
awards and biographies. Also, the
reader who picks up one volume to
read, say, Pauling's elucidation of the
chemical bond may also be attracted
to a parallel reading ol Heming-
way's remarks on writing as a lonely
life, as a writer tries for something
that has never been done and that
may be beyond attainment.

Statistical Mechanics of Charged Particles
By R. Balescu. 477 pp. Interscience, New
York. 1963. $15.00.
Reviewed by J. E. Mansfield, Harvard
University.

The intention of the author is to
provide an introduction to plasma
physics that avoids some of the limi-
tations of the standard treatments.
Existing monographs stress classical
magnetohydrodynamics or special top-
ics, while the quantum statistical me-
chanics of charged particles is handled
mostly in general statistical mechanics
textbooks. Here we have a unified
and rigorous statistical-mechanical de-
velopment of the fundamental equa-
tions of plasma physics using the
Prigogine methods of nonequilibrium
statistical mechanics. A diagrammatic
technique is used, and the long-range
difficulties of the Coulomb force can
be handled rather simply.

Chapters 1-13. the first two-thirds
of the book, are an introduction to
the nonequilibrium statistical mechan-
ics of classical systems. This supple-
ments Prigogine's volume in the same
series, "Monographs in Statistical
Physics". The diagrammatic technique
is developed for the classical gas. In
the treatment of the short-time be-
havior of classical plasmas, the Vlassov
equations are developed and solved
by the resolvent method and by the
van Kampen—Case method. Collec-
tive effects and long-time behavior are
studied, and the Fokker-Planck ap-
proximation is developed. This leads
to the ring fragment approximation,
by which the kinetic equation and
correlation functions are studied. The
theory of the equilibrium plasma is
given as an asymptotic limit; and by
way of contrast, the cluster expansion
development of the Mayer dreory of
electrolyte solutions and of the per-
fect Lorentz gas are given.

In general, the methods developed
for die classical case are so chosen

as to be generalizable to the quantum-
mechanical case, which forms the sec-
ond part of the book. Chapters 14-18.
The diagram technique is developed
with Wigner distribution functions,
and the quantum Vlassov equation is
developed and solved. The quantum
analog of the summation of cycle di-
agrams used in developing the Fok-
ker-Planck equation is used to study
die long-time behavior of the reduced
one-particle Wigner function. The
quantum ring approximation is de-
veloped, and binary correlations in
an electron gas are studied.

Much of the basic mathematics is
relegated to eighty pages of appen-
dixes, as are several unrelated calcu-
lations added after the book was set.
These treat of kinetic equations for
stable and unstable classical plasmas.
The past-history dependence in the
short-time kinetic equation is well
shown. Recent developments in the
theory of plasmas in strong external
fields are discussed briefly. Symbol,
Author, and Subject Indices are pro-
vided.

Man-Made Transuranium Elements. By
Glenn T. Seaborg. 120 pp. Prentice-Hall.
Englewood Cliffs. N.J., 1963. Paper, $1.50;
cloth. S3.95.
Rei'ieived by Norman Feather, University
of Edinburgh.

In the beginning—or fairly soon there-
alter—there were three fissile species,
uranium 233, uranium 235, and plu-
tonium 239. But that was five thou-
sand million years ago. and when
North Atlantic Man came on the
scene, in the twentieth century of
our present era, that most desirable
state of affairs no longer obtained.
Indeed, had homo sapiens but de-
layed his appearance on this planet
lor just twice as long as he did,
his chance of warming his hands at
the nuclear fire (on earth) might
well have passed beyond possible re-
tall. There would have been no
uranium 233 nor plutonium 239 (there
was none in A.D. 1940, anyway),
and, instead of 0.7 percent of ura-
nium 235, ordinary uranium would
have provided him with no more than
0.01 percent of that valuable isotope.
However, that was not to be: "by the
grace of an odd combination of un-
usual circumstances", according to Dr.

Seaborg (p. 99) —even the half-life
of uranium 235 is some ten times
longer than it might well have been
—all things worked together for good
(in that the excitement of winning
new knowledge was not denied to the
scientist) , and the world's original
unspoiled state has at last been par-
tially restored. Now "the 'Big Three'
fissionable nuclides" (p. 97) are all
available again—to those with suffi-
cient funds and good credentials.
(The "Three", of course, are "Big"
in barns, in respect of thermal neu-
trons.)

Since 1940, not only plutonium 239,
but also some hundred other trans-
uranium species have been produced
and characterized by the nuclear sci-
entists of the world, thereby adding
eleven new elements to the Periodic
Table. In truth, this most exciting
chapter in the history of science has
been written almost exclusively in
USA, and Dr. Seaborg, more than
any other single person, has been its
author. Having received, in full meas-
ure, the unstinted acclaim of his
brother scientists of all nationalities
for his discoveries, he has now put
the college freshmen of his own coun-
try in his debt—and every person with
an intelligent interest in the new ele-
ments, also. This slender book is in-
tended to supplement Chapter 23 of
the CHEM Study textbook, Chemis-
try—An Experimental Science, but it
will do much more than that. It will
provide exciting reading for the sci-
entific layman (not all of it, perhaps,
but enough to repay his attention) ,
tabloid instruction for the under-
graduate, and it will serve as a handy
data-book for the nonspecialist re-
searcher. It might be said that to
have attempted all these things was
to have attempted too much, but that
is a churlish objection. It is very
unlikely that Dr. Seaborg took de-
liberate aim at three targets; more
probable that he had only to press
the trigger, steadily and without fuss,
to score three bulls in a single burst.
Of course, he can be faulted by the
pedant in matters of detail. This re-
viewer, being somewhat pedantic him-
self, finds him over addicted to the
adjectival phrase "ever-increasing" (or
"decreasing") : "elements of ever-in-
creasing atomic number" (pp. 5,
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Look closer —

your future may be here.
Itek maintains an extraordinary high ratio of
senior graduate engineers and scientists to total
staff, thus combining the flexibility and quick
reaction capabilities of a small organization with
a degree of technical depth and strength rarely
found in much larger companies.
This staff, both individually and collectively, has
contributed significantly to the state-of-the-art in
aerial reconnaissance systems.
A major program of expansion is now under

Senior Photo Optical Physicist
This position requires approximately five to ten
years' experience in applied photography and optics
with application to aerial photographic camera sys-
tems. You will assist on proposal teams, consult
with reconnaissance system problems, and manage
applied research projects in the laboratory. Experi-
ence in modern reconnaissance systems image
evaluation techniques including a knowledge of
aerospace vehicles and environments is desirable.
An appreciation of practical engineering, manage-
ment and administrative problems is essential to
fulfill this position's responsibilities.

Sr. Physicists
(Fundamental Research)
These positions require individuals with a Ph.D. and
three to five years' experience. Qualified candidates
must be capable of conducting theoretical and ex-

way at our Massachusetts facilities. This augmen-
tation of our professional staff will be of particu-
lar interest to those scientists and engineers who
are seeking a company which is receptive to new
ideas and techniques, and where creativity is
recognized and encouraged. To these individuals
we. can offer experienced, knowledgeable, techni-
cal and administrative support together with a
unique environment which fosters professional
advancement.

perimental work in solid state, including lumines-
cense, conductivity and galvanomagnetic effects.

Physicists
Positions require individuals with a B.S. or M.S.
degree and three to five years' experience. Qualified
candidates must have the potential to become
responsible for experimental work in photoconduc-
tivity and related areas, with supervisory respon-
sibility for one aspect of an over-all program.

Junior Physicists
As a member of a staff of senior scientists, you
will participate in a broad program in solid state
physics, with emphasis on research in photocon-
ductivity. A B.S. degree is required, attained with
a high scholastic record and the potential to do
creative work.

For more complete information concerning the reward-
ing personal and professional potential of these positions,
send your resume to:

Mr. Richard Finnegan, Professional Staffing

Itek Corporation
10 MAGUIRE ROAD, LEXINGTON 73, MASSACHUSETTS

An equal opportunity employer
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Engineers

SEMICONDUCTOR

SCIENTISTS
AND

ENGINEERS
Project leaders, with advanced de-
grees and several years of relevant
experience, urgently needed for
fundamental research and advanced
device design. Immediate openings
and excellent opportunities for
growth in the following positions:

CHEMIST
To direct projects in thin film,
oxide and surface studies, epi-
taxy and diffusion.

THEORIST
For analyses of phonon-electron
interactions, avalanche and field
emission phenomena, metal oxide
devices.

SENIOR DEVICE
DESIGNER

Responsible for development,
fabrication and evaluation of ad-
vanced high power and high fre-
quency devices. Must be com-
pletely familiar with all semi-
conductor fabrication techniques.

For a prompt and confidential
reply, qualified applicants are in-
vited to send resumes, complete
with salary history and require-
ments to:

HERBERT N. PENSON

CLEVITE
CORPORATION

Shockley Research Laboratory

1801 Page Mill Road
Palo Alto, California

An Equal Opportunity Employer

57) may populate the dream-world
of the scientist, but in the cold light
of day they are linguistic monstrosi-
ties. The only scientific faulting to
be recorded relates to Fig. 32. There,
some isotopes of elements 100-102 are
shown which are not referred to at
all in the text, and for the produc-
tion of which it would appear that,
at present, there is no reasonable
likelihood. But these are matters of
minute detail, indeed.

Variation Methods for the Study o£ Non-
linear Operations. Ry M. M. Vainberg.
With a Chapter on Newton's Method, by
L. V. Kantorovich and G. P. Akilov.
Transl. from Russian by Amiel Feinstein.
323 pp. Holden-Day, San Francisco, 1964.
$12.95.
Reviewed by T. Teichmann, General Dy-
namics Corporation.

Nonlinear operators have been receiv-
ing an increasing amount of atten-
tion in the pure and applied mathe-
matical literature, because of their
vastly greater (potential) generality,
and, in many cases, because of some
highly desirable practical characteris-
tics. Unfortunately general techniques
for dealing with them are rare, and
expositions of those that exist even
rarer. Vainberg's book fills an im-
portant gap by providing a precise
but readable description of the mathe-
matical framework needed to treat
nonlinear operators in a general way,
as well as a relatively extended dis-
cussion of the most general method
(Newton's") available for such prob-
lems.

After a description of some of the
basic ideas of functional analysis (sup-
plemented by an appendix on Banach
spaces) . the author gives an illumi-
nating discussion of the notions of
Gateaux and Frechet differentials of
operators, and the corresponding de-
rivatives. The Gateaux (or weak)
differential of an operator F is de-
fined as

VF (x, h) = lim I [F (x + th) - F (x) ],
e-»0

where v, /? belong to E, the domain
of F, provided of course the quantity
cited exists. The Frechet differential
is slightly stronger. The properties of
these operators are discussed, and on
them are built the notions of poten-
tial vector fields in infinitely dimen-

sional spaces, extreme and critical
points of functional, and proper
functions and branch points of non-
linear operators. A number of special
operators and functionals are intro-
duced (in particular relating to
square roots of operators) , which are
then applied to variational proof of
the existence and uniqueness of solu-
tions of various nonlinear integral
equations. In the final chapter (due
to L. Kantorovich and G. Akilov)
many of the concepts introduced are
applied to the solution of nonlinear
operator equations using the analog
of Newton's method. This is done
both in general and in a number of
special cases.

Although there is, of necessity,
much abstract discussion, the lan-
guage, notation, and logical presenta-
tion tend to follow that of ordinary
vector spaces, and as a result it is
relatively easy to follow and illumi-
nates the underlying concepts very
well.

Progress in Solid Mechanics, Volume 3.
I. N. Sncddon and R. Hill. eds. 256 pp.
(North-Holland, Amsterdam) Interscience
Publishers, Inc., New York. 1963.
Reviewed by E. H. Dill, University of
Washington.

This volume contains one article,
"Dynamical Problems in Elasticity",
by V. D. Kupradze of the USSR. The
intellectual level is of a monograph
for the research specialist, and it is
a very important work. It is not only
a rigorous mathematical treatment of
great interest to the theorist but, in
view of the current advances in digi-
tal computers, the basis for numerical
calculations will prove of great practi-
cal value.

The equations of the classical linear
theory of elasticity are considered: In
the case of the static equilibrium
and steady-state harmonic motion, the
equations of motion subject to cer-
tain boundary conditions form a
boundary-value problem. The author
shows how the problem can be treated
by the method of potentials, based
on the theory of singular integral
equations. Uniqueness and existence
theorems, and methods of solution
by reduction to sets of linear alge-
braic equations are treated in a rigor-
ous mathematical manner. New re-
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