
BOEING

RADIATION

EFFECTS

LABORATORY

The Boeing Radiation Effects Labo-

ratory in Seattle, Washington, offers

a number of challenging assign-

ments to physicists and accelerator

engineers. These positions require

an M.A. degree, and three to five

years experience, or its equivalent,

with particle accelerators. They

provide an excellent opportunity to

be associated with a first-level pro-

fessional staff in an outstanding,

new laboratory environment.

Presently in operation are a high

current 33-Mev electron linear ac-

celerator, a high current 3-Mev posi-

tive ion accelerator, and a low

energy positive ion machine used

principally for surface physics

studies. Assignments involve pri-

marily the development and ap-

plication of accelerator-associated

devices. Additional openings are

available for individuals strongly

oriented toward the solution of

accelerator operations problems.

Send your resume, today, to
Mr. Lawrence W. Blakeley, The
Boeing Company, P.O. Box
3822-PTA, Seattle, Washing-
ton 98124. Boeing is an equal
opportunity employer, and
complies with the provisions of
the Civil Rights Act of 1964.

AERO-SPACE DIVISION

dealing with freshman (indeed, possi-
bly high-school) mechanics (without
calculus), adopts the old-fashioned
practical approach. Since no indica-
tion of the original (Russian) date
of publication is given, it is not clear
whether this is still the preferred
method in Russia. Despite the rather
musty flavor of some of the presenta-
tion, the discussion of the underlying
notions is quite extended, and the
student who has completed this
course should have at his easy com-
mand the basic concepts of vectors,
point, body, and surface forces, and
fundamental kinematics of a variety
of mechanisms, as well as Newton's
laws. There are many familiar ex-
amples mainly from the workshop.
This leads the reviewer to suspect that
this volume may have been designed
to give some background to the ap-
prentice mechanic (which it certainly
does in an excellent manner) rather
than as a "Russian Monograph and
Text on Advanced Mathematics and
Physics," as advertised by the pub-
lisher! This book is also distinguished
by several pages of extreme historical
chauvinism and some absurd political
propaganda. Many Russian scientists
and engineers are mentioned, but only
Archimedes, Galileo, Newton, and
Euler of the Western Europeans, and
even Euler is claimed as a Russian!

Spectroscopic Properties of Rare Earths.
By Brian G. Wybourne. 23R pp. Inter-
science, New York, 1965. $10.50.
Reviewed by William F. Meggers, Na-
tional Bureau of Standards.

When the two-volume treatise, Quan-
tum Theory of Atomic Structure by
John C. Slater (reviewed in Physics
Today, May 1961, p. 48), was pub-
lished in I960, it was disappointing
to find in 940 pages that the 28 rare-
earth elements were omitted because
"The shells of equivalent / electrons
are more complicated than the rf-shells
. . . with the result that both the
theoretical and experimental work
done on the rare earths is rather frag-
mentary." Despite incredible com-
plexities and difficulties, considerable
progress has been made (since 1930)
in the experimental description and
quantum interpretation of characteris-
tic spectra of 14 lanthanons (r'sCe to
71Lu) and 7 actinons (nilTh to '-'"Cm) .

Now, in Spectroscopic Properties
of Rare Earths, Wybourne has given
a comprehensive but concise review
of this progress with emphasis on the
theoretical interpretation of experi-
mental data. The subject is treated in
6 chapters: the rare earths, energy
levels of rare-earth atoms and ions, in-
tensities in rare-earth spectra, the
Zeeman effect in the rare earths,
hyperfine structure and isotope shifts.
and spectra of rare-earth salts followed
by a list of 487 references and a sub-
ject index of three pages. The second,
and longest, chapter outlines the
theory of such subjects as electronic
configurations, interactions of various
kinds, coupling schemes, quantum
numbers, matrix elements of operators,
calculation of energy levels, atomic
wave functions, etc. In the next three
chapters, this theory is then applied to
selected problems in transition prob-
abilities, external magnetic effects, and
nuclear magnetic or isotopic effects in
gaseous rare-earth spectra. In the final
chapter, group theory is applied to
absorption spectra of rare earths in
crystals, primarily for the benefit of
solid-state physicists.

As an example of intensity prob-
lems in rare-eardi spectra, the line
strengths of a transition array from
europium ions are calculated and com-
pared with reported measurements.
The bulk of the discrepancy is
ascribed to the experimental deter-
mination of oscillator strengths in
spectra afflicted with wide hyperfine.
structure. Indeed, Eu n is second to
worst in this respect, and it will be
interesting to test this explanation
with a comparison of calculated and
measured intensities in a rare-earth
spectrum where isotope shifts (Ce H)
or hyperfine structures (Tm n) are
relatively inconspicuous.

A valuable contribution is the list
of 487 references to recent (since
1930) publications on experimental
and theoretical developments. The
only error detected is that references
9 and 96 are identical; the latter
should be replaced by "Rev. Mod.
Phys. 14, 96-103 (1942)," and 9fi
should replace 9 in Table 2-2 on page
41.

Guided by partial analyses of a few
rare-earth spectra, and by theoretical
considerations, Wybourne has boldly
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Put some of these Wiley & Interscience Books
to Work and EXPECT results.

LIGHT-SENSITIVE SYSTEMS
Chemistry and Application of Nonsilver Halide
Photographic Processes
By JAROMIR KOSAR, Director of Research and Devel-
opment, Ulano Companies, Brooklyn. New York.

Here is the first book in the new Wiley Series in Photo-
graphic Science and Technology and the Graphic Arts.
Light-Sensitive Systems gives a complete account of the
chemistry of nonsilver halide light-sensitive systems and an
informative review of patents and literature. To provide
a complete background, the author has included historical
developments, but he has devoted most of his attention
to the contributions published in the last two decades. 1965.
473 pages. $15.00.

SUITS: SPEAKING OF RESEARCH
By C. GUY SUITS, Vice-President and Director of Re-
search, General Electric Company.

As research director of the General Electric Company
for 20 years, Dr. Suits has been in a unique position to
observe, evaluate, and influence the impact of science on
society. He has articulated his views with insight and
candor to scientific societies, business groups, and govern-
mental conferences. Suits: Speaking of Research is a
collection of his addresses, presented during the most excit-
ing decades in the history of technology, and provides a
"running history" of progress in many areas, particularly
atomic energy and the discovery and development of Man-
made diamond. 1965. 458 pages. $7.50.

THE STATISTICAL MECHANICS OF SIMPLE
LIQUIDS
An Introduction to the Theory of Equilibrium and
Non-Equilibrium Phenomena
By STUART A. RICE, The University of Chicago, and
PETER GRAY, University of Nencastle-upon-Tyne.

Describes a theory of non-equilibrium processes in
simple liquids. Included is background material on the
equilibrium state, problems of ergodicity and irreversibility,
and random processes. A final chapter on the formal
theories of the Prigogine School and the correlation func-
tion method places the theory of non-equilibrium liquids
in the perspective of the broader subject of irreversible
processes. Volume 8 of the Interscience Monographs in
Statistical Physics and Thermodynamics. Editor: I. PRIG-
OGINE. 1965. Approx. 594 pages. $19-15.

MODERN RADAR: Analysis, Evaluation, and
Systems Design
B) RAYMOND S. BERKOWITZ, The Moore School
of Electrical Engineering. University of Pennsylvania.

An in-depth study of the major theoretical techniques
currently used in radar system analysis and design. The
different aspects of the field are discussed by individuals
who have worked intensively with their subjects and who
present techniques they know to be useful. 1965. Approx.
r>32 pages. Prob. $19-50.

JOHN WILEY & SONS, Inc.

PROCEEDINGS OF THE FOURTH
INTERNATIONAL CONGRESS ON RHEOLOGY
Brown University, Providence, Rhode Island,
August 26-30, 1963
PART 1—General and Invited Contributions and

Lectures
Editors: E. H. LEE, Stanford University, and A. L.
COPLEY, New York Medical College. 1965. 373 pages.
$15.50.
PART 2—Papers Contributed by Members of the

Society of Rheology
Editor: E. H. LEE, 1965. 714 pages. $30.00.
PART 3—General Papers
Editor: E. H. LEE, 196\ 637 pages. $26.00.
PART 4—Symposium on Biorheology
Editor: A. L. COPLEY. 1965. 634 pages. $25.00. Inter-
science Books.

PHYSICS OF NON-CRYSTALLINE SOLIDS
Proceedings of the International Conference,
Delft, July, 1964
Held under the Auspices of the International Union
of Pure and Applied Physics
Edited by J. A. PRINS, Technological University, Delft.

Topics include: structure and devitrification . . . neutron
diffraction, heat conduction, ESR, NMR, magnetism, ultra-
sonics . . . relaxation, mainly in organic materials . . .
relaxation, fracture, coordination, mainly in inorganic ma-
terials . . . and optical and electric properties. A North-
Holland (Interscience) Book. 1965. 667 pages. $27.50.

STATISTICAL MECHANICS
An Advanced Course with Problems and Solutions
B) RYOGO KUBO, University of Tokyo, in cooperation
with HIROSHI ICHIMURA, Tokyo Institute of Tech-
nology; TSUNEMARU USUI, Kyoto University: and
NATSUKI HASHIZUME, Ochanomizu University.

A careful treatment of: principles of statistical mechanics
applications of the canonical distribution . . . statistical

thermodynamics of gases . . . applications of fermi- and
bose-statistics . . . strongly interacting systems . . . and
fluctuations and kinetic theories. A North-Holland (Inter-
science) Book. 1965. 425 pages. $19-00.

RELATIVITY: The Special Theory—Second
Edition
By J. L. SYNGE, Dublin Institute for Advanced Studies.

The book represents a breakaway from traditional modes
of presentation. . . . Hypotheses are clearly stated as the
need for them arises, and points of logical, physical or
philosophical difficulty are never shirked, self-consistency
thereby being made apparent without fuss."—H. S. RUSE
in Nature. A North-Holland (Interscience) Book. 1965.
459 pages. $14.00.

605 Third Avenue, New York, N. Y. 10016
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SCIENTISTS

ENGINEERS

ivitk exceptional abilities are invited
to investigate opportunities with the
Research Laboratories of Brown
Engineering Company, Inc.

As the prime research support
contractor for NASA-Marshall
Space Flight Center, Brown's
Research Laboratories have a
major role in America's most
advanced space project: Apollo
Extension Systems.

Staff positions are open in many
disciplines, with urgent require-
ments in • geo-astrophysics •
space instrumentation • mission
analysis • electronic systems.

Openings normally require ad-
vanced training (25% of the staff
hold PhD degrees) but inquiries
are invited from capable person-
nel atall education and experience
levels. Submit your resume in
confidence to Raymond C. Watson,
Jr., Director of Research.

ENGINEERING COMPANY, INC.
300 Sparkman Drive, N.W.
Huntsville, Alabama 35805

An Equal Opportunity Employer

presented the established and inferred
normal electron configurations (and
spectral terms) of 14 neutral lantha-
non atoms and their first three stages
of ionization; likewise of 14 neutral
actinon atoms and four stages of ioni-
zation—125 spectra in all. Here is a
challenge to several generations of
experimental spectroscopists who must
either confirm or correct these predic-
tions!

Science in ProgTess, 14th Series. Wallace
R. Brode, eel. 286 pp. Yale University
Press, New Haven, 1964. $8.50.
Reviewed by R. B. Lindsay. Brown Uni-
versity.

The National Lectureships sponsored
annually by the Society of the Sigma
Xi and the Scientific Research Society
of America are well known and justly
admired. For many years it has been
customary to publish the lectures in
collected form, and the book under
review constitutes the 14th series. It
contains nine articles with an editorial
preface by Wallace Brode. It is their
purpose to present in general review
form latest developments in certain
aspects of science, both physical and
biological. Physics is represented by
material on magnetogasdynamics, en-
gineering by an essay on space propul-
sion engines, chemistry by articles on
structural reorganization through
ligand interchange and the properties
of solid carbon. In the biological
sciences there are papers on the rela-
tion between nutrition and human
behavior, the uniqueness of plants,
and social anthropology. Finally, there
are two articles devoted to what may
be called, in the broad sense, the phi-
losophy and sociology of science. As
might be expected, the last two are
the easiest for the general reader to
handle.

All the articles are authoritative, are
written with care, and are amply illus-
trated. On (he other hand, they make
a variety of demands on the reader's
background. The physics article, for
example, will not convey too much
to the person who is not already fam-
iliar with electromagnetic theory,
thermodynamics, and plasma physics.
•Similarly, the paper on ligand inter-
change implies a thorough grasp of
modern theories of chemical reactions.
It i.s true that an examination of

this material may stimulate the gen-
eral reader's interest sufficiently so
that he will want to go and inform
himself further on these matters. But
inevitably the interesting question
arises: for what audience are these lec-
tures really intended? If they are di-
rected to the scientific specialist who
wants to know more about some spe-
cialty other than his own but in his
own branch of science, the articles in
the present volume succeed admirably,
but one wonders why they should be
collected in a single volume. If on
the other hand, they are intended for
the scientist who wants to know what
is going on in quite another branch of
science than his own, this reviewer
feels that the success of the present
volume must be considered as only
moderate. If the latter aim is the in-
tended one, it would seem that the
authors have not fully met the obli-
gation to present their results in more
general and descriptive terms with
less emphasis on analysis and more
stress on the relation with science as
a whole. This is of course by no means
an easy thing to do, but is being ac-
complished with considerable success
in most of the articles in such maga-
zines as Scientific American and espe-
cially in the New Scientist.

The volume is beautifully pro-
duced. Each article is accompanied by
a brief bibliography, and there is an
adequate index.

Plasma Diagnostics with Microwaves. By
M. A. Heald and C. B. Wharton. 452 pp.
John Wiley, New York, 1965. $13.50.
Reviewed by Harold P. Furth, Lawrence
Radiation Laboratory.

A precondition for the development
of experimental plasma physics has
been the availability of accurate non-
destructive diagnostics. An important
diagnostic tool of this type is a weak
beam of electromagnetic radiation: by
sampling the plasma dielectric constant
along its trajectory, it can provide
information about plasma density,
temperature, and degree of quiescence,
as well as about the interior mag-
netic field strength.

The range of maximum usefulness
of microwave diagnostics is deter-
mined by the condition that the beam
frequency must exceed the plasma fre-
quency if transmission is to take place
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