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EXPANDING
UNIVERSES

by Erwin Schrodinger

Professor Schrodinger explains in a
way which can be visualized, and
with the help of a series of carefully
constructed scale-drawings, some of
the puzzling properties of expanding
flat and spherically closed world-
models. There are chapters on The
de Sitter Universe, The Theory of Geo-
desies, Waves in General Riemannian
Space-time, and Waves in an Expand-
ing Universe. The exposition requires
the knowledge of calculus and of
analytic geometry, but it does not
presuppose a thorough previous ac-
quaintance with Einstein's theory of
gravitation. Bibliography.

$3.50, through your bookslore
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subject at least secrecy had long outlived its usefulness.
After the session, the minor questions of absolute
normalization were dealt with, temporarily at least, by
the adoption of "International Values" for the thermal
cross sections of U233, U235, and Pu239—a step that can
forestall confusion in the comparisons of future re-
sults, but which can be modified with understanding
when future refinements in the absolute values of cer-
tain basic cross sections become available.

The subject matter of other sessions ranged into
survey papers on delayed neutrons, several papers on
the number of neutrons emitted during fission for a
variety of nuclides, an important experiment on the
measurement of the cross section of the king of re-
actor poisons, radioactive Xe135, and discussions of
methods of analysis of experimental data and of the
significance of the work in theories of nuclear struc-
ture. In all, forty-one papers are reproduced. The rec-
ords of the questions and answers that followed the
sessions lends a welcome note of "liveness" to the
printed proceedings, and the excellent quality of the rec-
ord, the promptitude of its publication, and the modest
price of all of the volumes are tributes to the very
efficient editorial job that has gone into the publication
of the complete conference record.

High-Temperature Technology. Edited by I. E.
Campbell. 526 pp. John Wiley & Sons, Inc., New York,
1956. $15.00. Reviewed by Norman H. Nachtrieb, In-
stitute for the Study of Metals.

Thirty five contributors have pooled their special
knowledge to produce this monograph on the tech-
nology of high temperatures. It is an essentially prac-
tical book, concerned with three broad aspects of the
subject: the varieties and properties of refractory ma-
terials, methods for the production of high tempera-
tures, and techniques for the measurement of high tem-
peratures and physical properties. For the purposes of
the monograph, "high temperatures" are considered to
be those which are terrestrially attainable in the range
1500°C to about 32OO°C. Approximately half of the
volume is devoted to various classes of refractory sub-
stances and their thermal, mechanical, and electrical
properties. Metals are generally unsatisfactory as struc-
tural materials for one or more of a number of reasons:
poor oxidation resistance, excessive volatility, low
strength, or cost (in the case of noble metals). More
suitable materials are to be found in the oxides,
silicides, nitrides, borides, sulfides, and carbides of cer-
tain metals. Several dozen simple oxides and a com-
parable number of complex oxides are listed with melt-
ing points ranging to 3300°C. Considerations other than
high melting point enter in the selection of refractories,
however. Some oxides (e.g., CeO2) form volatile lower
oxides in reducing atmospheres; others (e.g., V203)
cannot withstand oxidizing conditions. Still others (e.g.,
La2O3 and CaO) hydrate readily, undergoing dimen-
sional changes or complete disintegration. Certain transi-
tion metal carbides show promise up to 25OO°C in inert
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The First In a Series of Announcements
on Progressive Expension of Program
and Facilities In Mathematics at the
Knolls Atomic Power Laboratory:

GENERAL ELECTRICS

K N O L L S A T O M I C P O W E R L A B O R A T O R Y

CONSTRUCTION OF A MODERN

CENTER FOR MATHEMATICS

Because we believe that theory is our most powerful weapon in dealing
with reality, we are expanding our Mathematical Analysis Program.
One of the first elements in this expansion is the creation of a new and
modern building for mathematicians and physicists, which will be the
center of the Laboratory's efforts to meet by theoretical means the
challenges of the nuclear energy field.

We are seeking men with strong mathematical training at all degree
levels to participate in this expanding Numerical Analysis Program —
a program growing not only in staff, equipment, and facilities, but also
in concept and function. They will work in close association with our
theoretical and experimental physicists. There are openings in each of
the following fields:

RESEARCH IN MATHEMATICAL TECHNIQUES
Numerical solution of the diffusion equation for complicated geometrical arrays
taxes even the most powerful electronic computers. Fundamental work in iterative
techniques must be carried out.

FORMULATION AND EVALUATION OF THEORIES
Due to the nature of physical situations now being encountered, the rough ap-
proximations which were formerly adequate must now be improved. The ultimate
test of such improvement is comparison with experiment.

APPLICATIONS TO REACTOR PROBLEMS
A broad program of computational tools for reactor design must be effected incor-
porating the best available techniques. Strong interests in computation and in
machine properties are indicated. The program at Knolls offers the atmosphere,
the equipment, the richness of subject matter and the material benefits conducive
to a satisfying career in applications of mathematics.

A LETTER TO DR. S. R. ACKER. EXPRESSING YOUR INTEREST.
WILL RECEIVE IMMEDIATE ATTENTION.

ott/en,

ELECTRIC
SCHENECTADY, N. Y.

SEPTEMBER 1956
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SYSTEMS ANALYSIS
(Guided Missiles)

Responsible positions in the de-
sign and analysis of control systems
for guided missiles are now avail-
able at JPL.

Synthesis of transfer functions,
stability analysis, statistical treat-
ment of errors, and optimizing con-
trol system with respect to vehicle
and trajectory systems are typical
of the problems encountered.

Analytical engineers, physicists,
and mathematicians interested in
creative, non-routine activity are in-
vited to apply.

PHYSICISTS

Openings for physicists with Mas-
ter's or Doctor's degree also exist in
the Instrument Development Section.
Research problems involve the de-
sign and development of new equip-
ment in such fields as acoustics, ultra
high-speed photography, transistor
circuitry, aero-dynamics and nuclear
engineering.

Excellent opportunities for profes-
sional development are present at
this stable research center devoted
to the advancement of guided mis-
sile technology.

Write us today, for further infor-
mation.

JET PROPULSION LABORATORY
A D I V I S I O N OF

CALIFORNIA INSTITUTE
OF TECHNOLOGY

•

4800 Oak Grove Drive
PASADENA, CALIFORNIA

atmospheres (NbC and TiC), as do some borides
(ZrB2) and sulfides (CeS). The numerous tables of
physical properties of these materials which appear
in the first nine chapters are especially valuable.

Furnace designs, principles of operation, and their
range of usefulness are discussed in several chapters.
Methods of producing high temperatures based upon
resistance heating, arc furnaces, induction heating, and
solar furnaces are well summarized. A brief description
of an electronic torch suggests the possibilities offered
by the energy released on recombination of dissociated
polyatomic gases. No reference appears to the tre-
mendous temperatures achieved in nuclear fission or
fusion reactions.

The concluding third of the book deals with the
measurement of temperature and of such mechanical
and physical properties as high-temperature plastic
flow, hardness, melting point, vapor pressure, thermal
conductivity, linear expansion, thermal shock, and elec-
trical conductivity.

For a book whose authorship is as manifold as this,
there is a gratifying uniformity of style and over-all
sense of organization. References are numerous and
up-to-date, and the indexing (author and subject) ap-
pears to be well done. This should be a useful reference
book both to scientists and engineers interested in the
technical aspects of high temperatures.

Methods of Mathematical Physics (Third Edition).
By Sir Harold Jeffreys and Bertha Swirles. 714 pp.
Cambridge U. Press, New York, 1956. $15.00. Re-
viewed by Philip M. Morse, Massachusetts Institute of
Technology.

The development of theoretical physics has been
intimately related to the development of the branch of
mathematics called analysis, from its beginnings in the
era of Newton and Euler, to the present. It is thus not
surprising that courses and texts purporting to show
the physicist how to use mathematics, if they get be-
yond the cookbook stage, spend most of their time on
analysis. The book under review is no exception,
though it is far from being a collection of recipes.
Since the appearance of its first edition, ten years ago,
it has become one of the five or six standard reference
works on the use of analysis for the solution of prob-
lems in physics.

The pedagogic problem of showing how mathematics
is used in physics may be solved by developing the
mathematics logically, bringing in the various applica-
tions to physics as illustrative examples, or by sticking
more closely to the physics and working out the mathe-
matics as needed. Probably both methods have to be
applied before the treatment is successful. At any rate
the book of the Jeffreys is of the first type, with the
exposition following the logical development of the
mathematics as far as possible. In this it can be com-
pared with the two-volume treatise of the same title
by Courant and Hilbert. The fact that the two volumes
supplement, rather than duplicate, each other may
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