
trade of a physicist, that is, to partici-
pate actively in the program of de-
scribing, creating and understanding
human experience, it is unnecessary
to hold any particular professional
philosophical view. Thus to be suc-
cessful the physicist need not believe
in the existence of a "real" world as
the basis of experience, nor is he
forced on the other hand to subscribe
to the notion that, because many ab-
stract theories have worked remark-
ably well, our experience is really only
a figment of our imagination. So one
might be tempted to conclude that
philosophy has nothing to do with
physics. Actually this ignores the per-
sistent desire to provide an interpreta-
tion of modern physical theories
which is not content with their role
as mere tools for predicting experi-
ence but insists that the concepts of
these theories shall be related some-
how to the great ideas of space, time,
number, probability, causality and the
like which have long served the hu-
man mind in its search for meaning
in human experience. The greatest
physicists of our time have felt this
desire, and the writings of men like
Planck, Einstein, Bohr, De Broglie,
Schrodinger and Heisenberg reflect
their attempts to satisfy it.

The author of the book under re-
view, the well-known professor of the-
oretical physics at the University of
Paris, has felt himself impelled to
study once more the meaning to be at-
tributed to the concepts of the quan-
tum theory. The result is a volume
which, though perhaps unduly ver-
bose, is worthy of considerable atten-
tion.

After an introduction justifying his
concern over the whole problem and
a very brief resume of the funda-
mental principles of quantum me-
chanics, the author proceeds to divide
his book into two main parts, de-
voted respectively to what he calls
the realistic interpretation on the one
hand and the positivistic or empiricist
on the other. By the realistic point
of view he means the assumption that
on the microscopic level, systems can
exist and have well-defined properties
wholly independent of any observer
or measuring instrument. On this view
the "knowledge" of the observer has
nothing to do with the existence of

the system and its behavior. The au-
thor then endeavors to show how
quantum mechanics can be interpret-
ed in terms of the realistic hypothesis.
There is a fair amount of detailed
analysis presented in the Dirac nota-
tion. This includes an analysis of the
Einstein, Podolsky and Rosen paradox
and the problem of measurement.
The difficulties are found to be great
and the conclusions are negative. The
next step is to investigate macroscopic
systems under what the author calls
the unirealistic hypothesis, which he
expresses in the form that everything
that exists in the world is purely
physical in nature and obeys the prin-
ciples of quantum mechanics. This
view also is found to be untenable.

The second part of the book is de-
voted to an exposition of what the
author calls the positivistic or empiri-
cist point of view. To him the positi-
vist or empiricist in physics (and he
treats the terms as essentially synony-
mous) is one who believes that the
only legitimate aims of the science
are to provide an accurate and eco-
nomical description of actual observa-
tions and to construct a formalism
which permits the prediction of new
observations on the basis of those al-
ready made. Probably few physicists
would quarrel with this. Indeed, if by
"constructing a formalism" means to
invent a theory with full play allowed
to the human imagination, this state-
ment just made would fit practically
all theoretical physicists and indeed a
great many who do not think of
themselves as at all positivists or em-
piricists in what they believe to be the
professional philosophical meaning.
Terminology can be deceptive. The
interested person should read Profes-
sor d'Espagnat's book to see how in-
geniously he develops his critique. In
this part of the volume there is an
interesting discussion of the views of
Niels Bohr and other adherents of the
Copenhagen school as well as the ob-
jections raised by Einstein, Wigner
and others.

The book concludes with a melange
of observations on the relevance of
ancient Greek philosophy for mod-
ern physics, including numerous ref-
erences to Plato and Pythagoras. The
author sums up by expressing his be-
lief that the great contribution of

modern physics to science is its de-
fiance of dogmatism and its insistence
on the freedom to invent new ideas
to meet new experience.

* * *

R. Bruce Lindsay, who is dean of the
graduate sdiool at Brown University, has
been interested in relations between phys-
ics and philosophy for many years.

Compositions of
diamond-like substances

THE CHEMISTRY OF DIAMOND-LIKE
SEMICONDUCTORS. By N. A. Gor-
yunova. J. C. Anderson, ed. 244 pp.
MIT Press, Cambridge, Mass., 1965.
$10.00.

by Lars C. Luther

The author of this monograph is a
member of the Leningrad Physico
Technical Institute. She and her co-
workers have published numerous ar-
ticles since 1950 reporting on experi-
mental work in the semiconductor
field with special emphasis on multi-
component solid solutions. The pres-
ent text, whose original Russian ver-
sion appeared in Leningrad in 1963,
is based in part on lectures given in
the Chemistry Department of Lenin-
grad University in 1958-1961.

The book is divided into three chap-
ters. An introduction dealing with
theoretical aspects is followed by a
small encyclopedia with a large bias.
In the encyclopedic articles on each
of the Group IV elements and the
III-V compounds, a considerable
amount of detail is summarized (phys-
ical appearance and constants, meth-
ods of preparation, etches, etc.) How-
ever, arriving at the II-VI and I-VII
compounds, the discussion becomes
very cursory. Throughout these arti-
cles the author's interest is reflected
in a prominence of phase diagrams.
A review article on solid solutions be-
tween III-V, II-VI and I-VII com-
pounds completes the middle section.
The final chapter contains an inter-
esting qualitative discussion of the
variation of properties within groups
and periods.

In the theoretical introduction some
of the author's original work is pre-
sented. Most important is her discus-
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ANALYZER PLOTTER
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Spacing can be changed at will and during course of the recording if some area is of more pertinent
interest. Z-fold chart packet permits desired resolution for any number of channels on a continuous
record. Chart folds or tears to notebook size record.
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No matter what we start
discussing at Xerox...
sooner or later
we're talking
about more
new jobs.

Sometimes people are puzzled when we say that Xerox is
in the business of graphic communications. Let's try to
clarify. (It could be important, especially if you're intrigued
with Xerox, but not perfectly sure why.)

We define graphic communications as the entire
spectrum of communications in a graphic sense — the
formulation, reception, transmission, recording, storing,
retrieving, processing, copying, or presentation of any
meaningful images. As you can imagine, graphic communi-
cations transcends copying equipment, no matter how
advanced. LDX (Long Distance Xerography) suggests some-

thing of our future. The current system recently sent an
8V2" x 11" xerographic image 3,450 miles over broadband
telephone lines in 7 seconds. For what LDX implies, re-
read the definition of graphic communications above. You'll
get the picture.

The openings outlined below are abstracts from
our current list of immediate vacancies. In most cases they
are new, expansion-created spots. In others, the man has
been promoted. Isn't this the best way to come on board
in any organization?

ENGINEERING PHYSICISTS

BS— PhD. Experienced in one or more of the following: solid state
phenomena, optics, electronics, thermodynamics, electrostatics, me-
chanics, laboratory procedures and instrumentation; to plan, perform,
direct and support studies of new xerographic and other imaging proc-
esses to new product activity.

PHYSICISTS

BS—MS. Experienced in electronics component development to meas-
ure electro-optical properties of new and improved photoreceptors.

OPTICAL ENGINEERS
BS—PhD. Experienced in optical or electro-optical instrumentation to
provide service, guidance on design of optical systems, evaluation in-
strumentation, and lenses, projectors and viewers. Additional openings
for same educational levels for those experienced in optical systems to
investigate high transmission (UV) materials as related to imaging sys-
tem design.

Positions are in Rochester, N. Y. Send resume, including salary history,
to Mr. Robert W. White, Dept. ZVG-103. Xerox Corporation, P. 0. Box
1540, Rochester, New York 14603.

XEROX
An Equal Opportunity Employer (M&F)
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CRYSTAL STRUCTURES of (a) diamond, (b) sphalerite and (c) wurtzite. From the
book The Chemistry of Diamond-Like Semiconductors by N. A. Goryunova.

sion of complex tetrahedral phases.
In a systematic program the compo-
sitions of diamond-like substances are
predicted on the basis of the follow-
ing two criteria: (1) the average num-
ber of valence electrons must be four,
and (2) normal valence must be
achieved (this means that the anion
must have a completed octet) . Goryu-
nova finds, for instance, that of 35
possible ternary phases formed from
the seven elements of a row in the
periodic table, only five can be con-
sidered analogs of elements of Group
IV. There are four seven-component
analogs.

It is characteristic of the author's
approach that she remains aloof from
theory-lets nucleating on observable
trends. Thus she is also modest in
assessing the value of her own pro-
posed scheme which separates binary
compounds into two groups with tet-
rahedral and octahedral coordination

on the basis of electron affinities of
the constituent elements rather than
quantum numbers and electronega-
tivities as suggested by Mooser and
Pearson.

The translation is excellent as a
whole, yet there are spots where
Chinese-box sentences contain very
little meaning. One of the tables is
useless because bold and ordinary type
cannot be distinguished. However,
these are minor flaws compared with
the more serious one of organization.
The book is too slanted to appeal as
an introduction to the subject as
named by the title yet there is too
much peripheral encyclopedic informa-
tion to make it a good monograph
on a special aspect of the subject.

Lars C. Luther is a member of the staff
of the Bell Telephone Laboratories at
Murray Hill, N. J.

Surface phenomena for everybody

RECENT PROGRESS IN SURFACE
SCIENCE, VOLUME 2. J. F. Danielli, K.
G. A. Pankhurst, and A. C. Riddiford,
eds. 541 pp. Academic Press, New-
York, 1964. $18.00.

h M. E. Straumanis

The cover of this book reveals that
this serial publication brings together
reviews of different disciplines within
the general field of surface studies.
The articles collected provide newest
information (the years 1956 to 1961
are covered) on surface studies to all
those who are interested in them:

physicists, physical and colloidal
chemists, electrochemists, plant and
animal physiologists, botanists, zool-
ogists, industrial chemists and even
graduate students. Accordingly, the
book covers topics from physics of
adsorption to cell membranes and
the articles are well written and un-
derstandable.

The three editors collected 10 ar-
ticles for the book. The first article
is written by M. M. Dubinin, B. P.
Bering, and V. V. Serpinskii, all three
from the Institute of Physical Chem-

istry of the Academy of Sciences of
the U.S.S.R. in Moscow, and deals
with physical adsorption at the gas-
solid interface. Especially valuable
are the references because they in-
clude the work done by Russian sci-
entists, not so easily available in the
West. Only physical adsorption is
discussed, as the authors tried to
avoid chemisorption. Some of the
sections of the article are as fol-
lows: theoretical calculation of ad-
sorption energies, adsorption heats
and entropies, capillary condensa-
tion, properties of substances in the
adsorbed state, adsorption of gas and
vapor mixtures and sorption on
major adsorbents. Some equations
are given in the article but not their
derivations.

The second article is on hetero-
geneous catalysis and is written by
D. Brennan (The Donnan Labora-
tories of the University of Liverpool,
England) . It covers the topics: heter-
ogeneous atomization of hydrogen
and oxygen, the hydrogen-deu-
terium exchange reaction and the
ortho-para hydrogen conversion, the
hydrogenation of ethylene and the
decomposition of formic acid.

"Contact angles" is the third ar-
ticle, written by G. E. P. Elliott and
A. C. Riddiford (Dept. of Chemistry
of the University of Southampton,
England) . It covers Young's equa-
tion, critical surface tension, poly-
mers, and contact-angles studies.

J. T. Davies of the Department of
Chemical Engineering of the Univer-
sity of Birmingham (England) wrote
the next article which is on emulsions.
It contains, among others, sections
on formation and stability of emul-
sions, electrical and solvation bar-
riers, coalescence and stability, break-
ing, creaming and viscosity of emul-
sions.

The last article still of interest for
metallurgists or physical chemists is
on flotation by A. S. Jay and A. J.
Robinson (Warren Spring Labora-
tory, Stevenage, England). This ar-
ticle covers the topics: fundamental
principles, kinetics of flotation, flota-
tion performance, cell design, plant
practice and other applications of
the flotation process.

The last five articles of the book
are of lesser interest for a physicist
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