M. J. MAKIN, M. J. GORINGE, C. R. HALL Diffraction Contrast and Applications.
F. LENZ, F. THON, A. C. VAN DORSTEN, C. R. HALL, R. H. WADE, and D. WOHLLEBEN:
Transfer of Image Information and Phase Contrast.
1972, about 700 pp., in preparation
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Solar wind effect. The tail of this comet
(Bennett 1969i) is blown by the solar wind,
in a direction opposite to that of the sun.

mechanics and thermodynamics is the
best of the book. Its level is comparable
with that of Statistical Physics by
Frederick Reif (volume 5 of the Berkeley
Physics Course), by which it was ad-
mittedly inspired. As such, it is some-
what too advanced for the purpose in-
tended. The last 90 pages of the book
concern themselves with "time-inde-
pendent electrical phenomena," mean-
ing electrostatics, direct current and
time-independent magnetism. Again,
the level is often too advanced for a
first-year physics course, particularly
sections involving Laplacians, curls and
line integrals.

Still, on balance, my impression of
the book is favorable. Clarity of style,
the 319 elucidative diagrams, and a ty-
pography that is uncluttered and pleas-
ing to the eye, make for a welcome de-
parture from the traditional format of
European physics texts.

Olexa-Myron Bilaniuk
Swathmore College, Swathmore, Pa.

Introduction to
the Solar Wind
By i.e. Brandt
199 pp. Freeman, San
Francisco, 1970. $10.00

The earth is imbedded in an inter-
planetary stream of plasma, a nonstatic

extension of the outer atmosphere of
the.sun—the corona. This "solar wind"
is a relative newcomer among astro-
physical topics, with a wide range of
implications, from space travel to stellar
evolution. John C. Brandt, of NASA-
Goddard and the University of Mary-
land, gives a concise account of this
phenomenon covering all its observa-
tional and theoretical aspects.

Solar wind evolves from an extremely
rarefied corona, heated to some two
million degrees by turbulent shocks
that emanate from the hydrogen con-
vection zone in the outer layers of the
sun. Such convection zones must exist
in solar-type stars and other stars of not-
too-early spectral type. These must
possess hot coronas and emit "stellar
winds," which lead to considerable,
almost complete braking of stellar ro-
tation, and to a less considerable loss
of mass (a fraction of 10~4 for the sun
during its lifetime). Early-type stars
do not have convection zones and hot
coronas, but even more intense "winds"
emitted by superluminous stars are ap-
parently caused by radiation pressure,
which depends on the luminosity to
mass ratio.

The presence of solar wind has been
first clearly demonstrated by ground-
based observations of comet tails.
Being in extreme cases connected with
auroral and ionospheric phenomena,
it is now more directly being explored
by space vehicles and shown to be al-
ways present, though variable. It con-
sists mainly of a stream of protons,
with some alpha particles and heavier
ions, and with electrons balancing the
space charge, traveling with a velocity
around 450 km/sec, at a number den-
sity of some 5 ions per cm3 and carry-

• Physics Laboratory Manual
Third Edition, 1972

CLIFFORD N. WALL, Univerlty of Minne-
sota, RAPHAEL B. LEVINE, Metropoli-
tan Atlanta Council tor Health, and FRIT-
JOF E. CHRISTENSEN, St. Olat College.
Completely updated for introductory
physics—enables the student to con-
duct experiments without outside aids.
1/72, approx. 464 pp., (67410-1)

• Nuclear Radiation Physics
Fourth Edition, 1972

RALPH E. LAPP, Quadrl-Science, Inc.
and HOWARD L. ANDREWS, University
of Rochester. Completely revised, this
edition includes new material on elemen-
tary wave mechanics, space radiation,
thermonuclear reactions, and radioactive
decay. 1/72, approx. 464 pp., (62598-8)

• Introduction to Classical and
Modern Optics

JURGEN R. MEYER-ARENDT, Pacific
University. NEW—an In-depth examina-
tion that ranges from classical concepts
to the modem topics of matrix operation
in lens design, holography, and lasers.
1/72, approx. 640 pp., Illus., (47943-6)

• Waves in Physical Systems
CHARLES F. SQUIRE. A unique blend
of the new quantum physics with the
classical. This text chronicles the work
done on scalar waves in simple physical
systems in the past 100 years.
1/72, 154 pp., (94608-7)

• The Conduct of Science
M. W. FRIEDLANDER, Washington Uni-
versity, St. Louis. NEW—explains the
methodology used in science, and pro-
vides a basis for a better understanding
of the scientific role In modern society.
4/72, approx. 176 pp., (16726-2)

• Used Math: For the First Two
Years of College Science

CLIFFORD E. SCHWARTZ, State Uni-
versity of New York at Stony Brook.
Emphasizes the student's understand-
ing how and why mathematical rela-
tionships occur. Includes an examination
of error analysis, and a reference sec-
tion with tables and index. 9/72, paper
(93973-6), cloth (93974-4)
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