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Books

Principles of Quantum Theory I. Vol. 5, Part 1 of
Handbuch der Physik. Edited by S. Fliigge. 376 pp.
Springer-Verlag, Berlin, Germany, 1958. DM 90.00
(subscription price DM 72.00). Reviewed by Freeman
J. Dyson, Institute for Advanced Study.

Volume 5 of the new Handbuch der Physik comes in
two parts, one real and one imaginary (nomenclature
due to Weisskopf). The real part, which is now before
us, consists of Pauli's 1933 article on the general prin-
ciples of quantum mechanics and a new article by
Kallen on quantum electrodynamics. The imaginary part
will consist of an article on field theory by Schwinger.

Pauli's article has been reprinted without any im-
portant changes except that the last 28 pages have been
amputated. Those pages dealt in a preliminary way
with the quantization of the Maxwell field and are now
superseded by Kallen's fuller exposition. It is not nec-
essary in a review to say much about Pauli's article. It
remains as it was long ago described by Oppenheimer
"the only adult introduction to quantum mechanics".
It concentrates exclusively on the basic theoretical and
conceptual framework, does not discuss examples or
applications, and contains little that has become irrele-
vant or incorrect during the 25 years since it was
written. The famous error in the 1933 article, in which
Pauli derived the 2-component neutrino equation only
to dismiss it with the remark "These wave-equations
are not invariant under reflection and are therefore not
applicable to physical reality," has been rectified by the
omission of the last eight words.

Kallen's article is written in a quite different style
from Pauli's. It is much closer to standard textbook
form, pedestrian in its full development of computa-
tional details, and suitable for students who are learning
the subject for the first time. The subject matter is
quantum electrodynamics in the narrow sense, that is
to say, the study of radiation phenomena involving elec-
trons, positrons, and photons alone. There is heavy
emphasis on the applications of the formalism to spe-
cific problems by means of second-order perturbation
theory. In particular, the shift in the fine structure of
the hydrogen spectrum, which was discovered by Lamb
in 1947 and which stimulated the modern development
of quantum electrodynamics, is calculated in full detail.

Kallen begins with the quantization of the Maxwell
and Dirac fields without interaction, continues with the
formal theory of the interacting fields, covariant per-
turbation theory, the calculation of radiative corrections
to specific processes, the procedures of mass and charge

renormalization, and ends with a general discussion of
the renormalization program. Most of this material is
already to be found in various textbooks. Only the last
section, containing Kallen's proof that at least one of
the renormalization constants must be infinite inde-
pendently of any perturbation-theory approximations,
appears for the first time between hard covers.

It is clear from the content of Kallen's article that
it must have been written and essentially completed
in 1954 or 1955. Its publication was delayed by the
editors of the Handbuch in a vain attempt to avoid
the division of Volume 5 into two parts. The delay is
not Kallen's fault, but it is none the less regrettable.
It has the effect of making the article look old-fash-
ioned. Kallen has been careful to revise his numerical
results and to put in references to electrodynamic cal-
culations published as recently as 1957. But the point
of view of the article is still definitely 1954. Of the
"New Look" which came into field theory after 1954,
with various attempts to abandon altogether perturba-
tion theory and the renormalization program, the article
reflects no trace. While the recent attempts to rebuild
the theory upon a more secure mathematical foundation
have not been notably successful, still it is a disappoint-
ment not to find them subjected to Kallen's critical
scrutiny.

Astrophysics I : Stellar Surfaces—Binaries. Vol. 50
of Handbuch der Physik. Edited by S. Fliigge. 458 pp.
Springer-Verlag, Berlin, Germany, 1958. DM 98.00
(subscription price DM 78.40). Reviewed by C. C.
Kiess, National Bureau of Standards.

This fiftieth volume of the Encyclopedia of Physics
is the first of a series on astrophysics. The term "ency-
clopedia" gives promise of articles containing a com-
prehensive survey of the knowledge relating to the
topics discussed, with ample references to the pertinent
literature. This expectation is realized in all the articles
except one. As indicated in the title, one set of articles
deals with the surfaces of the stars, the other with
binary stars.

The light from stars, revelatory of the physical state
of their surfaces, is investigated best with photometers
and spectroscopes. Early fruits of this work revealed
that many stars can be assigned to a sequence of spec-
tral classes in which temperature is the principal physi-
cal parameter. Later, when spectroscopic and photomet-
ric details became more abundant a second parameter,
luminosity, was needed to mark subdivisions of the
classes in a 2-dimensional scheme. More recently still,
the distribution of energy in the continuous spectra of
stars has led to a 3-dimensional classification. All these
subjects are treated fully in the article in French, "The
Spectral Classifications of Normal Stars", by Charles
Fehrenbach, director of the Marseilles Observatory.

Not all stars, however, fit neatly into the normal sys-
tems of classification. The article "Stars with Peculiar
Spectra" by Philip C. Keenan, astronomer at the Per-
kins Observatory, discusses groups of stars, usually
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"Should be read by everyone, scientist and non-scientist alike" R. T.
Birge, Professor Emeritus, U. of California, Former President, AMERI-
CAN PHYSICAL SOCIETY.
K394. FADS AND FALLACIES IN THE NAME OF SCIENCE by Martin Gardner.

Atlantis . . . Wllhelm Reich & orgone energy
. . . L. Ron Hubbard & dianetics . . .
Korzybskl and General Semantics . . . Bri-
dey Murphy . . . psionics machines . . .
Velikovsky . . . flying saucers . . . ESP &
Dr. Rhine . . . hollow earth fanatics . . .
medical fallacies & fads . . . dozens of others.

"Useful and readable . . . could be read with profit
by almost everyone," MAG. OF PHILOSOPHY.
"Every scientist, for the preservation of his own
good sense, should read this book," QUARTERLY
REVIEW OF BIOLOGY.

This is the standard work covering the various cults,
fallacies, and panaceas which have masqueraded as
science. Ranging from astronomy to zoology, cover-

ing physics, philosophy, medicine, and other sciences,
it is not a collection of anecdotes, but a fair rea-
soned account of eccentric theory and its applications.

F A D S & FALLACIES is an intensely useful
book. Used by sciences, philosophy, and psychology
courses all over the country as required reading, it
will serve as an excellent innoculation for you and
your friends against cleverly constructed crackpot
theory and practice. Give it to friends who ask ques-
tions about flying saucers or dianetics. Read it for
an evening or two of amazement and entertainment.
Learn why the spread of scientific fad and fallacy is
such a large industry at present.

Second enlarged edition. 375 pp. Paperbound $1.50

NEW DOVER SCIENTIFIC BOOKS
INEXPENSIVE REPRINTS, ORIGINALS . . . $ 1 to $3 each

K372. FOUNDATIONS OF SCIENCE, PHI-
LOSOPHY OF THEORY & EXPERIMENT,
N. K. Campbell. (Formerly PHYSICS, THE
ELEMENTS.) Undertaking for science what White-
head & Russell attempted for math., this covers
such topics as nature of hypothesis & theory, sci-
entific law, arbitrariness of measurements, proper-
ties, number & its application, extrapolation, etc.
Based primarily on physics. "A great feat . . .
to put together a book with so much fresh thought
on a subject of fundamental interest," F. Andrade,
NATURE. 578 pp. Paperbd. $2.95

K443. PHILOSOPHY OF SPACE & TIME,
Hans Reichenbach. 1st English translation of
famous exposition of modern theories. "Still the
best book in the field," R. Carnap. 288 pp.

Paperbd. $3.00

K442. GASEOUS CONDUCTORS: THEORY
& ENGINEERING APPLICATION, J. D.
Cobine. Fundamental exposition, practical applica-
tion stressed; 83 practice problems. Over 600 fig-
ures, 526 pp. Paperbd. $2.75

K856. HYDRODYNAMICS, Horace Lamb.
The work always referred to for full developments,
fundamental theorems, etc., in classical hydrody-
namics. 6th enlarged edition. 750 pp.

Paperbd. $2.95

K19. F O U N D A T I O N S OF N U C L E A R
PHYSICS, R. T. Beyer, editor. 13 papers by
Curie, Fermi, Hahn, Yukawa, Anderson, etc., re-
produced in facsimile; the papers that founded
nuclear physics. 122-page, 4,000 item bibliography.
288 pp. Paperbd. $1.75

K113. PHYSICAL PRINCIPLES OF THE
QUANTUM THEORY, W. Heisenberg. Nobel
Laureate discusses quantum theory, own work,
work of Compton, Einstein, etc. Written for physi-
cists who are not specialists in quantum theory.
192 pp. Paperbd. $1.25

K174. MATHEMATICAL THEORY OF
ELASTICITY, A. E. H. Love. Most thorough
coverage of classical theory, experiment, applica-
tion, with wealth of special problems and solutions.
"For years the standard treatise," AM. MATH.
MONTHLY. 4th ed. 660 pp. Paperbd. $3.95

"Unreservedly recommended,"NATURE.

K377. FOUNDATIONS OF PHYSICS,
R. Lindsay, H. Margenau

Unabridged corrected edition of a first-rate
coverage of the ideas and methodology behind
theoretical physics. A bridge between semi-
popular works and technical treatises, it is not
a text, but a discussion of methods of physical
description and construction of theory. In-
tended for the intermediate or advanced reader
with background in physics and mathematics,
it covers both classical and modern physics:
meaning of physical theory, data, symbolism,
laws, space, time, mechanics, probability, sta-
tistical point of view, physics of continua,
electron theory, special & general relativity,
quantum mechanics, uncertainty, causality, etc.
"Will help the reader to discover that there
is much more to his subject than adroit ma-
nipulation of differential equations," E. U.
Condon, REV. OF SCIEN. INSTRUMENTS.
35 illustrations. 575 pp. Paperbd. $2.45

K387-8. THEORY OF FUNCTIONS OF A
REAL VARIABLE & THE THEORY OF
FOURIER SERIES, E. Hobson. Most
thorough intr. to sets, aspects of functions, Fourier
series, transfinite numbers, etc. Remarkably clear
exposition, complete development. "A great con-
tr ibut ion . . . best possible guide to anyone who
encounters mathematical analysis," NATURE.
"Most important exposition yet," R. Carmichael.
Total of 1,591 pp. Two vol. set.

The set, paperbd. $6.00
K109. VECTOR & TENSOR ANALYSIS,
G. E . H a y . Start with simple definitions, finish
understanding vectors & tensors. 201 pp.

Paperbd. $1.75

BEST INEXPENSIVE LANGUAGE
RECORD COURSE ON THE MARKET!
Here is the only language record set planned
to help you in foreign travel. Giving practical
language in a form you can use immediately,
it will fill hundreds of your travel needs. Check
these features: (1) Modern, no trivia, no tech-
nicalities. (2) 800 foreign sentences. (3) Eng-
lish and foreign language recorded, with pause
for you to repeat. (4) 128-page manual, with
complete text, only fully indexed set on the
market. (5) High fidelity recording. GUARAN-
TEED. Return it within 10 days if you do
not like it. Wonderful for review, refresher;
supplements any course. In each set you get
3 10" 331 records, manual, album.

K875. LISTEN & LEARN FRENCH,
per set, $4.95

K876. LISTEN & LEARN SPANISH,
per set, $4.95

K877. LISTEN & LEARN GERMAN,
per set, $4.95

K878. LISTEN & LEARN ITALIAN,
per set, $4.95

K361. THERMODYNAMICS, E. Fermi.
"May be recommended as clear, very accurate in-
troduction," JOURNAL OF PHYS. CHEM. 170 pp.

Paperbd. $1.75
K193. HIGHER MATHEMATICS FOR
STUDENTS OF CHEMISTRY & PHYSICS,
J. Mellor. Integral, differential calculus, theory of
error etc.; practical rather than theoretical, based
on lab situations. 662 pp. Paperbd. $2.00
K370. CALCULUS REFRESHER FOR
TECHNICAL MEN, A. Klaf. 756 detailed
questions, answers provide brush-up for students,
technical men, etc. Also 566 problems, odd-num-
bered answered. 436 pp. Paperbd. $2.00
K107 PSYCHOLOGY OF INVENTION IN
THE MATHEMATICAL FIELD, F. Hada-
mard. Where ideas come from, role of unconscious,
how Einstein, others, developed new ideas 158 pp.

Paperbd. $1.25
K428 SCIENCE, THEORY, & MAN, E.
Schroedinger. Nobel Laureate covers problems,
implications of new physics; role of play function,
chance, indeterminism, causality etc. Most read-
able, lively, provocative," NATURE 223 pp.

FaperDa. Jpi.oo
K267 SPACE-TIME-MATTER, H. Weyl.
"The standard treatise on general theory of rela-
tivity " NATURE. Clear coherent discussion that
develops math as it goes along. 3*0 BP

K366. APPLIED OPTICS & OPTICAL DE-
SIGN, A Conrady. Only modern practical step-
by-step text on design of optical equipment, theory.
"As a practical guide, has no rival," TRANS.
OPT. SOC. 150 illustrations. 528 pp.

Paperbd. $8.95
K27. NON-EUCLIDEAN GEOMETRY, R.
Bonola. Standard history & exposition, with texts
by Bolyai & Lobachevsky. 180 diagrams. 431 pp.

Paperbd. $1.95

Dover publishes 50 new science books each
year. Write for free listings and catalogues.

K81. PRINCIPLE OF RELATIVITY, Ein-
stein, Lorentz, Weyl, Minkowski. 11 papers
founding relativity, translated. "Indispensable,"
NATURE. 224 pp. Paperbd. $1.75
K190. THEORY OF VIBRATIONS, N. Mc-
Lachlan. Linear systems, transverse vibration, etc.
90 diagrams. 190 pp. Paperbd. $1.35
K431. BRIDGES AND THEIR BUILDERS,
David Steinman and S. R. Watson. World's
foremost bridge engineer covers bridge-science from
earliest times to the present. Covers ideas, history,
stories of great bridges, etc. "Authoritative & com-
prehensive," N. Y. TIMES. Revised edition. 49
illustrations. 418 pp. Paperbd. $1.95
K367. 101 P U Z Z L E S I N THOUGHT Si
LOGIC, C. Wylie . ENTIRELY NEW! No
knowledge of math needed to solve these puzzles,
only ability to reason clearly. Weeks of spare-
time fun! 128 pp. Paperbd. $1.00
K295. HOW TO CALCULATE QUICKLY,
H. S t icker . Tried, true method, over 9,000 prob-
lems, solutions enable you to develop number
sense; techniques not taught in schools. Left to
right multiplication, division at sight, etc. 256 pp.

Paperbd. $1.00

All books standard 5§ x 8 unless otherwise indicated.
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small in number, whose spectra are related to the nor-
mal classes but exhibit some peculiarities. Although the
basis for labelling a star "Pec" has shifted over the
years, yet the designation carries with it recognition
of abnormalities in the physical and chemical properties
of the stars' atmospheres.

"The Spectra of the White Dwarfs" is the title of
the article by Jesse L. Greenstein, professor of astro-
physics, California Institute of Technology. White
dwarfs are stars of low luminosity, of small volume and
mass, but of exceedingly high density, which tells us
that the material composing them is in a very unusual
state. Although more than 200 of these objects are
known, yet owing to their faintness, spectroscopic data
are available for fewer than half of them. These have
proved sufficient, however, to set up several classes with
distinctive spectral features, and differing in tempera-
ture and color.

Tenuous clouds of gas surrounding very hot stars
appear under telescopic scrutiny as disk-shaped or ring-
shaped objects. This has led to their designation as
planetary nebulae. Two articles in German, "The
Spectra of the Planetary Nebulae" and "Theory of the
Planetary Nebulae", by Karl Wurm, professor and
observer in the Hamburg-Bergedorf Observatory, are
devoted to them. Logically these thorough articles be-
long together and should be read together, but, for
some reason not apparent, the editor has separated
them by more than 200 pages.

The spectral features of stars with surface tempera-
tures above 7000° are those of gases in the atomic
state. At lower temperatures some atoms combine to
form diatomic molecules, hydrides and oxides, and their
spectra will appear together with the atomic spectra.
In the atmospheres of the coolest stars these molecular
features become so prominent that their strengths and
chemical nature are criteria for the classification of the
cool, red stars. These and related topics are fully dis-
cussed by P. Swings, professor in the University of
Liege, in his article, written in French, "Molecular
Bands in the Stellar Spectra".

The spectral features described in the foregoing
articles are the consequences of the interaction between
the energy generated in the stellar interiors and the
matter in the outer gaseous layers. How does this
interaction take place? The attempt to answer this
question has led to a vast amount of theoretical work
which is thoroughly presented in the article "General
Theory of Stellar Atmospheres", written in French by
Daniel Barbier, astronomer at the Paris Observatory.

The second group of articles, written in English,
deals with the mechanical and physical properties of
binary stars—pairs of stars that revolve around a com-
mon center of gravity. Some of these pairs are sepa-
rated widely enough to be seen telescopically as double
stars. The problems concerning them are treated in the
article "Visual Binaries" by Peter van de Kamp, pro-
fessor of astronomy, Swarthmore College. The subject
of "Spectroscopic Binaries" and their problems are
discussed by Otto Struve, professor of astrophysics, and

his colleague Su-Shu Huang, research fellow, in the
Department of Astronomy, University of California.
Both articles are comprehensive in content and provide
ample references to pertinent literature for further
study.

The article remaining for consideration is "The
Eclipsing Binaries" by Sergei Gaposchkin, astronomer
at the Harvard College Observatory. It is offered by
him "in condensed form (as) a summary of the multi-
farious known data on eclipsing binaries". As such it
lacks the comprehensiveness that should be the main
attribute of an encyclopedic article. Although the
authorities for the tabulated data are named, there are
only seven specific citations to the extensive literature
covering this subject, none of them, however, referring
to the epoch-making work, at the Princeton Observa-
tory, that initiated this branch of astrophysics more
than four decades ago.

In composition, illustrations, and presentation of
tabular matter, this book maintains the high standard
for which the Springer-Verlag is noted. The trilingual
indexes are detailed and run to nearly 40 pages. On the
whole the standard set by the articles in this volume
is high; and one hopes that it will be maintained in
the succeeding volumes of the series.

Nuclear Reactions III. Vol. 42 of Handbuch der
Physik. Edited by S. Fliigge. 626 pp. Springer-Verlag,
Berlin, Germany, 1957. DM 135.00 (subscription price
DM108.00). Reviewed by E. R. Rae, A.E.R.E., Ear-
well, England.

The latest volume of this well-known reference series
contains six monographs on important topics in nuclear
physics in a text of 610 pages, together with an English-
German and German-English subject index. The articles
included in the present volume are as follows:

(1) Nuclear Isomerism, by D. E. Alburger, 108 pages.
The author starts with an account of the historical de-
velopment of the idea of nuclear isomerism and pro-
ceeds to discuss the methods available for obtaining
information about the isomeric states from their life-
times and from the radiations emitted in the decay of
those states. The account is followed by fifty pages of
level diagrams and tables describing the present state
of knowledge of isomeric states. The review is com-
pleted by a brief discussion of the systematics of the
lifetimes of the isomeric states.

(2) Alpha Radioactivity, by I. Perlman and J. O.
Rasmussen, 96 pages. This article considers first the
systematics of alpha-decay energies, the type of spectra
observed from even-even and from odd nuclei and the
interpretation in terms of nuclear models. This is fol-
lowed by a consideration of the theory of the lifetimes
of alpha-emitters for even-even and odd nucleon types
and the article is rounded off with some illustrative
examples of individual decay schemes.

(3) The Transuranium Elements, by E. K. Hyde and
G. T. Seaborg, 104 pages. The place of the heaviest
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