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TWO-DIMENSIONAL GASES, LIQUIDS AND SOLIDS"

By Dr. IRVING LANGMUIR
ASSOCIATE DIRECTOR OF THE RESEARCH LABORATORY OF THE GENERAL ELECTRIC COMPANY

WE live in a world of three dimensions. We mea-
sure objects by their length, breadth and thickness.
The position of a point can-be deseribed by three co-
ordinates, x, y and z. We can not esecape from the
inside of a spherical surface exeept by passing through
it, but if we are standing in a circle on a'surface we
escape from it by stepping over it.

It is amusing to try to imagine a fourth dimension.
We can reason that if we eould travel into it, we could
escape from the inside of a sphere without going
through its surface.

In the special theory of relativity, Einstein has given
us reasons for looking upon time as a kind of im-
aginary fourth dimension which differs from any of
the ordinary dimensions of space much as the number
one differs from the imaginary number \/tT

In the general theory of relativity, there are sugges-

1 Address delivered at the Mark Hopkins Centenary,
Williams College, October 10, 1936.

tions that the effect of gravitation is to warp four-
dimensional space-time in a fifth dimension, very much
as we have to warp a map of Europe to make.it fit
onto a globe representing the earth.

Poincaré in an interesting book, “Science and Hy-
pothesis,” attempted in 1903 to trace the probable
development of science on the earth if it had happened
that the earth’s atmosphere, like that of Venus, had
been perpetually cloudy. Without ability to observe
the stars and sun, mankind would have persisted for
long in a belief that the earth is flat. If a pioneer
among scientists had made the statement that the sur-
face of the earth has no edge or houndary but yet has
a limited area, he would have been disbelieved; for
these two statements seem contradictory to those who
believe in a flat earth. The difficulty disappears, how-
ever, if it is recognized that the surface of the earth is
bent into a spherical surface by being warped in a
third dimension.
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5 Important New Textbooks
in Biology

Hill, Overholts and Popp—BOTANY. A Textbook for Colleges

By J. Ben Hm, Lee O. Overvonts and Henry W. Porp, Pennsylvania State College.
McGraw-Hill Publications in the Agricultural and Botamnical Sciences. 672 pages, $4.00

A new, up-to-date textbook for the college course in general botany, giving clear, complete explana-
tions without oversimplification. A special effort has been made throughout the book to get away
from the rapidly growing tendency of so simplifying the treatment of different subjects as to leave
little of permanent value in the text.

Doane, Van Dyke, Chamberlin and Burke—FOREST INSECTS

By R. W. Doang, Stanford University, E. C. VAN Dvyrgg, University of California, W. J.
CuamBerRLIN, Oregon State College, and H. E. Burkeg, Formerly Senior Entomologist, U.
S. Department of Agriculture. American Forestry Series. 463 pages, $4.50

This text makes available a comprehensive presentation of the important part that insects play in
the forest, with descriptions of the various orders of insects that are injurious to forests and forest
products, and discussions of the principal methods of control recommended for each order.

Holmes—HUMAN GENETICS AND ITS SOCIAL IMPORT

By 8. J. HonmEs, University of California. 414 pages, $3.50

Discusses the basic principles of heredity and what they signify for human biological evolution,
differential birth rates, marriage rates, and death rates and their evolutionary import, as well as
some of the larger problems of population growth and migration.

Eames—MORPHOLOGY OF VASCULAR PLANTS. Lower
Groups A
By ArtHUR J. EAMES, Cornell University. McGraw-Hill Publications in the Agricultural
and Botanical Sciences. 433 pages, $4.00

Covers the morphology and life histories of the vascular plants. Emphasis is placed on a broad
comparative study of the various groups, with the development of a natural classification and of
phylogenetic relationships as a goal.

Shull—EVOLUTION

By A. FrRaANKRLIN SHULL, Professor of Zoélogy, University of Michigan. McGraw-Hill
Publications in the Zodlogical Sciences. 812 pages, $3.00

Here is a readable general treatment of evolution which approaches the subject from the viewpoints
of the outdoor naturalist who presents phenomena to be explained, and of the laboratory worker
who would interpret them.

Send for copies on approval

McGRAW-HILL BOOK COMPANY, INC.

330 West 42nd Street, New York Aldwych House, London, W.C.2
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