
tations by the late James E. McDonald,
first published in the American Journal
of Physics, on the classical thermody-
namics and kinetic aspects of vapor-
droplet condensation. In thirty pages,
the novice will find a well written ac-
count of what is a prerequisite to a seri-
ous study of nucleation.

It should be understood that the
book summarizes theoretical develop-
ments according to the author's predi-
lections. Yet these developments are
masterfully compared to those of other
and earlier approaches. Experimental
methods and results are only briefly
discussed, yet what is given is directly
to the point. For an excellent review of
experimental research in homogeneous
nucleation in pure vapors, the reader is
directed to G. M. Pound's presentation
in J. Phys. Chem. Ref. Data 1, 119
(1972).

A. C. ZETTLEMOYER
Lehigh University

Bethlehem, Pennsylvania

Quantum Mechanics:
Principles and Applications

M. Alonso, H. Valk
641 pp. Addison-Wesley, Reading, Mass.,
1973. $16.95 hardcover, $9.95 paperback

Quantum Mechanics:
New Approaches to
Selected Topics
H. J. Lipkin
465 pp. Elsevier, New York,
1973. $37.50

There are now many good textbooks on
graduate-level (or senior-level) quan-
tum mechanics such as those by Schiff,
Messiah, Dicke and Wittke, Merzbach-
er, Gottfried, and Bethe and Jackiw.
Even though no single one of these texts
can be said to be completely satisfacto-
ry, I know from my own experience in
teaching quantum mechanics over the
past thirteen years at the University of
Chicago and UCLA that one can give,
without too much effort, a fairly decent
course on quantum mechanics by taking
a proper "linear combination" of the ex-
isting textbooks. Anybody who em-
barks on the time-consuming task of
writing yet another book on quantum
mechanics may first ask: Is it really
worthwhile? This review concerns two
very different 197.3 additions to the
plethora of quantum mechanics text-
books with this question in mind.

Let us begin with Quantum Mechan-
ics: Principles and Applications by
Marcello Alonso and Henry Valk. As
the title suggests, the book covers fairly
standard topics with emphasis on appli-
cations. The beginning part is rather
elementary—at the level of undergrad-

uate seniors in most US institutions—
while towards the end of the book the
authors treat many topics that are nor-
mally covered in second-year graduate-
level courses. Seldom do we find under
a single cover elementary topics such as
one-dimensional barrier problems and
the hydrogen-atom wave functions, in-
termediate topics such as the Wigner-
Eckard theorem and scattering by spin-
dependent forces and advanced topics
such as high-density Fermi fluids a la
Brueckner and Goldstone and the deri-
vation of the Feynman rules from
Wick's theorem. Throughout the book
we often encounter topics normally cov-
ered in courses in nuclear physics and
atomic structure; for example, there is a
treatment of the static properties of the
deuteron with tensor force in all its
glory and a rather detailed discussion of
term energies in complex atoms.

The main defect of the book is that it
does not explain in sufficient depth
some of the difficulties the student is
likely to face in learning quantum me-
chanics seriously for the first time. For
example, nowhere in the book do the
authors discuss the quantum theory of
measurements, by far the most difficult
subject for both students and instruc-
tors alike. This omission can be con-
trasted, for instance, with an excellent
treatment of measurement processes
found in Kurt Gottfried's Quantum
Mechanics (W. A. Benjamin, 1966)
where the concept of quantum-mechan-
ical measurement as a selection or pro-
jection process is expounded using the
elegant measurement algebra of Julian
Schwinger. Where the +ij; prescrip-
tion (or the +if prescription) appears
for the first time in time-dependent
perturbation theory (page 367), the au-
thors casually remark, "the + sign is re-
quired for causality"; to the extent that
the book is meant for advanced under-
graduates and beginning graduate stu-
dents who may be mystified by such a
remark, a more complete discussion on
this point appears desirable.

It is regrettable that the book con-
tains some sloppy and misleading (if
not totally wrong) statements. For ex-
ample, the authors state, "Since energy
and time are canonically conjugate
quantities, we may assume that they
satisfy the uncertainty relation \Elt
~ h." If there is anything I teach to
my students in this connection, it is
that in nonrelativistic quantum me-
chanics, time is not a dynamical vari-
able in the same sense as the coordi-
nates—who has ever heard of the "time
operator" in quantum mechanics?—
hence the lElt uncertainty relation is
not on the same footing as the AxAp
uncertainty relation, which is derivable
from the basic commutation relation
between momentum and coordinate.
As another example, the authors re-
mark in italics, "// two operators haOe

would
you
believe...

38 ps/ch.; 372 ps FWHM

Improved circuitry in Elscint's
Snap-off Timing Discriminator
STD-N-1A allows results like
these using general
application plastic
scintillators and pm's found
in every lab.
We just plugged the new
STD-N-1A into a BIN, adjusted
the dynamic range to 100 : 1,
and recorded the believable!
To see for yourself, call or
write today for a free
demonstration in your
laboratory.

Worldwide Sales and Service
In the U.S.A.
ELSCINT INC.
470 Commercial Avenue
Palisades Park, N.J. 07650
(201) 461-5406

Circle No. 25 on Reader Service Card

PHYSICS TODAY /DECEMBER 1974 53



Qstfonomy
*text

instructor's resource book

ond student study guide

Jastrow/Thompson's Astronomy:
Fundamentals and Frontiers, 2nd Edition
has everything that made the 1st edition
so appealing to professors of liberal arts courses...

The same exciting coverage of central themes in 20th
century astronomy (with emphasis on their philosoph-
ical and humanistic implications) . . . the same clear,
easy-to-read style . . . and the same unique approach to
astronomy which begins with the stars, galaxies, and
cosmology.

Not to mention findings about the sun, including the
latest solar eclipse . . . an appendix, Methods of Mea-
surement, that shows students how to quantitatively ana-
lyze the stars and planets . . . and completely rewritten
chapters on the Moon and the planets—all new in the
2nd edition!

As if the text weren't enough, now there's an Instructor's
Resource Book that contains additional in-depth mate-
rial on topics of special interest—such as new research
results on the mathematical aspects of astrophysics and
Cosmology—plus teaching suggestions for each chapter
. . . and nearly 1000 examination questions with answers.

To complete the package there's a Student Study Guide.
It's a self-paced companion book that helps students
learn interactively from the text and assists you in
courses built around student-paced or personalized
instruction modes. And like the Instructor's Resource
Book, it's paperbound for easy handling and available
for fall classes!

Jastrow/Thompson's text, Instructor's Resource
Book, and Student Study Guide—Put them all together
and that's some deal!

Astronomy: Fundamentals and Frontiers, 2nd Edition
By Robert Jastrow, Columbia and Dartmouth Universities; and
Malcolm H. Thompson. Dalton Schools
1974 519 pages $14.50

Instructor's Resource Book (For Adopters)
By Robert Jastrow and Malcolm H. Thompson
1974 380 pages

Student Study Guide
1974 156 pages $4.95

Sir Bernard Lovell, in his review in Nature, said of the book:
"Only authors with a deep knowledge of the subject would be
capable of writing this type of book. The liberal arts student will
be as stirred as I was to read such passages about the most
recent researches. . . . The professional astronomer will be
given a brilliant lesson in exposition at an elementary level. . . .
It is hard to imagine how they could have performed their task
more admirably."

For complimentary copies, contact your Wiley representative or write to Art
Beck, Dept. 185, NY. office. Please include course title, enrollment, and present
text.
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the same eigenvectors, then they com-
mute"; an s state electron is a simulta-
neous eigenstate of Lx and Lz, yet Lx
and Lz do not commute; a free particle
at rest is a simultaneous eigenstate of
momentum and parity, yet the momen-
tum and the parity operator anticom-
mute.

In summary the whole book looks like
somewhat hastily put-together lecture
notes covering a tremendously wide
range of topics. When judged as lec-
ture notes rather than as a textbook, I
feel that the excellent set of notes, Lec-
tures on Quantum Mechanics by Gor-
don Baym (W. A. Benjamin, 1969) has a
considerable edge over this book.

The second book under consideration
in this review is Harry Lipkin's Quan-
tum Mechanics: New Approaches to
Selected Topics. This book is com-
pletely different from any of the stan-
dard textbooks as far as the selection of
topics is concerned. It is more like a
collection of special-topics monographs
to supplement the usual texts listed at
the beginning of this review.

Lipkin attempts essentially two
things. First, the book is written in
such a way that some of the elementary
concepts the reader presumably has
learned in an earlier course in quantum
mechanics are reviewed, more or less
automatically, in a very original and re-
freshing manner as he goes through the
book.

The second object of this book is to
introduce the reader, at a relatively
early stage, to some "advanced" topics
such as the BCS theory, collective exci-
tations in many-body systems and the
Lorentz group. As the author states in
the preface the book grew out of lec-
tures he gave at the University of Illi-
nois and the Weizmann Institute, where
he realized that many of the recent de-
velopments such as neutral K mesons
and the Mossbauer effect can be taught
at an elementary level to first-year
graduate students. He presents these
advanced topics using what he calls
"pedestrian approaches." Indeed, each
part of the book has a heading, "some-
thing for pedestrians"—scattering for
pedestrians, the many-body problem
for pedestrians, Feynman diagrams for
pedestrians. (Incidentally, the author
has previously written Lie Groups for
Pedestrians (North-Holland, 1965) as
well as a number of review articles with
titles like "Quarks for Pedestrians" and
"The Middle East for Pedestrians.")

The book devotes nearly half of its
space to many-body quantum mechan-
ics. This part of the book (chapters 5,
6, 9, 10 and 11) can be regarded as a
self-contained monograph, which can be
studied profitably especially by those
who have neither time nor strength to
go through such standard textbooks on
many-body theory as Quantum Theory
of Many Particle Systems by A. Fetter
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Announcing J M̂AJOR CUMULATIVE INDEXES and
RETROSPECTIVE INFORMATION RETRIEVAL TOOLS

We are happy to announce the publication of 2 important new informational aids for researchers and technical
librarians. These sturdy clothbound Indexes represent a considerable accomplishment, inasmuch as they provide
immediate access to much of the world's R&D output in physics and applied physics during the most explosively
productive period in history. If you are engaged in any aspect of information retrieval in these fields, these
Cumulative Indexes will be invaluable assets.
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LETTERS

Combined Cumulative
Subject Index
1951-1973

Consists of 2 volumes separately bound
totaling 2400-pages, containing Subject
Index. 8'4 by 11 inches. Clothbound,
gold embossed.

Nichigai Associates, Inc.,
has just completed work on Combined Cumulative Subject
Index for all of "Physical Review" and "Physical Review
Letters" (1951-1973).

This combined Subject Index includes all papers and scientific
reports that appeared in The Physical Review 2nd Series,
1951-1969, Physical Review (A thru D) 3rd Series, 1970-1973,
and Physical Review Letters, 1958 (first appearance)-!973.
Approximately 60,000 titles are indexed. Non-scientific items,
such as a notice on meeting have been omitted.

Subject headings as index terms have been primarily extracted
from titles through the unique program, by making use of a
digital computer, then unified and controlled by specialists.
All indexed articles are given an average of 3-4 subjects to a
title, so that an identical article appears 3-4 times in the index
under the different subjects.

Subject headings found in the index are based on the terms
appearing in the title of respective articles. Thus, this is a
familiar reference tool for the user who is engaged in the field
concerned. In addition, with subject cross-references given
abundantly he will be able to search more efficiently.

Subject headings and cross-references are arranged in alpha-
numerical order by the 'word by word' basis. Abbreviated
words and Greek letters, however, are put in higher order ac-
cording to internal arrangement of the computer. Titles (in
full), type (letters to the editor, comments and addenda) and
bibliographic locations are listed under the heading. Does
not include an author's index.

JOURNAL OF APPLIED

PHYSICS & APPLIED

PHYSICS LETTERS

Combined Cumulative Index
Subject and Author
1962-1973

Consists of a single 1250-page volume
containing both Subject Index and Author
Index. 8I4 by 11 inches. Clothbound,
gold embossed.

Nichigai Associates, Inc.,
has just completed work on Combined Cumulative Subject
and Author Indexes for all of "Journal of Applied Physics"
and "Applied Physics Letters" (1962-1973).

Includes all technical items that appeared in "Journal of
Applied Physics" of 1962-1973 and "Applied Physics Letters"
of 1962-1973. Errata, comments, discussions, etc. relating to
indexed items are included.

The Subject Index is arranged alphabetically, with subject
headings and subject cross-references. Titles, type (commu-
nications, letters) and bibliographic location of all pertinent
items are listed under the subject heading.

The Author Index contains a primary entry for each item —
under the name of the first author — which gives complete
bibliographic information, including coauthor names, item
title and type (communications, letters), and bibliographic lo-
cation. Cross-references are given from each coauthor to the
name of the first author.

Other Cumulative Indexes:
Entire IEEE Group Transactions

and Journals 1951-1971 1882 pages @$157.00
Proceedings of the IEEE

1960-1971 495 pages @$44.00
Journal of Physics A to E

1950-1970 744 pages @$76.50
SPE Journal-Polymer Engineer-

ing and Science Combined
Cumulative Index 1949-1972 191 pages @$36.00
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NEW YORK, N. Y. 10001 U.S.A.
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Journal of Applied Physics & Applied Physics Letters
Combined Cumulative Index (1962-1973) @ $158 each
Physical Review & Physical Review Letters Combined
Cumulative Subject Index (1951-1973) @ $372 each

OTHER INDEXES (List)

• Payment in the amount of is enclosed. r j Please send invoice
(Make check payable to Nichigai Associates (U.S.A.), Inc.)State/Country Zip

(Send payment with order and save $2 per copy for postage and handling)
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and J. D. Walecka (McGraw-Hill, 1971).
In the chapter on identical composite
particles, there is a nice discussion on
the question of at what stage bound fer-
mion pairs like deuterons cease to be-
have like simple bosons, and the author
then demonstrates how BCS-type ener-
gy gaps may arise in a hypothetical deu-
teron model. Here we see once again
another example of the author's re-
markable ability to invent simplified
models that have many features of real-
istic physical situations. Pairing corre-
lations are treated again in chapter 10
where the basic equation of the energy-
gap parameter is discussed in some de-
tail.

One of the pleasing aspects of this
book is that many parts of the book can
be regarded as completely independent
and self-contained expositions of spe-
cialized topics. For example in chapter
12, which deals with Feynman di-
agrams, there is a seven-page section on
polarons that can be understood by
anybody with a rudimentary knowledge
of creation and annihilation operators;
to profit from this section it is not at all
necessary to go through the 365 pages
that precede it. In this sense the book
is ideal for instructors and students of
quantum mechanics who want to get
into something a little different from
the "standard" topics covered in con-
ventional textbooks.

J. J. SAKURAI
University of California

Los Angeles

new books
Elementary Particles and Fields
Phenomenology of Particles at High
Energies. (Proc. of 14th Scottish Univ.
Summer School, 1973). R. L. Crawford, R.
Jennings, eds. 744 pp. Academic, New
York, 1974. $46.75

Proc. of the Fifth Hawaii Topical Conf. in
Particle Physics (1973). P. N. Dobson Jr,
V. Z. Peterson, S. F. Tuan, eds. 710 pp. U.
Press of Hawaii, Honolulu, 1974. $15.00

Nuclei, Nuclear Physics
Nuclear Physics. (Springer Tracts in
Modern Physics 71). H. Uberall, P. Singer,
J. S. Levinger. 245 pp. Springer-Verlag,
New York, 1974. $37.80

Q-Values and Excitation Functions of
Nuclear Reactions. (Landolt-Bornstein
New Series Group I, Vol. 5, Part C). H.
Miinzel, J. Lange, K. A. Keller. 257 pp.
Springer-Verlag, New York, 1974. $65.30

Chemical Physics
Low Energy Electron Diffraction: The
Theory and its Application to Determina-
tion of Surface Structure. J. B. Pendry.
407 pp. Academic, New York, 1974. $22.25
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