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measurements. As already mentioned, the treatment of
this subject is excellent and very detailed. This is the
subject in which the author is particularly interested;
he is a great authority on it and he and his collaborators
made many important contributions in this field. There
is also a very large collection of experimental material,
no doubt the largest available.

Many other aspects of dielectrics are also treated in
the book, but they do not receive such detailed attention
as the questions relating to molecular structure. It so
happens that most of those subjects in which the crystal-
lographer or the solid-state physicist is interested are
treated very briefly. The treatment of ionic crystals is
very sketchy, but there is a good summary of the be-
haviour of ferroelectrics which many readers may find
of interest. As far as solids are concerned, the most
interesting parts are those which deal with the order—
disorder transitions above which dipolar molecules can
change their directions in the crystalline state. In this
respect much experimental material is presented, an im-
portant part coming from the author’s laboratory.

In addition to the more or less free orientation of
dipolar molecules in the disordered solid state, there is
also another type of orientational polarization, much
smaller than the former, but it persists at temperatures
below the order—disorder transition. This is sometimes
called librational polarization; in contrast to the usual
orientational polarization, this type of polarization is not
a relaxation phenomenon but is connected with a proper
frequency of the crystal, namely with the frequency of the
rotational oscillations of the molecules. This polarization
is not mentioned in the book. So far there are hardly any
experimental data available about it, but there is no
doubt that it must exist. Its frequency is in a very
awkward region experimentally, but its measurement
would be of considerable interest because it would provide
important clues concerning the intermolecular forces in
solids.

In conclusion it can be said that the book treats many
aspects of dielectric materials. It is written mainly from
the point of view of the chemist, and in this respect
it is very good indeed and undoubtedly the most im-
portant book available.

B. SzicETI
Department of Theoretical Physics
University of Liverpool
England

Small-Angle Scattering of X-rays. By A. Gui-
NIER and G. FourNET. Translated from the French
by C.B. WaLgEer. Pp. xi+268 with 78 figs. New
York: Wiley; London: Chapman and Hall. 1955.
Price $7-50; 60s.

The diffraction of X-rays at small angles is a relatively
new subject which has already attracted a great deal of
attention and has produced an imposing list of publica-
tions. The time is certainly ripe for a comprehensive
review of the subject and this purpose is more than
adequately served by the present book.

There are six chapters. The first is a short introduction
of a few pages; the second is a comprehensive summary
of fundamental theory; the third provides descriptions
of experimental equipment; the fourth is concerned with
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methods of interpretation. of experimental data; the fifth
is concerned with the comparison of results with those
obtained by other methods; and finally there are examples
of actual applications. There is a 40-page bibliography
compiled by K. L. Yudowitch.

To most X-ray crystallographers the subject will appear
rather unusual. The reason is, of course, that while X-ray
crystallography is mainly concerned with complete dif-
fraction patterns, small-angle scattering is concerned with
one order of diffraction only—the zero order. This is
chosen partly because it is so strong and partly because
it has the property that all the waves that produce it are
in the same phase; that is, the paths do not differ by whole
numbers of wavelengths. From the broadening of the
zero-order diffraction one can obtain information about
crystal imperfections that is not easily obtained by any
other method.

The information is, however, extracted only with
difficulty. The experimental conditions must be precisely
controlled, and the results obtained must be accurately
analysed. There is little doubt that there has been some
over-optimistic work in the past, and the book serves a
welcome purpose in describing in great detail the essential
experimental requirements and the steps necessary in
carrying out the theoretical analysis.

The chapter on general theory is long and rather
daunting; it seems to cover every conceivable circum-
stance that can produce small-angle scattering and gives
full details of the associated mathematics. The chapter
on experimental methods is of the same high quality.
In contrast, the final chapter is somewhat disappointing;
a large range of subjects, from proteins to metals, is
covered, but most of the conclusions are rather tentative
and make sadly little use of the elaborate theoretical
edifice created in the second and fourth chapters. Never-
theless, for the general reader, this final chapter will
probably be the most useful, since it describes a variety
of types of problem to which small-angle scattering can
be applied.

To sum up, the book must be considered only as
introductory. It lays a very solid foundation, but it
demonstrates clearly that considerably more experience
must be gained before quantitatively reliable results can
be obtained from small-angle scattering.

H. LirsoN
Physics Department
College of Science and Technology
Manchester 1, England

Bibliography of Hardness and Hardness
Testing. Pp. ii+118. London: Industrial Diamond
Information Bureau. 1955-1956. Price 5s.6d.

This is an extremely comprehensive bibliography of
books, national standards and original articles on all
aspects of hardness testing which should be invaluable
to workers in this field. The bibliography includes not
only work specially devoted to hardness testing, but also
work in which hardness testing was used only as one of
the methods of investigation. The period covered is from
1937 to 1955, the former year having been chosen for the
beginning of the bibliography as it marks approximately
the date when microhardness testing methods were first
introduced. The majority of the entries give only author,



