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emission, (5) emission (general), (6) instrumentation
(emission), (7) instrumentation of absorption methods,
(8) ultraviolet absorptiometry, and (9) infrared spec-
troscopy. The emphasis in all is upon the applications
of spectroscopic methods to chemical analysis and taken
together they give an excellent picture of the state of
the art in this important field of spectroscopy through-
out the world. These biennial meetings, of which the
seventh was held in Liege in September 1958, consti-
tute the most important opportunity for an interna-
tional meeting of spectrochemists. It is of interest to
note from the literature citations at the end of each
article that spectrochemistry recognizes no national
boundaries and that most of the articles indicate the
familiarity of their authors with the work done in other
countries. The volume is well edited and printed and
constitutes an important reference work in the field of
analytical spectroscopy.

Structure and Evolution of the Stars. By Martin
Schwarzschild. 296 pp. Princeton U. Press, Princeton,
N. J., 1958. $6.00. Reviewed by C. C. Kiess, National
Bureau of Standards.

The life history of a star, including our sun, begins
with its genesis in distended nebular matter consisting
of dust and meteoric material embedded in gas, chiefly
hydrogen. As the nebula shrinks under gravitation, heat
is generated and the temperature of the nebula rises
from a few degrees above the temperature of inter-
stellar space to one high enough to render the object
visible as a red star of large volume, but of low density.
Thus a supergiant star has come into being. As the
internal temperature rises, through further contrac-
tion, there comes a time, not too long after the process
started, when the temperature is high enough to bring
into play another procedure for generating stellar en-
ergy, the transmutation of hydrogen into helium. As
this process gains in yield the contraction slows to a
halt, while the energy of hydrogen-burning takes over
completely the job of maintaining the luminosity of
the star and holding its size in balance against the
loss of its energy through radiation. At this stage of
its career the star will find itself among normal stars
of luminosities and spectral classes determined by
their masses.

The length of time during which a star is normal
depends on the rate at which its internal hydrogen is
consumed—faster for massive stars, slower for less
massive ones like the sun. But there comes a time
when the hydrogen is depleted; contraction sets in
again; the temperature rises to a point at which helium-
burning can take over the task of keeping up the star's
appearance as a normal one. For a while the increase
of energy will increase the luminosity of the star, with
consequent expansion of its outer layers, and it will
take its place among the red giants. Finally, however,
when the sources of nuclear energy are exhausted and
a series of cataclysmic events occurs, the star will
descend to the white-dwarf stage, as one of small vol-

ume, of extremely high density, and of low luminosity,
drawing on the thermal energy of its core to keep the
spark of life going.

Is all this guesswork? The astronomer cannot dip
into a star to get samples of its material for analysis.
All he can do is to examine its light with photometer
and spectrograph to determine its amount and quality,
and then theorize as to the nature of the source. To
do this he sets up model stars of assigned mass and
composition, and by applying the physical laws relat-
ing to gas characteristics he determines the nature of
the star's light. And the test of a model is the way it
fits into the Hertzsprung-Russell and mass-luminosity
relations.

All these matters are discussed in detail in Professor
Schwarzschild's book. The first three chapters give the
observational data available for the problem, the phys-
ical principles governing the behavior of gases at
various temperatures and pressures, and the mathe-
matical tools needed for the job. Then come four
chapters in which the details are given for setting up
and calculating model stellar structures for the initial
and subsequent phases of the star's life cycle. In the
last chapter the results of the previous chapters are
summarized and their bearing on the problem of stellar
evolution is described.

This is a good book. It is written in a simple and
pleasing style, which at no time leaves the reader in
doubt as to what the author is explaining. Mathemati-
cal formulae appear on almost every page, yet their
physical meaning is explained and the results derived
from them are illustrated with diagrams and tabula-
tions. Although written for students of astronomy at
the graduate level, the book may be read with profit
by a wider group of readers with some preparation and
interest in the physical sciences.

Foundations of Modern Physical Science. By Ger-
ald Holton and Duane H. D. Roller. Edited by Duane
Roller. 782 pp. Addison-Wesley Publishing Co., Inc.,
Reading, Mass., 1958. $8.50. Reviewed by James Mac-
Lachlan, Earl Haig Collegiate Institute.

"Every Ptolemy is challenged by a Copernicus, every
Kepler and Galileo must be made meaningful by a
Newton, the insight of every Dalton eventually has to
be transposed to a new plane by the work of a Men-
deleeff or a Bohr . . . science is an unending quest for
wider horizons." The pathways of the quest of physics
are opened wide for freshmen in this text by Holton
and Roller. An understanding of the developments
cited in the quotation is unfolded in an accurate, read-
able account of physics.

The authors' approach is an effective antidote both
to specialized, compartmentalized introductory physics
courses and to broad, shallow physical science survey
courses. It is all pure physics, though reference is made
to aspects of astronomy and chemistry which are re-
quired to illuminate the structure of physics. The
treatment is unified by the use of historical sequences—
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a new storehouse of knowledge
for the "age of space" problems . . .
MICROCARDS*
MICROCARDS can bring you reference data not otherwise available —
foreign journals, exhaustive government research reports, limited-edition
monographs — on easy-to-use cards. MICROCARDS also provide an
economical way to record your own research findings, in perfect order,
for circularizing as widely as needed.

* A registered trademark. A MICROCARD is an opaque 3" x 5" card on
which we record photographically, in miniature, as many as 80 pages of
full-size documents. You can keep a complete library at hand in an
ordinary card file, locate particular references easily, and read them
clearly . . . with a magnifying MICROCARD Reader. A great amount
of original source material is already available from MICROCARD
publishers. Their current catalogs are available to you on request.
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INTRODUCTION TO ATOMIC
AND NUCLEAR PHYSICS

By ROBERT B. LEIGHTON, California Institute
of Technology. McGraw-Hill International
Series in Pure & Applied Physics. Ready in
January.

An unusually comprehensive text that could be used
for a 2-year course in Modern Physics without a
preliminary course in Quantum Mechanics, or as
a 1-year course with considerable selection of mate-
rial. The approach is expository and analytical,
rather than historical and discursive. It covers re-
cent advances such as nonconservation of parity,
Elementary Theory of the "strange particles," the
formation of elements in stars, the Fermi mecha-
nism of cosmic ray acceleration, and nuclear shell
structure.

PLASTIC ANALYSIS OF
STRUCTURES

By PHILIP G. HODGE, JR., Illinois Institute of
Technology. McGraw-Hill Scries in the En-
gineering Sciences. Ready in January.

This text presents the techniques necessary in the
analysis of structures beyond the elastic limit.
Subject matter is approached from the viewpoint
of limit analysis. In the first half of the book, all
topics are treated in considerable detail. The treat-
ment is speeded up in the second half of the book
because of the increased complexity of the material
covered.

HANDBOOK OF PHYSICS
By E. U. CONDON, Washington University;
and HUGH ODISHAW, National Research Coun-
cil. McGraw-Hill Handbook Scries. 1504 pages,
$25.00.

A basic and authoritative physics handbook cover-
ing the advanced mathematics of most importance
in physics, and all branches of classical and modern
physics. Outstanding experts in each field have col-
laborated in the writing of its 95 comprehensive
chapters. The main section headings include : Math-
ematics ; Electricity and Magnetism; Heat and
Thermodynamics; Optics; Atomic and Nuclear
Physics.

McGraw-Hill Book Co., Inc.
330 West 42nd Street • New York 36, N. Y.

Send for

copies on

approval

case histories—to show the birth and growth of con-
cepts and theories. Six case history developments may
be distinguished: planetary systems, concepts of heat,
atomic-molecular theory, concepts of electricity, the
invention of quantum theory, and nuclear physics. The
book does not teach history, but uses it as a framework
for the laws and theories of physics, following Duhem's
dictum that this is "the legitimate, sure, and fruitful
method of preparing a student to receive a physical
hypothesis".

The text is designed primarily for students in the
liberal arts, and in sciences other than physics. It seems
to me that physics majors, too, would gain a great deal
from such an introduction to physics. Holton and Rol-
ler have chosen a level of exposition that requires as
much concentration from majors in the humanities as
is expected of them in their own fields.

The seven basic concepts and principles that the
Carlton College Conference of the American Associa-
tion of Physics Teachers recommended for emphasis
in physics courses are all given prominence here. The
first section of the text, Motion, occupies 60 pages.
Succeeding sections are: Forces, 44 pages; Planetary
Systems, 108 pages; Conservation Principles, 98 pages;
Early Atomic Theory, 98 pages; Electric and Magnetic
Fields, 80 pages; Quantum Physics, 114 pages; Atomic
Nucleus, 95 pages. An interesting feature is the inclu-
sion of a valuable section of 54 pages: On Structure
and Method in Physical Science. With its appended
references this section provides a useful introduction to
the philosophy of science. The text contains many
worked examples and almost 600 problems and thought-
provoking questions.

The techniques of measurement and accuracy in
physical investigation are only alluded to here. They
may properly be left to a laboratory course, and the
instructor will refer his students to some other text.
Yet even in the development of concepts this issue is
avoided. To be sure, we are led to ask if Galileo could
measure time accurately enough, but how accurate is
"enough". Galileo's own words, "no appreciable dis-
crepancy in the results", still leave us in doubt. How
does a scientist decide whether to accept a margin of
error of 10% or 1%? Our authors do not tell us. But
they do a fine job of demonstrating the varieties of
physical experience.

A number of reasons combine to suggest a considera-
tion of this book as a second edition of Holton's pio-
neering Introduction to Concepts and Theories in Phys-
ical Science. It continues the traditions of Harvard's
program of general education for freshmen. The gen-
eral plan of the earlier book has been continued and
expanded. Many sections have been repeated entirely,
others have been revised. The major changes are: the
extension of the case history technique; the revision
and enlargement of the sections on light and electricity
(electromagnetics and interference have been added);
the great expansion of nuclear theory to show a con-
temporary frontier of physics; greater care in provid-
ing clear introductions to new concepts; a slightly less
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HAVE SENSORS. . .
WILL TRAVEL

Flying at 50,000 feet, probing the
heavens up to 150,000 feet, Bendix
personnel during the years imme-
diately ahead will be finding out
more about the world's weather
than man has ever known. A new
project, to be undertaken by Bendix
Systems Division for the U. S. gov-
ernment, will employ jet aircraft,
flying distances up to 4,500 miles at
Mach 0.95 to measure cloud forma-
tions and look inside storms with
radar sweeps extending 150 miles
from the plane.

Using rocketsondes, dropsondes,
computers and new aircraft sensors
the system will collect and analyze
atmospheric phenomena on a global
scale from the earth's surface well
into the stratosphere. Officially
designated the AN/AMQ-15 Air
Weather Reconnaissance Program,
the new project will be carried out
in cooperation with Boeing Aircraft
Company and six other Bendix divi-
sions, under the Bendix Systems
Division's general supervision.

The new program offers an out-
standing opportunity for qualified
scientific and management person-
nel in the fields of physics, chemistry
and meteorology with upper atmos-
phere and air sampling background.

I For complete details, write Technical Personnel I

Department C12, Bendix Systems Division,

j 3300 Plymouth, Ann Arbor, Michigan.

I

Bendix Systems Division
Ann Arbor, Michigan
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MARQUARDT
Needs Nuclear Engineers,
Physicists, Specialists—NOW!
You can make a valuable contribution to an important
nuclear propulsion program—Project PLUTO.
Project PLUTO is a joint program of the Air Force
and the Atomic Energy Commission, aimed at de-
veloping a nuclear ramjet engine. Marquardt, through
its ASTEO division, has been an Air Force prime con-
tractor in this nuclear program for over two years,
working closely with the University of California
Radiation Laboratory.
You'll work in the ASTRO division and have an im-
portant future on expanding projects. ASTRO work
groups are small, individual thinking is encouraged,
contributions are easily recognized.
NUCLEAR ENGINEER
Experience in nuclear reactor design or reactor test
planning for application of nuclear power systems
to aircraft and missile propulsion.
NUCLEAR PHYSICIST
Should have research background in solid state
physics, neutron physics or thermo-nuclear systems.
An advanced degree desirable with direct experi-
ence in nuclear power systems.
NUCLEAR MATERIALS SPECIALIST
Metallurgist, ceramicist, or materials chemist.
Experienced in conducting radiation tests on vari-
ous types of materials.
SENIOR DEVELOPMENT ENGINEER
Development of pneumatic and hydraulic bread-
board control components and systems through
proof-of-the-principle research. For experimental
hypersonic air-breathing propulsion systems. Back-
ground of controls development and basic controls
theory.

NUCLEAR INSTRUMENTS ENGINEER
Kesponsible for nuclear instrumentation, fission
chambers, counters. Must know nuclear calcula-
tions for instrument moderation and shielding.
Will establish instrument specifications, conceive
packaging to fit application and coordinate with
outside agencies.
CONTROLS ENGINEER
Will develop advanced engine control devices.
Must be familiar with theory and application of
vacuum tube and semiconductor circuitry. Degree
plus experience.

To investigate these and other openings, contact:

Floyd E. Hargiss, Manager Professional Personnel,
16560 Saticoy Street, Van Nuys, California

arquardt
I AIRCRAFT CO.

Van Nuys $• Pomona, California—Ogden, Utah

analytic treatment of theories; the omission of some
mathematical applications like simple harmonic motion
and vibrations; mks units are used throughout.

There are 130 more pages in this book than in the
earlier one, but it is almost twice as thick. Although
it may be a formidable burden, the book will more
than repay the effort needed to carry it. Its wide adop-
tion will do much to improve the quality of freshman
instruction in physics. It will be a valuable addition to
the reference shelves of professional physicists and of
physics instructors at all levels from high schools to
graduate schools.

Lectures on Ordinary Differential Equations. By
Witold Hurewicz. 122 pp. The Technology Press of
MIT and John Wiley & Sons, Inc., New York, 1958.
$5.00. Reviewed by Philip J. Davis, National Bureau
of Standards.

This book is an outgrowth of a series of lectures
which the late author gave at Brown and at MIT.
Though the amount of mathematics presented is mod-
est, the exposition is wonderfully clear and the book
is attractively printed. Including material on the
Cauchy-Euler approximation method, general linear
systems, linear systems with constant coefficients, the
singularities and solutions in the large of autonomous
systems, and stressing existence theorems and geometri-
cal methods, it makes an elegant introduction to the
study of differential equations at the advanced level.
There is an appreciation by Solomon Lefschetz of
Witold Hurewicz' mathematical career and a bibliog-
raphy of his work. Many people will want to own a
copy as a remembrance of its distinguished author.

Die Physik in Einzelberichten. Edited by Carl Ram-
sauer. Part 2, Praktische Akustik, 68 pp. Part 3, Wdr-
melehre I, 84 pp. J. A. Barth, Munich & Physik Ver-
lag, Mosbach/Bd., Germany, 1957. Paperbound DM
14.40 each. Reviewed by Ira M. Freeman, Rutgers
University.

This series of review articles represents a resumption
of the earlier Physik in Regelmdssigen Berichten pub-
lished by the German Society for Technical Physics be-
tween 1933 and 1944. At that time the publication pol-
icy called for a division of the entire field of pure and
applied physics into 60 sections, with a recognized spe-
cialist in each subject reporting on progress in his field
of interest at intervals of approximately three years.
The idea of publication at regular intervals had to be
abandoned, and it is planned that additions to the
present series should appear whenever it becomes feasi-
ble to meet a need for updating a given topic.

Each contribution is intended to delineate the lines
of development of a given field, with special attention
to the synoptic and critical presentation of new results.
Volume 1 was not on hand for review, but the re-
maining two volumes appear to fulfill this aim in an
extremely satisfactory way. The individual authors.
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