
often does not leave the reader with an
understanding as would be acquired from
a textbook. An extensive mathematical
background is required by the reader if he
is to follow the development of theory
readily and appreciate the specifics of its
applicability. However, the book is well
referenced and presumably it was Burke's
intent to construct the skeleton and let
the reader add flash to the system as
needed by use of the bibliography. The
intended readers (the preface is so brief
they are not indicated) presumably are
persons beginning theoretical studies in
this field and experimentalists, each
seeking a broad-brush resume of the
field.

The major coverage of the book in brief
is:
• presentation of working equations and
definitions of scattering theory in terms
of partial-wave solutions of the Schro-
dinger wave equation, phase shifts and
scattering-amplitude functions
• applications of this to the Coulomb
potential (point charge), to the spin-orbit
potential, and to the potential of a one-
electron atom
• the scattering phase shift, restated in
terms of the "scattering length" and "ef-
fective range", applicable in low-energy
scattering situations
• the relationships existing between the
phase shifts and number of bound states
of a system
• the Born approximation, the eikonal
method, and a hybrid of the two for eval-
uation of cross sections in the middle and
high energy ranges, and
• other topics including resonances and
variational methods.

One pleasing feature of the monograph
is the consecutive numbering of equations
throughout with no chapter prefixes.
Back reference to an earlier result is quite
simple and quick. However, the mono-
graph alone is not adequate as a course
text, and its selection as a course supple-
ment will be restrained by the high price
established by the publisher.

ROBERT S T JOHN
Department of Physics

University of Oklahoma
Norman

Man Discovers the Galaxies

R. Berendzen, R. Hart, D. Seeley
228 pp. Science History (Neale Watson),
New York, 1976. $15.95 clothbound, $6.95
paperbound

The authors of this book have presented
Man's discovery of the galaxies in a
scholarly and fascinating manner. This
adventure belongs almost entirely to the
present century, and was followed with
excitement by those of us old enough to
have watched its development from the
beginning. The narrative is well orga-
nized factually and is spiced by personal

episodes in the work of the astronomers
involved. Richard Berendzen, Richard
Hart and Daniel Seeley gathered much of
their material from scattered archival
sources and provide excellent documen-
tation. From these sources they also
collected a large number of pictures, many
reproduced here for the first time.

The text is in four parts, each with its
own prologue and epilogue. This division
provides great flexibility in the use of the
book. Non-scientific readers will be well
rewarded by supplementing the prologues
and epilogues with the well captioned
pictures, while more intent readers will be

enticed to include the entire text, in which
even professional astronomers will find
new material. The book's purpose as a
supplementary text for college students
is fulfilled in the sections of proposed
problems. A series of lively biographies
of the principal actors, each with a pho-
tograph, are distributed through the book,
but set off for separate reading so that the
text is not interrupted.

Section I, "The Scale of the Universe,"
begins with the early island-universe
concepts of Thomas Wright and Imman-
uel Kant, then takes up the observations
and conjectures of William Herschel. It
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High Power Lasers.
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Addison-Wesley
Advanced Book Program
at the January Physics Meeting,
Booths 229 and 230
Second Edition, Revised, enlarged, reset
NUCLEI AND PARTICLES
An Introduction to Nuclear and Subnuclear Phyflcs
Emilio G. Segre, University of California at Berkeley
For nuclear and particle physicists, nuclear chemists,
graduate students, and researchers interested in data or rapid
orientation in subjects outside their immediate specialization,
this volume presents a comprehensive view of nuclear and
particle physics which is readily accessible and useful to the
prospective researcher. There is a bibliography and problems
at the end of each chapter plus Author and Subject Indexes.
November 1977, xx, 966 pp., illus.
Hardbound 0-805-38601-7 $29.50

SCATTERING THEORY IN
QUANTUM MECHANICS
Physical Principles and Mathematical Methods
W.O. Amrein, University of Geneva
J.M. Jauch, late of University of Geneva
K.B. Sinha, University of Geneva
LECTURE NOTES AND SUPPLEMENTS IN
PHYSICS SERIES, NO. 15
This book explains the concepts of quantum scattering
theory, develops the mathematical tools for their description,
and derives properties of various physical quantities with
mathematically rigorous methods. It is designed for
physicists and mathematicians at or above the second-year
graduate level and can be used as a textbook.
1977, xiv, 691 pp., illus.
Hardbound 0-805-30202-6 $29.50
Paperbound 0-805-30203-4 $17.50

Second Edition, Completely revised, enlarged, reset
CONCEPTUAL FOUNDATIONS OF
QUANTUM MECHANICS
Bernard d'Espagnant, University of Paris, Orsay
MATHEMATICAL PHYSICS MONOGRAPH
SERIES, No. 20
A text for an advanced undergraduate course in the
Philosophy of Science, or a supplementary work for any first
year course in Quantum Mechanics, this volume is an
enlarged and revised edition of Professor d'Espagnat's
introduction to and review of the conceptual problems
associated with the quantum theory of measurement.
The changes from and additions to the first edition are quite
substantial. Exercises are included. Author and
Subject Indexes.
". . . recommend the book unreservedly to anyone interested
in surveying quanta! foundations problems."

—American Scientist
1976, xxxiv, 334 pp., illus.
Hardbound 0-805-32384-8 $27.50
Paperbound 0-805-32383-X $17.50

CATASTROPHE THEORY
Selected Papers 1972-1977
E.C. Zeeman, F.R.S., University of Warwick
Catastrophe theory is a new method of modelling
discontinuous phenomena in the sciences, based on deep
theorems in mathematics. This book is a collection of papers
containing an elementary introduction, a variety of detailed
applications in the biological, social, and physical sciences,
a complete and minimal mathematical proof of the under-
lying theorems, and a philosophical discussion of the subject.
November 1977, xii, 675 pp., illus., 7Yi" x 9V»"
Hardbound 0-201-09014-7 $26.50
Paperbound 0-201-09015-5 $14.50

Second French Edition of Rene Thorn's Volume on
Catastrophe Theory now ready . . .

STABILITE STRUCTURELLE ET MORPHOGE'NESE
Essal d'une theorle generals des modeles
Foreword by C.H. Waddington
1977, xx, 351 pp., illus.
Hardbound 2-7296-0080-3 $42.00
Paperbound 2-7296-0081-1 $24.50

QUALITATIVE METHODS IN
QUANTUM THEORY
A.B. Migdal, I.V. Kurchatov Atomic Energy Institute and
Akademia Nauk, Moscow, U.S.S.R.
Translated from the Russian edition by Anthony J. Leggett,
University of Sussex
FRONTIERS IN PHYSICS SERIES, No. 48
This unique book, written for graduate students by a leading
Soviet theorist, is not a textbook of quantum mechanics but
rather a compendium of the "tricks of the trade" which all
practicing theoretical physicists use, but few have tried to set
down systematically in writing. The emphasis throughout is
on the development of qualitative feeling for problems
through the use of order-of-magnitude estimates, simplified
models and symmetry considerations.
"This book should be required reading for any serious
graduate student in theoretical physics."

—Nature
1977, xxiv, 440 pp., illus.
Hardbound 0-805-37064-1 $21.50

Postage and handling charges waived when check accompanies
order to publisher.

Prices ore quoted in U.S. dollars. Outside U.S.A. prices may vory somewhat
from those listed, reflecting distribution costs and currency fluctuations.

Addison-Wesley/W.A. Benjamin, Inc., Reading, Massachusetts 01867
London • Amsterdam • Don Mills, Ontario • Sydney • Tokyo
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Addison-Wesley
Reprinted Classics

LECTURES ON QUANTUM MECHANICS
Gordon Baym, University of Illinois
LECTURE NOTES AND SUPPLEMENTS IN
PHYSICS SERIES, VOL. 10
". . . a scholarly piece of work, . . ., it is one of the most
useful and interesting books on quantum mechanics.

—Applied Optics
1969 (5th printing, 1977), xii, 594 pp. illus.
Paperbound 0-805-30667-0 $13.50

NONLINEAR OPTICS
N. Bloembergen, Harvard University
FRONTIERS IN PHYSICS SERIES, VOL. 21
"This excellent book is very highly recommended to all who
require a relatively short but quite advanced guide to
Nonlinear Optics." —Metallphysik
1965 (3rd printing, with addenda and corrections, 1977)
xviii, 229 pp., illus.
Paperbound 0-805-30938-1 $13.50

QUANTUM MECHANICS
Volume I: Fundamental!
Kurt Gottfried, Cornell University
"A textbook in the highest class." —Nuclear Physics
1966 (5th printing, 1977), xviii, 494 pp., illus.
Hardbound 0-805-33332-5 $19.50

FOUNDATIONS OF QUANTUM MECHANICS
Josef M. Jauch, University of Geneva
"This excellent book will surely fill the needs of many
theoretical physicists and mathematicians. It is written with
competence, great care, clarity, and pedagogical skill."

—Mathematical Reviews
1968 (3rd printing, 1977), xii, 300 pp., illus.
Hardbound 0-201-03298-8 $19.50

MODERN THEORY OF CRITICAL PHENOMENA
Shang-keng Ma, University of California
FRONTIERS IN PHYSICS SERIES, VOLUME 46
" . . . a superbly written book . . ." —Science Progress
1976 (2nd printing, 1977), xxx, 562 pp., illus.
Paperbound 0-805-36671-7 $15.50

MATHEMATICAL FOUNDATIONS OF
QUANTUM MECHANICS
George W. Mackey, Harvard University
MA THEMA TICAL PHYSICS MONOGRAPH SERIES NO. 1

f o r m y o w n e d u c a t i o n , n o t c l a s s u s e . . . I k n o w it t o
b e e x c e l l e n t . " -E.P. Wigner, Princeton University
1963 (3rd printing, 1977), x, 138 pp.
Paperbound 0-805-36701-2 $9.50

THERMAL PHYSICS. 2nd Edition
Philip M. Morse, Massachusetts Institute of Technology
1969 (4th printing, 1977), xiv, 431 pp., illus.
Hardbound 0-805-37202-4 $19.50

ELEMENTARY EXCITATIONS IN SOLIDS
Lecture! on Phononi, Electron!, and Pla!mom
David Pines, University of Illinois
LECTURE NOTES AND SUPPLEMENTS IN
PHYSICS SERIES, VOLUME 5
1963 (3rd printing, 1977), xii, 299 pp., illus.
Hardbound 0-805-37912-6 $19.50

THE MANY-BODY PROBLEM
David Pines, University of Illinois
FRONTIERS IN PHYSICS SERIES NO. 6
1962 (4th printing, 1977), xiv, 457 pp., illus.
Paperbound 0-805-37901-0 $ 9.50

STATISTICAL MECHANICS
Rlgoroui Result! _
David Ruelle, Institut des Hautes Etudes Scientifiques
MATHEMATICAL PHYSICS MONOGRAPH SERIES NO. 12
1969 (3rd printing, with additional corrections, 1977)
xii, 220 pp., illus.
Paperbound 0-805-38358-1 $13.50

ADVANCED QUANTUM MECHANICS
J.J. Sakurai, University of Chicago
"Contains an almost perfect choice of material for a course
in Advanced Q.M."

—Abraham Klein, U. of Pennsylvania
1967 (6th printing, 1977), xii, 336 pp., illus.
Hardbound 0-201-06710-2 $19.50

LASER PHYSICS
Murray Sargent HI, Marian O. Scully, Willis E. Lamb, Jr.,
University of Arizona
" . . . can be recommended to every physicist interested in a
more profound understanding of the laser and related
coherence phenomena." —Applied Physics
1974 (3rd printing, with additional corrections, 1977)
xxviii, 432 pp., illus.
Hardbound 0-201-06904-0 $24.50
Paperbound 0-201-06903-2 $14.50

STRUCTURAL STABILITY AND
MORPHOGENESIS
An Outline of a General Theory of Models
Rene"Thom, Institut des Hautes Etudes Scientifiques
Translated from the French edition by D.H. Fowler
Foreword to the original French and updated English editions
by C.H. Waddington
". . .one of the most remarkable scientific works of our
time". —Bulletin of the Institute of Mathematics

and its Applications
1975 (3rd printing, with corrections, 1977), xxvi, 348 pp., illus.
Paperbound 0-805-39279-3 $14.50

PCT, SPIN AND STATISTICS. AND ALL THAT
R.F. Streater, Imperial College of Science and Technology
A.S. Wightman, Princeton University
MATHEMATICAL PHYSICS MONOGRAPH SERIES, NO. 3
1964 (2nd printing, with addenda and corrections)
c. 200 pp., illus.
Paperbound 0-805-39252-1 $14.50

AN INTRODUCTION TO PHYSICAL
OCEANOGRAPHY
William S. von Arx, Massachusetts Institute of Technology
" . . . great advantages of specificity of direction, clearness of
exposition, and consistency of style." —Scientific Instruments
1962 (7th printing, 1977), x, 422 pp., illus.
Hardbound 0-201-08174-1 $17.50

Pr ices o r e q u o t e d in U.S. d o l l a r s O u t s i d e U S A p r i c e s m o y v a r v s o m e w h o '
I r o m t h o l e l i s t e d , r e f l e c t i n g d i s t r i b u t i o n costs a n d c u r r e n c y t l u c t u o t i r - v

Advanced Book Program

Addison-Wesley/W.A. Benjamin, Inc., Reading, Massachusetts 01867
London • Amsterdam • Don Mills, Ontario • Sydney • Tokyo
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Thomas Newcomen's first practical steam engine (shown above) was built at the Coneygree
Coal Works, Tipton, Staffordshire, UK. It made twelve strokes a minute and delivered ten
Imperial gallons a stroke. The diagram is reprinted from L.T.C. Rolt and J. S. Allen, The
Steam Engine of Thomas Newcomen, Science History (Neale Watson), New York, 1977
(160 pp.; $15.00), page 47. This book examines the contribution to the Industrial Revolution
made by Newcomen's engines, which were built to power factories for those manufacturers
who could not pay the very high charges for James Watt's more sophisticated engines.

traces to the present the methods of de-
termining distances within the galaxy and
concludes with the "Great Debate" in
1920 between Harlow Shapley and Heber
Curtis on the scale of the universe. In
this debate the nature of the spiral ne-
bulae was crucial to the arguments. The
authors discuss this epochal debate crit-
ically and correct some widespread mis-
conceptions of the actual debate as com-
pared with the published version.

In the second part, "Galactic Astrono-
my," the exploration of our galaxy is de-
scribed. In particular the Kapteyn and
Shapley models, based on star counts and
on globular clusters respectively, are
presented. The galactic rotation studies
of Bertil Lindblad and Jan Oort follow
and finally the discovery of general ga-
lactic absorption by Robert Trumpler. A
consistent picture of the galaxy as a spiral
nebula emerges.

"Extragalactic Nebulae," a term now

superseded by "galaxies," is the title of the
third section. This portion of the book
emphasizes the work of Edwin Hubble in
firmly establishing the spirals as galaxies
similar to our own, in measuring their
distances, and in his discovery of the
redshift law. The pioneer contributions
of Vesto Slipher, Curtis and K. Lundmark
are given proper recognition. A most
interesting part of the story has to do with
the illusory rotational measures by Ad-
riaan van Maanen for which no satisfac-
tory explanation has ever been offered.
The remarkable consistency of these
measures was convincing to many as-
tronomers and this evidence retarded the
acceptance of spirals as galaxies. The
authors review the question in great de-
tail.

The fourth section, titled "The Birth of
Modern Cosmology," begins with New-
ton's studies and Olbers's paradox and
traces concepts of the universe through

Einstein's ideas ana tne several
istic models growing out of his theory.
The static and expanding models are de-
scribed, including the steady-state and
the big-bang theories. The discovery of
the 3 K background radiation and its
support of the Big-Bang theory are briefly
mentioned. Finally the question of the
"open" versus the "closed" universe is
discussed.

The reader is apt to be left with the
impression that about 1920 Curtis and
Lundmark were almost alone in sup-
porting the island-universe theory. In
1917 R. F. Sanford published a very per-
suasive article in its support and in the
same year W. W. Campbell made a very
strong case for it in his presidential ad-
dress to the AAAS. One important
omission in the book is the fundamental
work of Walter Baade in correcting the
intergalactic distance scale. This cor-
rection made the sizes of the spiral ne-
bulae much more nearly comparable to
that of our own galaxy, and also gave an
age of the universe from the start of the
expansion in much closer agreement with
the accepted ages of the stars.

On the whole the treatment by the au-
thors is accurate and well balanced and
the material is presented in an attractive
style. The book can be read with profit
and pleasure by anyone with a serious
interest in our place in the universe.

C. D. SHANE
Santa Cruz

California

book notes
The Historical Supernovae. D. H. Clark, F. R.
Stephenson. 233 pp. Pergamon, Elmsford,
N.Y., 1977. $15.00 clothbound, $7.50 paper-
bound

Supernova explosions have been linked
in recent years with important astro-
physical phenomena such as pulsars,
black holes and x-ray binaries, and thus
the authors are justified in claiming that
historical records of such explosions are
"among the most valuable legacies which
the ancient world has bequeathed to
modern science." Four long-duration
"new stars" of extreme brilliance have
been recognized as supernovae within our
galaxy; these were seen in AD 1006, AD
1054, AD 1572 and AD 1604. Clark and
Stephenson discuss the recorded obser-
vations of each in detail, as well as those
of four other "new stars" seen in AD 185,
AD 386, AD 393 and AD 1181 that may
have been supernova explosions. Several
historically observed "new stars" have
been identified with supernova remnants
(such as the star of AD 1054 with the Crab
Nebula), and the evolution of these rem-
nants is discussed in the final chapter of
the book. —CBW
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