
semitone intervals. He will he
pleased to note that most musicians
will grudgingly admit that this is the
only reasonable way to tune a piano,
and then he will be shocked to learn
later that the piano has abandoned the
ratio of two for the octave, the whole
scale being stretched so that it is flat
at the lower end and sharp at the
upper (see figure).

It is in the sections on musical in-
struments that the book is most fasci-
nating. All of the classical musical in-
struments, through the process of trial
and error, have undergone great re-
finements over the centuries. (An ex-
ception is "that fossil," the bassoon.)
A scientific correlation between their
physical structure and performance is,

STRETCHED OCTAVES. Data from
16 expertly tuned pianos show flattening
in the bass and sharpening in the treble,
compared with the tempered scale. One
cent is 1/100 of a semitone. (From The
Acoustical Foundations of Music.)

however, just beginning to take shape.
It is remarkable that much of this
work has been done only in the last
two decades. While Backus's treat-
ment is necessarily abbreviated, he
has compiled from the most recent
and pertinent research an excellent ac-
count of the acoustical principles of
each of the major types of orchestral
instruments and the piano.

The logical organization of the book
is outstanding, the exposition is clear,
and references are ample and up to
date. The author's sense of humor is
unobtrusive and reveals his compas-
sion for the foibles of scientist and
musician alike. Those who aspire to
be something of both will be most en-
tertained and enlightened by this
volume.

JOHN W. COLTMAN
Director of Research

Westinghouse Research Laboratories

Quantum Mechanics
By Leonard I. Schiff
(3rd edition) 544 pp. McGraw-Hill,
New York, 1968. $12.50

In 1947, when I began the serious
study of quantum mechanics, the most
generally available books in English
were the workmanlike text of Linus
Pauling and E. Bright Wilson, Jr, the
serious-minded and fairly weighty
treatise of E. C. Kemble, and the clas-
sic of P.A.M. Dirac. Those whose
German was superior to the minimum
needed to squeeze through the usual
language requirement were fortunate
in having access to several nontrivial
additions to this reading list, including
V. Pauli's demanding Handhuch arti-
cle and Arnold Sommerfeld's elegant
Wellenmechanik. (There was then
current the story of the professor, bas-
ing his lectures in large measure on
Pascual Jordan's Anschaulichc Quan-
tenmechanik, who was reticent to
mention his source out of concern for
the physical well-being of the single li-
brary copy.) Admirable as these
books are in many respects, none of
them was ideally suited for a modem
course aimed at first-year graduate
students of physics.

The publication in 1949 of the first
edition of Leonard Schiffs Quantum
Mechanics must then be viewed as an
event of some consequence in the
pedagogical history of quantum me-
chanics. This volume, supplemented

by some reading in Dirac's book, gave
the student for whom it was intended
exactly the right mix of what quantum
mechanics was and (even more) how
one solved a variety of problems with
it. Of the soluble examples for the
motion of a single particle in a poten-
tial, there are few problems worth con-
sideration at this level that were not
included. (Among the latter I could
mention the double potential-illustra-
tive of tunneling and the periodic po-
tential. Naturally enough, these can
be found in one or more of the excel-
lent texts of more recent vintage.)

The new edition is Schiffs response
to the most important developments
and changing emphasis of the last two
decades. Thus, it is difficult to argue
against too early an introduction of the
student to the role of symmetry and
its relation to group theory, to the no-
tion of the scattering matrix and of its
analytic properties, and to the use of
the density matrix for the description
of systems about which we have less
than maximal information. All of
these major topics have been added to
the third edition. The presentations
are in the straightforward manner
characteristic of the older material,
satisfying simultaneously the require-
ments of economy and completeness.
The author has, moreover, taken ad-
vantage of the occasion to make other
additions of obvious merit: a much
more complete account of the matrix
formulation, including transformation
theory in the notation of Dirac, and an
extended discussion of approximation
methods for bound states and for col-
lision problems. Again very little of
consequence appropriate to the frame-
work has been totally bypassed.

There is a well known theorem of
Eugene Wigner that everyone has at
least two faults, which should more-
over be mentioned in a letter of rec-
ommendation. I shall assume a corre-
sponding theorem for books and re-
views of them. One may, for in-
stance, cavil at the pedagogical sound-
ness of some of the new material. A
most glaring specific example is the
concept of weight function in group
space for a continuous group, first
mentioned on page 196 and several
times subsequently, but never defined.
The second criticism belongs to the
category of chacun a son gout. To
one reader at least, this book, though
of course well written, does not con-
tain much beauty, charm, or elegance.
Perhaps these possible outcomes were
precluded by the deliberately chosen
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eclecticism in approach, in effect by
the aim of the book. The success of
this augmented edition of what is
now a standard text appears nonethe-
less to be assured, and for very solid
reasons. As one of my colleagues put
it, if one were exiled to Corsica for a
year in order to learn quantum me-
chanics, and could take but a single
volume, a very good case could be
made for the choice of this book.

ABRAHAM KLEIN

Physics Professor
University of Pennsylvania

Special Functions: A Group
Theoretic Approach
By James D. Talman
(Based on lectures by Eugene P. Wig-
ner) 260 pp. Benjamin, New York
1968. Cloth $10.00, paper $5.95

This delightful volume does for most
of one's favorite special functions what
arithmetic does for the exponential: It
displays them not as solutions to differ-
ential equations but as matrix elements
of representations of elementary Lie
groups.

If you feel deeply that there is
nothing more to say after pointing out
the ex is the solution of f = / (with
f(0)=l) and do not care that it is
also 2.71828. . .multiplied by itself x
times, then you also might feel in-
clined to ignore this book. This would
he a pity, because almost half is de-
voted to the kind of general exposi-
tion of Lie groups, Lie algebras and
their representations that few mathe-
maticians are capable of treating us to.
It is an exposition that prefers words
to symbols, is intuitive and does not
require us to scale a mountain when
we only want to peek over the garden
hedge. Knowing only a little linear
algebra, one can read this much with
joy and enlightenment without com-
promising one's devotion to differential
equations.

If, however, you have always sus-
pected that there was more to Bessel
functions, Gegenbauer polynomials, as-
sociated Laguerre polynomials, and
Hermite polynomials than Morse and
Feshbach or Watson were letting on,
then you can indulge in the feast as
well as the cocktails. And there, in
the algebraic pate, you will come
uPon those higher transcendental
truffles you long ago snuffled in the
garden of analysis. Only a hard man
could fail to be moved by this trans-

formation, and you can see what it
has done to a soft-hearted esthete
like your reviewer.

N. D. MERMIN

Associate Professor of Physics
Laboratory of Atomic and

Solid-State Physics
Cornell University

Statistical Mechanics
Of Chain Molecules
By Paul J. Flory
432 pp. Interscience, New York 1969
$17.50

In polymer science it is important to
know the shape of an isolated polymer
molecule and quantities that charac-
terize this shape, such as the radius of
gyration and distribution of end-to-
end length. Almost always the chem-
ical structure of the repeating unit
(residue) is such that rotation is al-
lowed about at least one chemical
bond in each residue.

This means that a polymer molecule
that is typically composed of thou-
sands of residues has an enormous
number of available shapes and that
the calculations of measures of shape
and size must rely on the methods of
statistical mechanics. In this book,
Paul J. Flory deals with this problem;
he is eminently qualified to write such
a book because he has worked exten-
sively in this field.

By far the largest amount of effort
is devoted to the formalism and calcu-
lations of the rotational isomeric-state
model with short-range interaction.
In this model, one allows rotation
about certain chemical bonds to mini-
mize the rotational-potential function.
The energy of each molecular shape is
calculated by accounting for interac-
tion between atoms that are close to
one another along the chain backbone.
Interaction between atoms that are
physically near to each other because
they close a loop is ignored if the
length of the loop is greater than a
certain (small) size.

Flory's development is well done.
The difficulty of the text is propor-
tionate to the subject matter; diere
are no extraneous difficulties intro-
duced by tlie audior. By use of ma-
trix methods, pertinent quantities are
derived that describe the configura-
tion of the macromolecule. Topics
discussed in the theoretical part of the
book include: a description of previ-
ous more approximate models, the

more accurate statistics of polymers
with interdependent rotational poten-
tials and a useful comparison of vari-
ous solutions (both exact and approxi-
mate) of various polymer-chain mod-
els. The treatment of copolymers,
which, however, takes up only four
pages of the book, is in error. Use of
the mole-fraction-weighted arithmetic
mean on page 118 gives correct results
only in certain limiting cases. A cor-
rect treatment of the copolymer prob-
lem has been obtained recently by
G. W. Lehman and J. P. Me Tague
(J. Chem. Phys. 49, 3170, 1968).

Flory assumes, as a working hy-
pothesis, that one can choose a solvent
for a polymer that exactly cancels the
effect of excluded volume (interaction
of residues separated by relatively
large distances along the chain back-
bone). This assumption, on which
the validity of the application to real
systems rests, is not discussed ade-
quately. One is therefore not con-
vinced diat the parameters of the
model have a meaning outside the
model.

About a third of the book is devoted
to application to real systems. Sym-
metric chains, asymmetric chains and
biological macromolecules each com-
prise a chapter. It is shown that the
parameters of the isomeric rotational-
state model can be chosen so that its
various predictions are in reasonable
accord with available experiments for
a sizable number of polymers. In
addition (where comparisons are
available), the required energy pa-
rameters are about what one would
expect from independent estimates
based on molecular structure.

Application is made to light scatter-
ing and to strain and electric birefrin-
gence in the last chapter. This book
is a worthwhile addition to the library
of anyone interested in the conforma-
tional statistics of polymer molecules.

EDMUND DIMARZIO
Theoretical Physicist

National Bureau of Standards

Theoretical Elasticity
By A. E. Green, W. Zerna
(2nd edition) 457 pp. Oxford U.
P., London, 1968. $16.80

Although not intended to be a treatise
on the theory of elasticity, the first
edition of this book in 1954 was a com-
prehensive presentation of the general
theory of finite elastic deformations,
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