
pages long and was just a portion of the 
volume on x-rays. The new volume, with 
indexes, has 663 pages! 

The volume consists of monographs 
on "The Experimental Methods to De- 
termine the Crystalline Structure by 
X-rays," by Gerard von Eller and Andrt 
Guinier (Paris) (in French) ; "The 
Theoretical Principles of Structural Re- 
search by X-rays," by J. Bouman (Delft) 
(in English); "The Investigation of the 
Structure of Liquids and Amorphous 
Substances by Means of X-my Diffrac-
tion," by Gerard Fournet of Paris (in 
French); "The Size of Particles and 
Lattice Defects," by W. W. Beeman, P. 
Kaesberg, and J. W. Anderegg (Univer- 
sity of Wisconsin) and M. B. Webb 
(General Electric Research Laborato-
ries) (in English); "Electron Interfer-
ences," by H. Raether (University of 
Hamburg) (in German); and "Neutron 
Diffraction and Interference," by R. 
Ringo (Argonne National Laboratory) 
(in English). The large amount of in-
formation on neutroq diffraction now 
available did not exist at the time of 
publication of the second edition. The 
interferences from liquids and electron 
diffraction were briefly mentioned in two 
places; now each of these subjects forms 
the background for a detailed mono-
graph. 

The level of the book is entirely dif- 
ferent from that of Ewald's. Whereas -
Ewald's book was written in such a w-y 
that it could be given to the beginning 
graduate student as an introduction to 
structural investigations with x-rays, the 
monographs in this volume are written 
for more advanced workers, and the 
bibliography takes into account only in- 
vestigations of recent years. There are 
brief references, in the article by Bou- 
man on theoretical principles of struc-
tural research by x-rays, to the elemen- 
tary theory of diffraction, but otherwise 
most of the references deal with papers 
which have come out since the 1933 
handbook appeared. This is quite justi- 
fiable in view of the fact that there is a 
lalge amount of material in the struc-
ture reports, which are now edited by 
the crystallographic societies. 

One might feel that Bouman's article 
should really be the first one in the vol- 
ume, for it lays the theoretical founda- 
tion, giving a detailed discussion of space 
groups, which is necessary for under-
standing of the experimental determina- 
tions that are discussed by Von Eller 
and Guinier. 

The article by Von Eller and Guinier 
is quite complete; altogether, this vol- 
ume is the only one in which all this in- 
formation could be found, with the ex-
ception perhaps of Guinien's own book, 
Theorie et technique de la radiocristal- 
lographie (in 'French). The arrange-

ment in the present text is sufficiently 
different to make the reading stimulating 
eyen if one is familiar with the former 
volume. The standard methods of 
Fourier analysis are discussed, as is the 
method of x-rac used by Pepinsky. The 
latter method seems to have been treated 
too briefly, for it is so far superior to 
anything that is otherwise available. The 
detailed discussion of the phase problem, 
by Bouman, will be welcomed by all 
workers in the field, as will be the dis- 
cussions that follow of the various meth- 
ods which have been used to solve this 
problem. 

The article by Fournet on the struc- 
ture of liquids and amorphous substances 
is perhaps the most complete monograph 
on the subject in existence at the present 
time. 

The article by Beeman, Kaesberg, 
Anderegg, and Webb is divided into two 
subsections, one on the effect of particle 
size and the other on lattice defects. The 
latter, in particular, will be of great in- 
terest a t  the present time, now that im- 
perfections ia crystals have been studied 
so widely and have been recognized to 
be of such importance in many fields of 
solid-state physics. The last few para-
graphs of this chapter, on x-ray micros- 
copy and microbeam experiments, will 
be of interest to the investigator who is 
concerned with thin layers. On combin- 
ing this information with the informa- 
tion supplied by Raether in his chapter 
on electron diffraction, one gains a good 
insight into what can be done nowadays 
with a combination of various diffrac-
tion methods. Some of the figures in 
Raether's article, in particular, are very 
beautiful. The detailed discussion of ap- 
plications to electrolytically polished 
metal surfaces and to $he structure of 
mechanically polished surfaces will be of 
great interest not only to the physicist 
but also to the engineer, and so will be 
the chapter on thin layers and their struc- 
ture. This monograph closes with a brief 
description of the diffraction of electron 
waves, which have become more useful 
in recent years. The complete discussion 
of all the problems which are involved 
in neutron diffraction, now that reactors 
are becoming widely used all over the 
world, is of great importance. The ad- 
vantages and disadvantages of the meth- 
ods are discussed in detail; the discus- 
sion covers not only simple diffraction 
theory but also the various techniques 
which have to be used for interpreta-
tion and the experimental techniques 
which are necessary to get monochro-
matic neutron beams, as well as good 
detectors. 

This is a very valuable book and will 
be indispensable not only to the physicist 
and physical chemist but also to the biol- 
ogist who wants to learn more about the 

structure of materials. If I have one 
criticism, it is that there is, unfortu-
nately, no really good index; the present 
one does not do justice to dhe amount 
of material which is actually available 
in the volume itself. 

K. LARK-HOROVITZ 
Purdue University 

Economic Backwardness and Economic 
Growth. Studies in the theory of eco-
nomic development. Harvey Leiben-
stein. Wiley, New York; Chapman & 
Hall, ~ o n d b n ,  1957. xiv + 295 pp. Illus. 
$6.75. 

This book employs the tools of tradi- 
tional economic theory to produce an 
abstract analysis of economic backward- 
ness and economic growth. The central 
thesis consists of two parts: ( i )  Eco-
nomic backwardness involves a condition 
of quasi-stable equilibrium such that any 
small growth in per capita income sets 
up  forces, such as population growth, 
which operate to reduce per capita in- 
come and reverse the initial growth. (ii)  
In  order to achieve sustained growth, the 
initial impetus to growth must exceed 
some critical magnitude necessary to 
overcome the reversing effect of the in- 
come-reducing forces. 

This thesis involves much more than 
the obvious statement that, in order to 
raise per capita income, production must 
outrun population growth. O n  the one 
hand, the possible forces operating to re- 
verse growth include not only population 
increase stimulated by higher incomes 
but also overconsumption, the exhaustion 
of particular limited resources, and insti- 
tutional rigidities. On  the other hand, 
these forces are of a limited magnitude, 
so that an initial growth above some criti- 
cal rate will not be reversed but will tend 
to lead to further growth. 

Possible patterns of quasi-stable equi- 
librium are examined analytically and 
used to explain some of the known char- 
acteristics of less-developed countries. 
The minimum effort necessary for sus-
tained growth is considered analytically, 
and abstract models for growth are de-
veloped. Finally, an analysis is made of 
rates of population growth, of invest-
ment, and of appropriate investment 
policies. 

The central theme of the book pre- 
sents a promising hypothesis to be tested, 
and the detailed analysis constitutes use- 
ful pioneering in a field that is under- 
developed. At the same time, the analysis 
is likely to leave the reader with a sense 
of unreality. There is no evidence that 
the author has had any actual experience 
with underdeveloped countries. The ap- 
plication of market analgsis to countries 
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such as India and Pakistan, where more 
than two-thirds of production is for com- 
munal use and lies outside the market; 
the neglect of the community develop- 
ment programs which are proving so suc- 
cessful in so many of the developing 
countries; the treatment of increased 
capital investment per capita as the de- 
terminant of per capita growth in in-
come; the absence of any discussions of 
the role of development planning; and 
the exclusion of the balance-of-external- 
payments problem, which so seriously 
plagues most countries which are seeking 
more rapid development-all these as-
pects of Leibenstein's book indicate how 
partial the analysis is and how little it 
grapples with the real problems of eco-
nomic growth, however successful it may 
be in diagnosing economic stagnation. 

GARDINERC. MEANS 
Committee for Economic Development 

A Frontal Section Anatomy of the Head 
and Neck. Otto F. Kampmeier, Arthur 
R. Cooper, Thomas S. Jones. Univer- 
sity of Illinois Press, Urbana, 1957. 
xii + 25 plates. $15. 

The authors have prepared a clear, 
accurate, and well-labeled atlas showing 
the frontal-section anatomy of the head 
and neck. This should be a useful ref- 
erence book for surgeons and others con- 
cerned with the detailed topographic 
anatomy of the regions dealt with. I t  
shows the anatomy of the anterior face? 
of 20 frontal or coronal sections through 
the head and neck to the level of the 
cricoid cartilage and seventh cervical 
vertebra. The original sections, each 
about 1 cm thick and evenly spaced, 
were cut fairly symmetrically through a 
young adult negro specimen. 

T h e  ~ l a t e s  are natural size. In their 
preparation, photographic enlargements 
of the sections were reworked and clari- 
fied by author-artist Tom Jones. Bones 
are colored with a yellow overtone, but 
other structures are uncolored. The vari- 
ous other anatomical structures-nerves, 
vessels, n~uscles, and so on-are clearly 
depicted, and the labeling is quite com- 
plete. Except for the temporal fascia, 
however, fascia1 planes of the head and 
neck were ignored. In  addition to the 20 
frontal sections. there are h e l ~ f u l  re- 
constructions showing the front and side 
views of the skull, a midsagittal view, and 
lateral views of the arteries and veins. 

The introductory pages include notes 
on the preparation of the sections and 
plates and historical notes on the section 
approach to anatomy, with special con-
cern for frontal sections. 

W. T. DE~LPSTER 
University of Michigan 

Quelques Probl6mes de Chimie Min-
trale. Rapports et discussions publiCs 
par les Secretaires du Conseil sous les 
auspices du ComitC Scientifique de 
1'Institut. R. Stoops, Ed. Institut In-
ternational de Chimie Solvay, Brus-
sels, 1957. 544 pp. Illus. F. 590, pa- 
per; F. 675, cloth. 

This book contains 12 papers dealing 
with problems in modern inorganic 
chemistry, presented at the 10th Con- 
gress of Chemistry held at the Univer- 
sity of Brussels in 1956 under the aus-
pices of the Scientific Committee of the 
Solvay International Institute of Chem- 
istry. The value of the papers is enhanced 
by the inclusion of detailed discussion. 
Five of the papers are in French, and 
seven, in English. Much of the discus- 
sion is also in English. For those inter- 
ested in the modern phases of inorganic 
chemistry, this published work should be 
extremely valuable. 

The papers, presented by leading au- 
thorities from France, England, Den-
mark, the United States, and Sweden, 
deal with such subjects as the complex 
compounds of the transition metals; phys- 
ical chemistry of some nonstoichiometric 
phases; nonstoichiometric organic com-
pounds; absorption spectra of complexes 
with unfilled d-shells; application of the 
screening theory of chemical reactions 
involving nonmetallic solids; applications 
of the crystal-field theory to problems of 
transition-metal chemistry; problems of 
solid-state chemistry; and the influence 
of adsorbed gases on the reactivity and 
stability of surface crystalline lattices. 

Included in the book are pertinent 
features about the institute, the compo- 
sition of its administrative committee, a 
list of those who participated in the con- 
gress (which includes members of the 
scientific committee, the members who 
gave the papers, invited members, vari- 
ous secretaries, and invited auditors), 
the speech of the president of the in-
stitute, the banquet address of the presi- 
dent of the administrative committee, 
the speech of the president of the con- 
gress, and the closing speech. 

RALEIGHGILCHRIST 
National Bureau of Standards 

The Galactic Novae. Cecilia Payne-Ga- 
poschkin. North-Holland, Amsterdam; 
Interscience, New York, 1957. 336 pp. 
Illus. $8.50. 

About four hundred years ago Tycho 
Brahe wrote, "all philosophers agree, and 
facts clearly prove it to be the case . . . 
that the heavens and the celestial bodies 
in the heavens are without increase or 
diminution, and that they undergo no 

alteration, either in number or in size or 
in light or in any other respect" [quoted 
by J. B. Irwin, Sky and Telescope 16, 
544 (1957)l. Yet, it was Tycho himself 
who, in 1572, observed in the constella- 
tion Cassiopeia one of the rare cataclys- 
mic "alterations" in a star of our galaxy 
-a supernova explosion in which a pre-
viously unknown (and probably invisi-
ble) star suddenly blew off a large frac- 
tion of its mass with a velocity that must 
have been of the order of several thou- 
sand kilometers per second and that 
raised the apparent brightness of the star 
until it rivaled Venus and could be seen 
in full daylight. We have no knowledge 
of the brightness of the star before its 
outburst. But at the present time there 
is no star in the position of the supernova 
brighter than about the 18th magnitude. 
The decline from maximum brilliance to 
the present postnova stage must have 
corresponded to at least 22 stellar mag- 
nitudes, or a factor of almost one billion. 
There is, however, in the region of the 
supernova a ragged-looking patch of tur- 
bulent nebulosity which emits not only 
visible light but also a large amount of 
long-wave radiation; it is, in fact, a con- 
spicuous source of radio radiation. By 
analogy with the better known supernova 
of the year 1054-the Crab Nebula-it 
is reasonable to conclude that the radia- 
tion of the remnants of Tycho's super- 
nova is, at least in part, of the "synchro- 
tron" type. 

While a supernova may appear in a 
single galaxy at a rate of one in several 
hundred years, the less spectacular nor-
mal novae appear at  a rate of several 
dozen per year. Such a nova may sud- 
denly increase in brightness by a factor 
of about 10,000; and the velocity of the 
ejected gas (about 0.00001 of the mass 
of the star) is more moderate--of the 
order of a few hundred kilometers per 
second. 

All types of novae are now believed to 
represent particular stages in the evolu- 
tion of old and massive stars which have 
exhausted most of their nuclear energy 
sources and are in the process of read- 
justing themselves to the state of "white 
dwarfs," a process that must involve a 
drastic reduction in the mass of the star. 

Cecilia Payne-Gaposchkin's new book 
is a comprehensive summary of every-
thing that is now known about these stars. 
It  describes and coordinates the obser- 
vations made by hundreds of astrono-
mers during the past nine hundred years, 
and it illustrates the enormous differ-
ence between the research methods of the 
astronomers and those of other scientists. 
The phenomenon of a nova is not only a 
relatively rare occurrence, it is also onc 
of short duration. An individual astron- 
omer may succeed in observing its 
brightness or its spectrum on only a few 
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