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physics (86 pp.) and 5. Structure analysis of crystals (55 pp.). 
The popularity of 'Kleber'  is demonstrated by its many 
editions; probably because it contains a rather comprehen- 
sive account of classical crystallography together with many 
practical applications. The excellent printing and the very 
reasonable price have to be mentioned in particular. 

GERHARD BAYER 
Institut f~r Kristallographie und Petrographie 
ETH Ziirich 
ETH-Zentrum 
CH-8092 Ziirich 
Switzerland 

electromagnetic wave theory, Bragg reflection and elemen- 
tary trigonometrcical formulae. There is also a useful bib- 
liography. 

The book is reasonably well written but is considerably 
overpriced. It may be of use in undergraduate physics 
courses but cannot be recommended for potential crystal- 
lographers. 
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Fourier optics: an introduction. By E. G. STEWARD. 
Pp. 185. Chiches te r :  Ellis H o r w o o d  Ltd ( John  Wiley  
& Sons),  1983. Price £15.00 (hard  cover)  £7.95,  US 
$13.75 (paper) .  

This book bears an obvious similarity to the well-known 
text by Lipson & Taylor. The author suggests that the text 
is suitable for students at all undergraduate levels and for 
'lecturers'. In fact, it attempts to present modern optical 
techniques for image processing in a reasonably elementary 
way. 

Numerous references to historical papers abound and, 
in many cases, the nature of the theories or experiments to 
which they refer are discussed. All of this is to the good 
and, in general, is well done. What is less satisfactory is 
the very variable level of presentation. Quite sophisticated 
mathematical results such as the Wiener-Khinchin theorem 
are derived in a non-rigorous manner, whereas such stan- 
dard optical techniques as the Fresnel integrals and the 
associated Cornu spiral are totally omitted. 

The first section discusses coherence, image formation 
and interference. The material is conventional and vector 
methods are used where possible. A good feature of this 
chapter is the very detailed discussion of the experimental 
conditions needed to obtain good image contrast in inter- 
ferometric experiments. 

Chapter two considers Fraunhofer diffraction; slits, cir- 
cular apertures, gratings and crystal diffraction are all 
examined. This leads naturally to a discussion of Fourier 
series and periodic structures in the third chapter. 

The fourth chapter describes Fourier transforms, con- 
volution and correlation, probably the most important cor- 
nerstones of modern optical instrumentation. The treatment 
is heuristic and elementary, often to the extent of inac- 
curacy. The introduction of the Dirac delta function on 
p. 68 is particularly objectionable. 

The most interesting chapters are five on Optical image 
processing and six on lnterferometry and radiation sources. 
As might be expected, holographic techniques receive 
detailed analysis as do fairly recent developments in micro- 
scopic image contrast enhancement. Here again the treat- 
ment is sloppy in places, for example on p. 93 where 
numerical aperture is misrepresented. The discussions of 
the Michelson stellar interferometer and of recent long base 
interferometric techniques are timely and will interest 
students. 

There are five Appendices which describe elementary 
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Yield, flow and fracture of polycrystals. Edi t ed  by 
T. N. BAKER. Pp. x i i i + 3 6 1 .  Barking,  E ng l and :  
A p p l i e d  Science Publ ishers ,  1983. Price £42.00.  

This book is an edited collection of 15 papers given at a 
meeting (September 1982) to honour the achievement of 
Professor H. J. Petch. The authors are mostly British, with 
a few from the USA, Canada and Denmark. The book 
consists of three parts: Part I deals with yield and flow, 
Part II with fracture, and Part III with the application of 
Hall-Petch and Cottrell-Petch relations to the mechanical 
properties of engineering materials. The papers are con- 
cerned almost exclusively with metals and alloys, 
particularly with steels. 

The first paper in Part I is an instructive introduction to 
the Hall-Petch relation, and discusses the dislocation pile- 
up theory as the basis of the relation. It is explained how 
the relation, originally developed to explain the yield-point 
behaviour of a-iron polycrystals in terms of grain size, is 
applicable to the yield and flow of a variety of metals and 
alloys, including those with f.c.c, and h.c.p, structures. The 
second paper deals with experimental results on the plastic 
deformation of polycrystalline aluminium. The third and 
fourth papers discuss the plasticity of phase mixtures and 
porous materials, respectively, from essentially macro- 
scopic standpoints. 

In Part II, cleavage fracture and toughness of structural 
steels in relation to the Cottrell-Petch equation are dis- 
cussed first. The plastic work of fracture is discussed in 
detail. Macroscopic fracture toughness values are shown 
to be related to the micromechanisms of cleavage fracture 
in the crack-tip region. The second paper describes the 
crack branching in the fracture of alumina. Conditions for 
crack branching are proposed. In the third paper, Cottrell 
discusses a problem involved in the brittle fracture from 
pile-ups in polycrystalline iron, i.e. the effective surface 
energy. The last paper in this part deals with the stability 
of fracture from a macroscopic standpoint. 

Seven papers are given in Part III. In the first, the effect 
of grain size on the mechanical properties of ferrous 
materials is described. The authors give some comments 
on the Petch-type relation; these comments are important 
for the further clarification of the physical basis of the 
Petch-type relation and the extension of its application to 
engineering materials. The latter half of this paper describes 
the experimental formula of mechanical properties in terms 
of grain size and solute concentrations. Other papers in 
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Part III deal mostly with the experimental determination 
of the Petch relation for various metals and alloys. 

The grain size is undoubtedly one of the most important 
parameters determining the mechanical properties of poly- 
crystalline materials. There is a trend, however, toward 
considering not only the grain size but also the nature and 
structure of the grain boundaries as an important factor in 
the discussion of the properties of polycrystals. This book 
is certainly a milestone in the emphasis of the important 
role played by the Petch relation. The first paper in each 
part is especially instructive and gives insight into the 
problems involved in polycrystalline materials. It is hoped 
that new developments in the theory of the mechanical 
properties of polycrystals will be stimulated by this book. 
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The structure of non-crystalline materials, 1982. Edited 
by P. H. GASKELL, J. M. PARKER and E. A. DAVIS. 
Pp. x i i i+609.  London:  Taylor  & Francis, 1983. 
Price £28.00, US $62.00. 

This substantial and well-produced volume deals with the 
short-range structure found in vitreous materials or glasses. 
It consists of the proceedings of the 2nd International 
conference on this subject, held in Cambridge, England, in 
July 1982. Sponsored by the Society of Glass Technology, 
this book contains about 50 papers, by about 75 authors. 
The first 15 of these approximately 10-page articles describe 
the various means of determination of local order: EXAFS 
especially, but also XPS, Mibssbauer spectroscopy, X-ray 
and neutron diffraction, computer simulation, and other 
methods. Most of the remaining articles deal with particular 
varieties of material: chalcogenides, oxides, and metals, 
while a number of papers refer more specifically to the 
physics of phonons, and of defects in glassy materials. 

One rather charming historical point, of interest to crys- 
tallographers, was noted in the preface, viz that this second 
international conference on non-crystalline materials took 
place almost precisely (to the month) on the 50th anniver- 
sary of W. H. Zachariasen's classic paper on the atomic 
arrangement in glass. That paper (in J. Am. Chem. Soc. in 
1932) opened with the disarming remark, 'It must be frankly 
admitted that we know practically nothing about the atomic 
arrangement in glasses'. In fact, Zachariasen's paper 
marked the beginning of the modern era in this field. Now, 
50 years later, it is remarkable, instead, how much is known, 
and what an array of sophisticated technologies is available 
for the perfecting of that knowledge. 

Nevertheless, it would appear that progress has reached 
a plateau. In their preface, the editors also make the point 
that, over the past half-decade, since their first international 
conference on non-crystalline materials, no radically new 
techniques have emerged, but existing methods are being 
refined, and are now close to their ultimate limits. 
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Surface studies with lasers. Edited by F. R. 
AUSSENEGG, A. LEITNER and M. E. LIPPITSCH. Pp. 
ix+241 .  Berlin: Springer, 1983. Price DM 62.00, 
US $26.00. 

This book is the Proceedings of an international conference 
held in Austria in March 1983. It represents an interesting 
and wide combination of many fields. After a fairly general 
introductory section on Surface Spectroscopy, there are three 
sections dealing with Surface-enhanced effects (principally 
Raman scattering), Laser surface spectroscopy and Laser- 
induced surface processes. 

The current state-of-the-art in surface-enhanced elec- 
tromagnetic effects is well represented in this volume, as 
indeed are some aspects of spectroscopy. However, this is 
very much a compilation of contributions to these fields 
and there is strong evidence that authors were encouraged 
to be brief with their presentation and consequently the 
reader is forced to consult the references cited in the papers 
for any deep understanding. 

It is probably safe to predict that the study of laser- 
induced surface processes will expand significantly in the 
next few years. The section in this book deals with several 
aspects applied to semiconductor physics and technology, 
catalysis, electrolyte-electrode interfaces and metals. Gen- 
erally, the book serves as a good introduction to the field 
for surface scientists or laser physicists. However, as most 
ofthe material here has already appeared in print in journals 
one is forced to question the raison d'etre for this volume. 
The inclusion of a few more critical reviews may have 
helped, but nevertheless for anyone interested in the combi- 
nation of lasers/surfaces this book is quite good value for 
money, but is likely to have a very short useful life! 
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