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methods (contrary to direct methods until recently), 
combined with data from isomorphous replacement, seem 
to be very effective in phase refinement and extension at 
lower resolution, especially in direct-space procedures. 

Papers on coordinate refinement, with constraints, by 
least-squares or Fourier methods (Diamond, Steigemann 
et al.; Jensen, Freer et al.), on phase refinement at higher 
resolution by direct methods (mentioned above) and on 
model building (Diamond, Nagano) show the immense 
computational problems inherent in these methods, which 
have become highly important since more high-resolution 
data have become available. 

Four major subjects can be distinguished in section C. 
The first is a study on electron diffraction of polycrystalline 
material by Imanov. Five papers give good insight into the 
problems and developments in the field of small-angle 
scattering. Special attention is given to collimation correc- 
tions (Schmidt, Walter), evaluation of scattered intensities 
from models of macromolecules (Soler), and acquisition of 
neutron data (Klesse). Fedorov introduces large-angle 
scattering. 

Studies on Fourier syntheses and least-squares refinements 
permanently hold the attention of the crystallographer. The 
papers on symmetry considerations (Larson), anomalous 
dispersion (Larson) and fast Fourier transforms will assist 
every programmer in getting optimum efficiency in his 
programs. Rollett gives remarkable conclusions on 
convergence in least-squares techniques. 

In the last part of this chapter, developments in program 
design and data-handling techniques have been gathered. 
Owing to the rapid developments in computer design 
during the last decade large program systems and data 
systems have been set up, and are at the disposal of the 
modern crystallographer. A great variety of information on 
program design for large computers is given by Sakurai, 
Hall, Stewart, Sasv~ri, Ahmed and Morimoto. Trends in 
minicomputer techniques are discussed by Sparks and 
Gabe, and the Cambridge data base by Motherwell. 

The reviewer is pleased to recommend this book to 
crystallographers with interest in direct methods and protein 
crystallography. The subjects contained in the third part 
are of general interest to most crystallographers. As a 
continuation of the proceedings of foregoing Summer 
Schools it is a valuable book; it provides very useful 
information on principles and developments in crystallo- 
graphic computing. 
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and the amorphous liquid. Although the title is a general one, 
the work refers only briefly to lyotropic liquid crystals and 
concentrates strongly on liquid crystals formed by thermal 
effects on pure materials or their mixtures - the so-called 
thermotropic systems. Even here there is a bias, for smectic 
liquid crystals feature in only one of the four main chapters 
(additional to the brief introduction), whereas 258 pages are 
devoted to nematic and the related cholesteric liquid crystals. 

Statistical theories of nematic order and continuum theory 
of the nematic state are dealt with fully in Chapters 2 and 3, 
respectively. These fairly complex matters are covered 
lucidly, and it is valuable to have these theories and their 
implications, on which the published work is scattered rather 
widely throughout the scientific literature, discussed con- 
cisely and logically between two covers. The latter part of 
Chapter 3 on the relationships between theory and the 
physical behaviour of nematics is very useful, particularly as 
it considers, in detail, disclinations and matters such as the 
twisted nematic cell, the Fr6edericksz effect and electro- 
hydrodynamics, all of which are of importance in relation to 
the application of nematics in electro-optical display devices. 

Chapter 4 on cholesteric liquid crystals gives an account, 
which is again very clear, of the quite difficult optical 
properties of this type of mesophase. It then covers dis- 
clinations, flow properties, effects of external fields, and 
factors influencing the helical pitch and the relevance of 
these matters to the applications of cholesterics in displays 
and thermography. 

Chapter 5 deals rather briefly with just two of the eight 
smectic polymorphic types (smectics A and C), and with 
transitions involving these phases. The account is most 
valuable however, expounding as it does various theories 
of the lamellar order of these phases and their interrelation- 
ships with the properties of these smectic states. 

The book is attractively presented, and the literary style is 
pleasing and very readable. Diagrams are numerous and 
clear, and the index seems adequate. Despite the publication 
date of 1977 the author's preface is dated August, 1975, 
and it is not therefore surprising that of over 400 reference 
citations, the numbers decline from around 80 dated 1973, 
to less than 50 dated 1974 or 1975, to a handful dated 
1976. 

The text is surely a valuable addition to the current 
literature on liquid crystals and should be appreciated by 
anyone of graduate level and above doing research in the 
field of liquid crystals or concerned with their technological 
applications. 
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Liquid crystals. By S. CHANDRASEKHAR. Pp. x + 342, 
Figs. 158, Plates 16. Cambridge Univ. Press, 1977. 
Price £ 18.00. 

This book is concerned with liquid crystals, the strongly 
anisotropic, but fluid, states which a large number of organic 
materials are now known to form and which possess degrees 
of order intermediate between those of the crystalline solid 

The plastic deformation of simple ionic crystals. By M. 
T. SPRACKLtNG. Pp. ix + 242. London: Academic 
Press, 1976, Price £9.20. 

For the majority of those who study crystals, dislocations 
and other imperfections are unwelcome phenomena. 
Nevertheless, for metals, the importance of dislocations and 
other structural imperfections for ductility, work-hardening 
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and the like, is well understood, and substantial advances 
have been made in extending this approach to ionic crystals, 
although these are less commonly used as load-bearing 
materials. 

The explicit aim of this book is to provide a survey of the 
current state of knowledge about plastic deformation of 
simple ionic crystals, with the ultimate objective of un- 
derstanding the processes controlling yield stress, strain 
hardening, and related phenomena. The range of crystals 
chosen for description seems rather restricted; however, 
simpler materials provide a basis which allows extension to 
more difficult systems. Problems of anisotropy are avoided 
since attention is confined to crystals of cubic symmetry, in 
materials with coordination numbers 8, 6 or 4, as exemplified 
by the halides of periodic table Groups Ia and IIa, those of 
Ag, Pb, and occasionally T1, and with some attention also to 
MgO. 

Initial chapters give a brief introduction to structure and 
bonding in ionic crystals, followed by an outline of plastic 
deformation and the processes of glide, twinning, kinking, 
and the preferred directions for these processes. More 
complex combinations such as 'pencil glide' are treated, also 
structural relations of glide planes, cleavage planes and 
elastic constants. Subsequent sections describe in more detail 
the part played by dislocations in ionic crystals, starting with 
the basic types of screw and edge dislocations and explaining 
the significance of jogs and kinks. Chapters 5 and 6 deal with 
the techniques of observing the incidence of such imperfec- 
tions in ionic crystals, with sample preparation and quality, 
with cleavage and with impurity effects. A more complex 
level is reached by Chapter 7, with the interaction of 
dislocations in boundaries and other arrays and with 
nucleation, multiplication and mobility of dislocations. This 

leads to a review of indentation hardness testing, bending of 
crystals, and the deformation under axial load of both single 
crystals and polycrystalline materials. 

Overall, this work surveys some of the mechanical 
properties of simple ionic crystals at a level suitable for 
someone starting research in this field. It does this clearly, 
providing extensive reference to recent literature. Anyone 
requiring an introduction to this field will find it a useful 
book. 
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Low-temperature X-ray diffraction: apparatus and 
techniques. By R. RUDMAN. Pp. xvi + 344, Figs. 71, 
Tables 9. New York: Plenum, 1976. Price US 
$42.00. 

A review of this book, by M. R. Truter, has been published 
in the November 1977 issue of Acta Crystallographiea, 
Section B, pages 3623-3624. 

Electron microscopy in the study of materials. By 
P. J. GRUNDY & G. A. JONES. Pp. 175. London: 
Edward Arnold, 1976. Price (cloth) £8.00, (paper) 
£3.75. 

A review of this book, by M. Rozsival, has been published 
in the December 1977 issue of Journal of Applied 
Crystallography, pages 509-510. 

Books Received 
The following books have been received by the Editor. Brief and generally uncritical notices are given of works of marginal 

crystallographic interest; occasionally a book o f fundamental interest is included under this heading because of difficulty 
in finding a suitable reviewer without great delay. 

Physics of semiconductors. Edited by F. G. FUML 
Pp. xxiii + 1328. Amsterdam: North Holland, 1976. 
Price $95.00, Dfl 250.00. 

This book contains the full proceedings of the 13th Inter- 
national Conference of this title, held in Rome, in August 
1976: about 300 papers, covering all aspects. 

Crystal field effects in metals and alloys: Proceedings 
of the international conference held in Ziirich, Sept. 
1976. Edited by A. FURRER. Pp. xiv + 365. Plenum 
Press, 1977. Price US $37.50. 

This book contains about sixty papers on theoretical and 
experimental aspects of the physics of crystal field effects, 
particularly for rare earth alloys and intermetallie 
compounds. 


