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NO. 1 - MATERIALS INDEX
by Peter T. B. Shaffer. Foreword by Dr.
Henry Hausner. HANDBOOK NO. 1 offers
data on the general, chemical, electrical,
mechanical, nuclear, optical, structural
and thermal properties of approximately
520 refractory materials arranged under
each material. Contains a bibliography
of 690 references to the literature on
refractory compounds.
772 pages S $17.50

NO. 2 - PROPERTIES INDEX
by G.V. Samsonov. Foreword by Dr. Henry
Hausner. HANDBOOK NO. 2 presents a
scientific classification of 600 refractory
compounds systematically arranged by
the following properties: crystal-chemi-
cal, thermal, thermochemical, electrical,
magnetic, optical, mechanical, chemical
and refractory. An invaluable appendix
provides the most up-to-date phase
diagrams of systems in which refractory
compounds are formed. Contains a bibli-
ography of over 1300 references to the
literature, much of which is to Soviet
work comparatively unknown to Western
workers. Translated from Russian.
Approx. 400 pages SB $22.50

SOVIET MASER RESEARCH
Edited by Academician D.V. Skobel'tsyn.
Reports of four coordinated researches
into the theory and applications of
masers for frequency standards con-
ducted at the P.N. Lebedev Physics In-
stitute under the guidance of Academ-
ician A.M. Prokorov. Reports are: A
Theoretical Study of the Frequency Sta-
bility of a Maser; Investigation of the
Characteristics of Masers (J=3, K=3 in
ammonia N14H3; Theory of the Hyperfine
Structure of the Rotational Spectra of
Molecules; and The ND3 Maser. Trans-
actions (Trudy) No. 21. A Special Re-
search Report. Translated from Russian.
Over 200 pages (f) $27.50
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There are chapters on vectors, mat-
rices, linear equations, eigenvalues
and eigenvectors, and tensor algebra.
If the work should run to further
editions, one would welcome the ad-
dition of a section on relaxation pro-
cedures, at least sufficient to enable
the research worker or student to
know where to look for more detailed
accounts and what to seek in them.

Foresight and Understanding. An Enquiry
into the Aims of Science. By Stephen
Toulmin. 115 pp. Harper & Row, New
York, 1961. Paper $1.15.
Reviewed by R. B. Lindsay, Brown Uni-
versity.

The scientific method, when looked
at critically, is susceptible of many
interpretations, and this makes the
philosophy of science a subject of
never-ending fascination and a copious
source of literature. The volume un-
der review, whose author is a well-
known philosopher and historian of
science, originated in the thirty-fourth
series of Mahlon Powell lectures at
Indiana University in 1960. The aim
of the book is to consider the central
question: what makes a scientific the-
ory, idea, or investigator successful?—
in short, what is the meaning of suc-
cess in science? This program is car-
ried out in three phases: (1) the de-
molishing of the view that the pur-
pose of science can be epitomized in
a single phrase, (2) stress on the im-
portance of "ideals of natural order"
in the development of scientific ex-
planation, and (3) introduction of
the biological analogy of "survival
value" as a test of the worth of a
scientific idea.

The plan is attractive and the au-
thor's development of it is learned,
vigorous, and persuasive. His style is
pleasant and his illustrations appeal-
ing. If he fails to convince in every
respect, it is partly because the magni-
tude of the task far outruns the space
at his disposal. Yet his judgments
throughout are highly suggestive and
bear close examination. In his first
phase, he attacks specifically the rather
widely held pragmatic view that the
principal purpose of science is to pre-
dict experience, and that our confi-
dence in it as a worthwhile activity
rests on the success with which it
carries out this purpose. He then pro-

ceeds to note that different ages in-
evitably develop different views as to
what concepts or "ideals of natural
order", as he calls them, are genuinely
fruitful; several plausible illustrations
are presented from the history of
physics and chemistry. Finally, the au-
thor draws an analogy between the
evolution of scientific theories and bi-
ological evolution: scientific ideas sur-
vive by a kind of natural selection.

All this makes interesting and sug-
gestive reading. But it leaves many
questions open. In the last analysis,
a scientific theory is really only a
way of talking about a part of our
experience, of such a character that
it makes us feel we understand it; and
if history teaches us anything definite
about this, it is that it is a rather
arbitrary process in which preference
and taste enter decisively. The au-
thor's examples illustrate this very
well, but emphasis on the point itself
seems to be lacking. The same is true
of the closely related problem of the
extent to which scientific explanation
is invention rather than discovery.

But, cavils aside, this is a very stimu-
lating book and should be read by all
physicists who have any interest in
the foundations of their science.

Entropy. The Significance of the Concept
of Entropy and Its Applications in Sci-
ence and Technology (2nd ed.) By J. D.
Fast. 313 pp. McGraw-Hill Book Co.,
Inc., New York, 1962. S10.75.
Reviewed by Joseph G. Hoffman, State
University of New York at Buffalo.

The broad title, Entropy, may be mis-
leading because this book deals with
what might be called, for lack of better
terminology, ideal entropy. The pref-
ace points out that there is no refer-
ence to the thermodynamics of irre-
versible processes and the accompany-
ing production of entropy, or to the
entropy concept in information the-
ory. Therefore, since there are many
new and interesting developments in
these latter fields, it is desirable to
specify the approach to entropy taken.

It deals primarily with the ideal
entropy of reversible systems in equi-
librium states. The first chapter de-
scribes the entropy concept in classical
thermodynamics. Chapter 2 presents
essentially statistical definitions. Here,
the quantum state is introduced and
examples discussed such as the specific
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with your hp 175A Oscilloscope
and the new 1754A Plug-in Amplifier

• Rise time less than 9 nanoseconds

• Positive triggering on any of 4 channels

• 1 me switching rate for bright traces

Now view and compare four signals simultaneously on your hp
175A Oscilloscope with the new 1754A Four-Channel Amplifier
plug-in. Each channel has a bandwidth of 40 me and a sensi-
tivity of 50 mv/cm. Independent position controls allow you to
superimpose waveforms for easy comparison on the large
6x 10 crt of the 175A. The fast 9 nsec rise time and multi-
channel capability are ideal for measurements in logic circuits.

The 175A Scope can also be triggered by any one of the four
channels for fast and accurate time measurements. Switching
between channels can be at a free running rate of 1 me or
alternately on successive sweeps. The high switching rate
assures a bright trace when viewing all channels.

Plus all the advantages of the hp 175A—the most advanced
scope of its kind: human-engineered front panel with fewer
controls; big 6 x 10 cm no-parallax crt; plug-in versatility with

nine plug-ins available;
tunnel diode triggering
for easy operation; beam
finder; elimination of dis-
tributed amplifiers and
inclusion of a cable delay
line forminimum calibrat-
ing; easy maintenance.
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Call your nearby hp field engineer for a demonstration in your
own lab and complete data on all the 175A plug-ins. Or write
HEWLETT-PACKARD, Palo Alto, California 94304, Telephone
(415) 326-7000; Europe: 54 Route des Acacias, Geneva;
Canada: 8270 Mayrand Street, Montreal.

hp 175A, $1325; hp 1754A Four-Channel Amplifier, $595

Data subject to change without notice. Prices f.o.b. factory.

HEWLETT
PACKARD

An extra measure of quality

PHYSICS TODAY . MARCH 1964 . 69



JEfceo 600/676
gamma

spectrometry
gives

very high
resolution

N600
RATEMETER

N676
GAMMA DETECTOR

The EKCO N600 Ratemeter provides con-
tinuously variable control and meter moni-
toring of either threshold or gate voltages
with automatic or manual scan at the flip
of a switch. This makes full use of the high
efficiency of a scintillation counter, especi-
ally in the improvement of resolution of
low-activity mixed samples. Also by select-
ing suitable settings of discriminator bias
level and H.V. supply to the scintillation
counter the relation between sample count
rate and background count rate is given a
maximum value, permitting, for a given
accuracy, much shorter times per count.
The EKCO N600 is not only a precision
ratemeter but also a combined linear
amplifier and ultra stable power unit for use
with most high quality detectors, especially
the EKCO N676 High Resolution Scin-
tillation Counter. The integral precisely
matched optical and mechanical assembly
of the N.676 assures resolutions well sur-
passing older concepts. With the EKCO
N600 Ratemeter it provides a system which
meets today's needs for quality perform-
ance at surprisingly low cost. They are fully
described in a brochure immediately
available on request.
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heat of an Einstein solid, the vibra-
tional specific heat of a gas, and the
zero-point energy. Chapter 3 has many
excellent applications such as in chem-
ical equilibria, paramagnetism at low
temperatures, body-centered cubic met-
als, substitutional alloys, ferromagnet-
ism, radiation, and fuel cells. The
student will find the numerous applica-
tions useful because they are developed
systematically. There is achieved a fine
pedagogic success in Chapter 3 which
carries over into the remaining three
chapters.

Statistical mechanics is introduced in
Chapter 4 in a most readable manner,
with a minimum of mathematical
machinery; there are only subscripts,
no superscripts or primes, etc. Bose-
Einstein, Fermi-Dirac, and Maxwell-
Boltzmann statistics are reviewed and
a comparison made of the three. There
then follows a description of electrons
in solids. The last two chapters intro-
duce concepts and methods of calcula-
tions of entropy of monatomic and of
diatomic gases. These chapters are su-
perb teaching materials. For example,
in discussing diatomic gases the author
has sections on the electronic entropy,
the spectroscopic entropy of HC1 35,
the comparison of statistical and cal-
orimetric entropy, among many others.

The author succeeds in setting forth
the concept of entropy in theory as
well as by means of numerous applica-
tions in technology. The format is
excellent. There is a table of contents
and a subject index. This is a highly
commendable introductory treatise on
special aspects of entropy.

The Nature of Scientific Thought. Bv
Marshall Walker. 184 pp. Prentice-Hall,
Inc.. Englcwood Cliffs. N. J.. 1933. Paper-
bound S2.2.5.
Reviewed by H. H. Bolotin, Pliysics De-
jxntment, Argonne National Laboratory,
Argonne, Illinois.
In the last decade or so, titles similar
to that of this volume, have led to
various treatments which, for the most
part, are largely vacuous and fall short
of their mark. Marshall Walker has
produced a book which is a welcome
departure. This book introduces mod-
ern concepts and principles which un-
derlie and govern scientific thought
and methods. The definition, concept,
and use of models, the hypothctico-
deductive process, potentials, quanta.

and many other past and contempo-
rary scientific concepts are presented
in a way that is designed to lead the
layman reader to a basic understand-
ing of the foundations upon which
scientific thought and the scientific
process are built. This is accomplished
in an extremely lucid manner which
is by no means trivial, dull, dry, or
humorless. The treatise is flooded with
illuminating examples. However, the
arguments, definitions, and expositions
are not designed merely to obtain an
assenting nod from the reader. The
author presents a definite point of
view which, at times, may clash with
one's own; but it is extremely difficult
to find a quick and ready counter-
argument that justifies dismissal of
his thesis or treatment. The book is
highly informative, stimulating, and
challenging.

To the layman, it is a challenge to
expend the effort and thought that
few books with similar titles demand.
The effort necessary is not mere per-
severance; rather it is associated with
the exploration of unfamiliar concepts
arid arguments. In fact, it would take
a serious and dedicated layman to
feed upon and digest the concepts and
contents, although there is nothing
presented which is ostensibly beyond
his ken. To the scientist, it may be a
challenge to his own point of view,
and to his personal conception of the
interpretations of the subject matter.
The author's treatise is more than
ample in scope and content to provide
a rewarding experience to both the
layman and to the professional prac-
titioner of any of the scientific dis-
ciplines. This is not a book on the
history of science. It is a lucid and
meaningful exposition of scientific
thought and processes as they exist.

The preface to this volume describes
the attempt of the author to bridge
the "gap" between the scientific and
literary communities by presenting an
explanation of science to the "gen-
eral, educated reader" with "no previ-
ous knowledge of science or mathe-
matics". In this he succeeds admirably.
In addition, he does not fall into the
trap of assuming that this is accom-
plished by directing his book to the
casual reader whose primary interest
is effortless or entertaining reading.
Again, quoting from the volume's pref-
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