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physics for the initiate, and as a useful reference (and
in part text) for the novice.

Astrophysical Quantities. By C. W. Allen. 263 pp.
(The Athlone Press, England) John de Graff, Inc.,
New York, 19SS. $10.00. Reviewed by Arthur Beiser,
New York University.

In most fields of science there is a good deal of
quantitative information that an active worker must
have handy in order to operate efficiently. The usual
procedure is to write some numbers down on a scrap
of paper or perhaps in the back of a notebook; the
source and vintage (and, sometimes, the meaning) of
most of the numbers are omitted. Now C. W. Allen has
come to the rescue of the astrophysicist with an impres-
sive compilation of relevant data, from the interior of
the earth to the most remote nebulae. Even the Greek
alphabet is provided. In fact, the very bulk of infor-
mation included in the book makes this reviewer a bit
uneasy—a nonspecialist in a particular subject might
attribute a greater significance to a given number, pre-
sented without qualification, than it may deserve. An
example is a list of the characteristics of the ring cur-
rent around the earth presumed to account for certain
geophysical phenomena, figures by no means universally
believed. This caveat excepted, however, Professor Allen
has rendered a valuable service, and his book will be
appreciated by the student as well as by the profes-
sional astronomer.

Microwave Spectroscopy. By C. H. Townes and A.
L. Schawlow. 698 pp. McGraw-Hill Book Co., Inc.,
New York, 1955. $12.50. Reviewed by M. L. Stitch,
Varian Associates.

This is the third book published with the title "Micro-
wave Spectroscopy". But in so far as the microwave
spectra of gases is concerned, it is the first definitive
work to appear.

The work (and the term is used advisedly as this is
no rambling collection of descriptive material inter-
spersed with ill digested formulae plucked from the
blue) is a cohesive reference-text-book which, as the
authors assert, treats fully "those phases of the theory
of molecular spectra which older types of spectroscopy
have not been able to test adequately. . . . In addi-
tion, some attention is directed toward obtaining infor-
mation about nuclear and molecular properties from the
interpretation of molecular spectra".

The 18 chapters are divided into 14 which are mainly
theoretical and 4 which are concerned with practical
aspects, techniques, and apparatus of microwave spec-
troscopy. In addition, there is an unusually complete
bibliography up to January, 1955 and 149 pages of use-
ful and in many cases rare tables.

The theory is handled in a pleasing way. Almost
every chapter begins with simple physical principles
and models and, using many examples, proceeds to
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A new text which emphasizes that the physics laboratory is an
important integral part of the college curriculum by introducing
the beginner immediately to the fundamental methods of
analysis and the applicability of theories. Outstanding fea-
tures are the chapters on the laboratory, precision analysis,
graphical procedures, and instrumentation. These chapters
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The Laboratory—Objectives explained through the use of an
actual experimental report.

Experimental Precision and Errors
Significance of experimental precision is outlined. Preliminary
articles show why precision analysis is required and define
types of measurement and error. Other articles explain the
meaning of the probability of occurrence of a value and intro-
duce such statistical terms as confidence intervals, best values,
and limits of error. The final articles indicate how the final
limit of error of direct and indirect measurements may be
evaluated. Graphs and problems using simple calculus illus-
trate the application of the concepts.

Graphing Procedures
Proper and improper graphing techniques are discussed.
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slopes, plotting of logs on rectangular coordinate paper and
log-log paper and in addition demonstrate the meaning of
curve fitting.

Measuring Instruments
In addition to a large number of illustrations of most instru-
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uses, instrumental limits of error of many measuring devices
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clusion through the mechanics of analysis. Individual initia-
tive in other experiments is encouraged by allowing the student
to determine which approach to adopt. Other experimental
problems require the student to become familiar with fresh
viewpoints by compelling him to use outside references.

This text was designed to up-grade the worth of the physics
laboratory in the present day curriculum.
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greater and greater sophistication. Frequently the same
material is examined from several viewpoints of vary-
ing sophistication. One will find, tucked into the most
theoretical chapters, sections on practical applications
of the theory. For example, one finds in the chapter on
Stark Effects, sandwiched between "Stark Effects when
Hyperfine Structure is Present" and "Forbidden Lines
and Change of Intensity Due to Stark Effect", a sec-
tion on determination of molecular dipole moments ex-
plaining a practical technique and giving typical meas-
urements.

The senior author is one of the pioneers of modern
high resolution spectroscopy and as head of the large
spectroscopy group at Columbia has made an enormous
number of significant theoretical and experimental con-
tributions to the field ranging from quadrupole coupling,
L-type doubling, mass determinations, sensitivity of
spectrometer to resonance modulation, free radicals,
pressure broadening, molecular oscillators, and nuclear
shell structure to name a few. It is not surprising there-
fore that the book is written with the authority and
assurance of a master. For the same reason the book is
amazingly current. Some of the topics such as spectra
of free radicals and the maser were published in the
journals close to the publication date of the book.

This work is unreservedly recommended to anyone
with an interest in microwave spectroscopy or molecu-
lar structure.

Combustion
The Fifth Symposium on Combustion (802 pp.;

Reinhold Publishing Corp., N. Y., 1955; $15.00) con-
sists of eleven survey papers, ninety contributed pa-
pers, and the summaries of two panel discussions. The
survey papers, and many of these contributed, deal
with problems on combustion in engines and the ki-
netics of combustion processes. The panels are con-
cerned with heterogeneous burning and the theory of
the kinetics of combustion reactions. In addition, there
are papers on the combustion of fuel droplets, com-
bustion of solids, propellant burning, instrumentation,
diffusion flames and carbon formation, flame spectra
and dissociation energies, and a group on special tech-
niques which includes microwave and probe studies of
the ionization in flames. The material was presented at
an international symposium held at the University of
Pittsburgh, August 30-September 3, 19S4.

Electrical Discharges in Gases
The Report of the International Symposium on Elec-

trical Discharges in Gases held in Delft in April 19SS
is a collection of more than 70 papers, all of them con-
siderably shortened. The subjects covered are in the
fields of fundamental processes in gas discharges, in-
stabilities, high frequency discharges, arc and spark dis-
charges, and new methods for studying discharges. The
volume would be of interest primarily to the active re-
search worker in these fields. There is no index. (In
English, German, and French; 344 pp.; Martinus Nij-
hoff, The Hague, Netherlands; 195S.)
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