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(1) The Purpose of Laboratory Work. The most im-
portant factor contributing to good laboratory instruc-
tion was felt to be a clear understanding of the objec-
tives and purposes of the laboratory in general and the
laboratory course in particular. (2) Motivation. A num-
ber of suggestions were made for the motivation of the
teaching assistants. (3) Pre-Term Indoctrination. It was
recommended that the week prior to the opening of
classes be used for the indoctrination of the teaching
assistants. (4) Staff Meetings. A number of suggestions
were made for the conduct of the weekly staff meetings.
(5) Evaluation. Two methods for evaluating the per-
formance of teaching assistants were recommended.
(6) Methodology and Administration. Various tech-
niques of teaching and the preparation for teaching on
the part of the teaching assistants were discussed.

A careful reading of the whole report is recommended
to all teachers of college physics.

Physical Measurements in Gas Dynamics and
Combustion. Edited by R. W. Ladenburg, B. Lewis,
R. N. Pease, and H. S. Taylor. 578 pp. Princeton Uni-
versity Press, Princeton, N. J., 1954. $12.50. Reviewed
by Abraham S. Friedman, National Bureau of Standards.

Increased interest and activity in the fields of aero-
dynamics and gas dynamics have produced a corre-
spondingly rapid development of experimental tech-
niques for physical measurements in gas dynamics.
Volume IX of the High Speed Aerodynamics and Jet
Propulsion series is concerned with physical measure-
ments in gas dynamics and combustion.

The first part of the book, edited by the late Pro-
fessor Ladenburg, presents an excellent survey by vari-
ous authors of the applicable experimental methods. In
addition to clear expositions of the classical optical
methods of measuring densities—shadow, schlieren, and
interferometric—several newer procedures are discussed.
These include electrical discharge and after-glow meth-
ods ; oxygen, ozone, and mercury vapor spectral absorp-
tino methods; and techniques involving the absorption
of soft x-rays, a particles, protons, and electrons. The
pressure measuring techniques reviewed are, in the main,
conventional. There is a short discussion of the Pitot
tube and a survey of manometers, vacuum gages, dia-
phragm gages, piezoelectric gages, etc. Several interest-
ing methods of measuring air speeds are described. The
ionization anemometer is based on timing the flow of
a small quantity of ionized gas from the point of ioni-
zation to a detector downstream. Velocities are also
measured by timing the flow of illuminated particles.
The determination of local and instantaneous velocities
can be accomplished by use of various types of dis-
charge anemometers which are described. For wind
tunnel use, the acoustic Mach meter is applicable. The
measurement of the velocity of shock waves by the
light screen technique is the subject of a short chapter.
Other shock front measurements by light reflectivity
are reviewed. Modifications of the classical methods of

temperature measurement, applicable to shock tube and
wind tunnel studies, are described. These include re-
sistance thermometry, thermoelectric couples, radiant
energy emission, and acoustic thermometry. An inter-
esting section is devoted to procedures for studying i
turbulence. Analogue methods using the water table and
the hodographic tank are described.

Part 2 of this book is concerned with physical meas-
urements in combustion. This part, edited by H. S.
Taylor, B. Lewis, and R. N. Pease, reviews the latest
methods of measuring flame temperatures, pressures,
and velocities. There are also review chapters on flame
photography and mass and optical spectroscopy. Part
2 is of particular value to those chemists, physicists,
nad thermodynamicists interested in the extremely im-
portant and rapidly expanding fields of research related
to high-temperature phenomena.

Many of the techniques described in this volume are
applicable to the study of a wide variety of other phe-
nomena and hence the book is properly addressed to a
reading audience not restricted to aerodynamicists and
combustion chemists.

Theories Relativistes de la Gravitation et de
l'Electromagnetisme. By A. Lichnerowicz. 298 pp.
Masson et C", Paris, France, 1955. 2800 francs. Re-
viewed by T. Teichmann, Missile Systems Division,
Lockheed Aircraft Corporation.

In this book Lichnerowicz has given an extremely ele-
gant and clear account of the mathematical structure of
the theory of general relativity, together with a discus-
sion of some essays at unified field theories. In accord
with the modern mathematical spirit which underlies
the work, the basic geometrical ideas of the theory are
brought to the fore, and the results are derived with
great clarity, and without overwhelming formal tensorial
techniques.

The first part of the book treats general relativity
proper. After describing the underlying geometry, the
Einstein equations are written down, and the energy-
momentum tensors for pure matter, perfect fluids, and
electromagnetic fields introduced, and several of their
basic properties derived. A discussion is then given of
the Cauchy problem and the consistency conditions for
electromagnetic and gravitational fields. The next main
section then gives a comprehensive discussion of rela-
tivistic hydrodynamics, including perfect charged and
uncharged fluids, and viscous fluids. This section is ex-
tremely well done, but regrettably contains no reference
to the work of Taub and McVittie on similar topics.
The last section of the first part contains a global study
of stationary space-time, and is basically a generaliza-
tion of ordinary potential theory. Throughout this first
part, as indeed throughout the entire book, the really
important results are stated as theorems and printed
in heavy type, which makes them extremely easy to
refer to.

In the second part of the book, the author has chosen
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to illustrate the two main classes of unified field theories
by examples which are fully discussed. Projective (5-
dimensional) theories are represented by the theory of
Jordan as modified by Thiry, while affine theories are
represented by the most recent works of Einstein and
Schrb'dinger. A very elegant discussion is first given of
variational methods in the relativistic domain, and the
basic equations in each case are set up in variational
form. Both theories are discussed extensively with ref-
erence to the Cauchy problem, the consistency condi-
tions and the conservation laws. In addition the affine
theory is prefaced by a mathematical discussion of af-
fine connections.

This book will not only be extremely valuable to
anyone who wishes to acquire a thorough grasp of
mathematical relativity, but the first portion may also
be read with profit by anyone interested in mathe-
matical physics, both from the esthetic and practical
viewpoints.

Electrons, Atoms, Metals and Alloys (Revised Edi-
tion). By William Hume-Rothery, 387 pp. (Iliffe and
Sons, London) Philosophical Library, New York, 1955.
$10.00. Reviewed by C. S. Barrett, Institute for the
Study of Metals, University of Chicago.

Hume-Rothery wrote this book to appeal to the prac-
ticing metallurgist who wants to know about modern
concepts of atomic structure and the relations that have
been found between atomic structure and alloy struc-
ture. The book covers about the same ground as his
earlier Atomic Theory for Students of Metallurgy, which
was written for university students, but the treatment
is entirely different from the earlier book. Having found
that industrial metallurgists regarded his earlier book
largely unintelligible, he set out to write one that could
be read "with enjoyment, without hard work", and in
"small doses". He decided to adopt a dialogue style, in
which the Young Scientist explains things to the Older
Metallurgist. He does not use the dialogue to introduce
wit and humor—save for a delightful discussion of the
Heisenberg uncertainty principle—but nevertheless
makes good use of it to emphasize important principles,
to review what is said in earlier chapters, and to clarify
unfamiliar and confusing ideas.

There are some 75 pages on the hydrogen atom and
the fundamental concepts of wave mechanics before
one comes to a discussion of any of the metallic ele-
ments, and 75 more pages of atomic structure before
one comes to anything on crystal structures. One can-
not quarrel with the desirability and logic of this se-
quence, but the author is a bit optimistic if he thinks
there are many older industrial metallurgists in this
country who will take the time to go through all of
this portion of the book carefully as a preliminary to
reading the section dealing with theories of solid solu-
tions, intermediate phases, electron compounds, and
superlattices. British older metallurgists, I suspect, are
better prepared for this, in education and temperament,

PHYSICS TODAY


