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THE UNCERTAINTY PRINCIPLE'

By Professor CHARLES GALTON DARWIN
UNIVERSITY OF EDINBURGH

WE have seen that direct experimental evidence
pointed to electrons being waves, in the sense that
when we send a stream of them through two holes,
we can only explain the result by supposing that, like
a wave, each electron goes through both holes. We
saw, moreover, that if a patch of wave-disturbance in
a medium never encounters small obstacles it keeps
together as it travels, and behaves in this way like an
individual, which is what we think the .characteristic
of a particle. So we might at first sight be tempted
o think that we had got a quite satisfactory and com-
plete view of the character of an electron merely as
being a wave of very short wave-length. But a little
consideration shows that this will not do.

" In the first place we have seen that though a patch
of disturbance travels along as an individual with the
1The fourth of the series of "lectures on ‘‘The New

Conceptions of Matter,”’ delivered at the Lowell Insti-
tute. on March 27, 1931.

definite group-velocity, there is always a region round
its edges where the disturbance is slowly spreading.
There is no way in which a wave can escape this
gradual diffusion, and it means that ultimately it will
become spread all over space. The rate of diffusion
is smaller the larger the volume over which the waves
are spread, so that it would be very slow for matter
in bulk, and suech waves would keep together a con-
siderable time, but still they would not do so forever.
Even if we regarded the world as originally ereated
in well-defined “wave-packets,” they would certainly
by now have spread indefinitely. We may say that
the existence of fossils which have preserved their
form unchanged for several hundred million years
disproves the adequacy of the wave theory.

But the matter is worse than this, since we can do
other experiments which seem immediately to dis-
prove the validity of the wave-theory. There exist
substances which have the property of scintillation
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Recording Sound for Motion Pictures
Edited by LestEr CowaN for the Academy of Motion Picture Arts and Sciences.
404 pages, 6 x 9. $5.00.

The material for the courses at the Academy of Motion Pictures, Arts and Sciences has been ex-
panded and revised and is now offered in book form. The book includes discussions of sound
recording equipment, the film record, the technique of studio acoustics and sound reproduction.

Lohmann’s Principles of City Planning
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A carefully organized discussion of the elements and principles of the various branches of city

of accomplishment.

Newton’s Opticks: or a Treatise of the Reflections, Refrac-
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By Sig Isaac Newron. Reprinted from the fourth edition. With a Foreword
by ProreEssor ALBERT EINSTEIN, Nobel Laureate, and an Introduction by Pro-
rEssor B. T. WHITTAKER. A Whittlesey House Publication. 414 pages, 41 x
7%, 57 illustrations. $2.50.
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Whittlesey House Publication. 399 pages, 6 x 9. $3.50.
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By WiLLiam Harvey Emmons, Professor and Head of Department of Geology
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vey ; Formerly Geologist, Section of Metalliferous Deposits, United States Geo-
logical Survey. Second edition. 736 pages, 6 x 9, 435 illustrations. $6.00.
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— [ atest McGraw-Hill Books—

planning. The book takes up the scope of such work, its importance, its possibilities and means
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This volume is designed as a textbook in
undergraduate courses in the subject. Em-
phasis is laid on the fundamental concepts
of electricity as developed in the organiza-
tion of the material around a system of
fundamental concepts, three fundamental
and three derived, and defining electrical
units of measurement in terms of the three
systems, electro-magnetie, electro-static, and
practical. The book contains an excellent

432 pages

This is an exceptionally clear presenta-
tion of the essential facts covering atomic
and gaseous structure. The volume is brief
and concise but gives all the necessary data
on the breakdown of solid and liquid di-
electrics. The book is developed in an in-
teresting and logical manner and is the only
compilation of reliable data on electrical
properties of gases. It will appeal to physi-
" cists, chemists, eleetrical engineers and all
those who work with electrical problems in

134 pages
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By Leonard B. Loeb
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440 Fourth Avenue, New York City
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Fundamentals

of Electricity and Magnetism
By Leonard B. Loeb

Professor of Physics, University of California

historical treatment of the development of
electricity, and except for the last chapter
all equations and formulas are clearly ex-
plained. A chapter on the fundamental
physies of the photo-electric and thermionie
effect is added in order to meet the demand
for fundamental knowledge of these sub-
jects. The book contains a set of illustrative
problems giving practice in the application
of the laws.

Price, $4.00

which a gas is either used as insulator or
conductor or where its presence modifies the
main phenomenon. .

This" volume is the first of a series of
monographs to be published under the aus-
pices of the Committee on Electrical Insula-
tion of the Division of Engineering and
Industrial Research, National Research
Council, with J. B. Whitehead, Dean of
Engineering at Johns Hopkins University,
as Chairman.

Price, $2.50




