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examples of crystal structures are then  worked through 
as problems in X-ray analysis, ranging from the simple 
to the  quite complex, and including some impor tan t  
polymer and defect structures in which the  author  has 
himself made  dist inguished contributions.  Then in a 
chapter  on direct and semi-direct methods  an account  is 
given of Fourier  and isomorphous replacement  methods,  
including the error and difference syntheses, and  methods  
of calculation. I~esolving power and  de terminat ion  of 
absolute configuration are also dealt  with, and  a very 
effective summary  of the in terpreta t ion of Pat terson 
maps is given. The use of molecular transforms is next  
described, with an interest ing account of their  use in 
aromatic ring systems, in polymer helices, and in haemo- 
globin. In  a final chapter  on crystal size and texture,  
consideration is given to the different causes of line 
broadening in X-ray diffraction, to small-angle scattering, 
and  to diffraction effects shown by non-crystall ine 
materials.  

In  this par t  of the  book also is shown a wise and  
thoughtful  approach, combined wi th  much  practical 
experience. Some of the methods  described (for example 
of computat ion)  are perhaps a little old-fashioned in 
these days of computer  programmes,  but  only good can 
come to any  s tudent  by  a careful s tudy of these earlier 
methods.  Indeed  they  might  be usefully regarded as 
essential t ra ining for the later developments .  

The only error of fact tha t  the reviewer could discover 
is the s ta tement  on page 403 tha t  the  Rochelle-salt 
s tructure is monoclinic. I t  is, of course, or thorhombic 
in the form used for the work described. Everywhere  else 
the  book is a model  of lucid and  accurate s ta tement .  
I t  should be ideal for all chemists who are interested in 
crystallography or who have to concern themselves wi th  
the identif ication of materials.  All s tudents  of X-ray 
crystallography would find it an excellent introduct ion 
to the subject. I t  is a most  readable book, not  too tedious 
and yet  quite thorough in every topic with which it 
deals. I t  can be very strongly recommended.  

C. A. BEEVERS Department of Chemistry 
University of Edinburgh 
West Mains  Road 
Edinburgh 9 
Scotland 
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The present  volume of ~Reports on Progress in Physics ~ 
contains a number  of articles of special interest  to the  
crystallographer and solid-state physicist. H. Fr6hlich 
gives a brief, excellently wr i t ten  account of the  'Theory 
of the  Superconductive State' .  An unusual, but  very 
interest ing feature is the section on 'The Psychology of 
Superconductivi ty ' .  In  an article on 'Magnetic Domains '  
D. J.  Craik and R. S. Tebble review the recent progress 
in the  s tudy of ferromagnetic domains in metals,  alloys 
and ferrites. Emphasis  is laid on experimental  techniques 
and results of domain observations. The observations 
should be seen against the background of the theory of 
mieromagnet ism.  This theory  is not  developed, but  
enough theoretical  background is given for a discussion 

of the  experimental  results. The longest contr ibut ion to 
the  volume is tha t  of W. P. Wolf on 'Ferr imagnet ism' .  
I t  forms a full accomlt of the subject, s tar t ing from 
discussions of crystal structures and preparat ion of 
compounds,  and  providing a bibliography of about  450 
references. The emphasis is on physical properties and 
their  present  unders tanding in terms of the  theory.  
Technical applications are only occasionally ment ioned.  
Finally we should like to ment ion  D.ter  Haar 's  article 
on 'Theory and Application of the  Densi ty  Matrix' ,  
which is also mainly  concerned with solid-state problems. 
I t  surveys a large number  of applications of the  density- 
matr ix  technique to t ransport  problems, relaxat ion 
phenomena,  equil ibrium statistical mechanics, and other  
fields, and gives an extensive list of references. Presum- 
ably it is too concisely wri t ten in order to allow the  non- 
specialist to gain familiari ty with this now widely used 
theoret ical  technique.  
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X - r a y  Analysis  of O r g a n i c  S t r u c t u r e s .  B y  
S. C. NYBURO. Pp.  xii + 434. N e w  Y o r k  and  L o n d o n :  
Academic  Press Inc.  Price $13.00. 93s. 

This volume is in two parts. The first outlines the nature  
of X-rays and the  s ~ n m e t r y  properties of crystals, and 
then  goes on to discuss the in tensi ty  of X-ray reflexion, 
Fourier  methods,  etc., and finally the  accuracy of X-ray 
results. In  short  it is a minia ture  text-book on the  subject 
of X-ray analysis. I t  differs from many  such texts  in 
tha t  its mathemat ics  is extremely brief, being l imited to 
a few formulae, and in the place of mathemat ica l  deriva- 
t ion it uses descriptive methods  with the aid of m a n y  
diagrams. In  some places the book goes into considerable 
detail, for example ar i thmet ic  calculations are given of 
sample structure factors and of Fourier  projections. 
Incidental ly,  here the  author  inadverdent ly  illustrates a 
common form of mistake in t ha t  he has incorrectly 
transferred figures from Table 5-1 to the  Table on p. 108. 
His use of the symbol +F(hkO) on these pages is also 
ra ther  curious. The final sign should surely be inserted 
when numerical  values are given to the  2"s, and mean t ime  
there is ei ther  a posit ive or a negat ive sign needed,  bu t  
no t  both.  There are, naturally,  many  subjects omi t ted  
from this par t  of the book, e.g. least-squares methods ,  
and the author  admits  in his preface tha t  other 'cherished 
concepts '  are absent.  However,  the brief account  fulfils 
its a im qui~e well and should assis~ m a n y  readers ~o 
unders tand  and use X-ray methods.  The style is good, 
and m a n y  subjects are discussed in an interest ing fashion. 
The determinat ion of absolute configuration, for example,  
is given an excellent non-mathemat ica l  account, and the  
'photo-sommateur '  of von Eller is well described and 
illustrated. 

The second and larger par t  of the book is a review of 
the  structures of organic compounds,  based almost  
entirely on X-ray work. Using a chemical sys tem of 
classification, the accotmt starts with  the structures of 
the  normal  paraffins, and then  goes on to deal wi th  
compounds containing the  different functional groups. 
Then aromatic and alicyclic compounds,  heterocyclic, 
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organo-metallic and molecular compounds are considered. 
After tha t  come chapters on structures with large 
molecules, first the  globular proteins, then the fibrous 
macromolecules of hydrocarbon polymers, polyesters, 
polysaccharides, and proteins. The author  concludes by 
expressing the  belief tha t  impor tan t  detailed results on 
biochemical molecules are about  to be obtained.  

This second par t  of the book also seems to be very 
well done. In  a few places the  account  is merely a list of 
references, but  in the  main the author  has made a real 
a t t e m p t  to consider the reasons behind the results. He 
has some general considerations of bond lengths and on 
hydrogen bonding in crystals, and he also gives an account  
of the cylindrical Pa t te rson  function used in the inter- 
pre ta t ion  of fibre diagrams. The account  of the work on 
fibrous proteins is part icularly good, and brings out well 
the  dependence of this work on results obtained wi th  
simpler molecules. In  fact all the work described in the 
chapters on large molecules is heavily dependent  on the  
direct and more certain results on structures with small 
molecules, and this relationship brings out well the  
value of the comprehensive survey such as this volume 
a t tempts .  The chemical formulae and diagrams are 
numerous and clear, and for the most  par t  are well 
chosen. I4owever, Fig. 8.4, of the myoglobin molecule, 
seems a very non-crystallographic and unhelpful  one, 
which is no doubt  fated to be copied in m a n y  text-books 
unt i l  something bet ter  is at tained.  

C. A. BEEVERS 
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A d v a n c e s  in X - r a y  A n a l y s i s .  V o l u m e  4. E d i t e d  
by  W. M. MUELLER. Pp.  viii + 568. New York  : Ple- 
n u m  Press Inc. ,  1961. Price $15.00.  

Volumes 1-3 were reviewed in Acta Cryst., 14, 442. 
Volume 4 follows the same pat tern,  containing 38 of 
the 41 papers presented at the Ninth  Annual  Conference 
on Applications of X-ray Analysis, held in Denver  from 
10 to 12 August  1960. A very wide field is covered, 
from the use of optical transforms (A. Hargreaves) to a 
grinder for producing analytical  samples (A. H. Pitchford), 
and  taking in a good deal of fluorescence analysis on the 
way. An innovat ion is a report  a t  the  end of each paper 
of the discussion of it at  the  conference. The report  is 
very colloquial and presumably verbatim. 

In  the  earlier review the  absence of indexes was 
criticized. In  volume 4 there is an author  index (4½ pages, 
double column) and a subject index (7 pages, single 
column). The author  index does not  contain the authors 
contr ibut ing the papers, but  only the name of the  
authors they  quote, and these in a rather  curious manner.  
An example, which combines the  two commonest  
peculiarities, is the en t ry  Du Mend, Jesse W.M. ,  256. 
Page 256 is entirely occupied by a figure, but  on the 
facing page, 257, line 12 contains a superscript reference 6. 
On turning to the end of the paper (p. 279) one finds 
tha t  reference 6 is to a paper by Henke  and Du Mend. 
I t  would have been less work for the  indexer and the 
reader if the  index en t ry  had  been p. 279. One is glad 
to have the subject index, but  it is ra ther  sketchy. 

Al though many  of the  papers deal wi th  X-ray fluorescence 
analysis, this topic does not  appear under  X-rays, 
fluorescence, or analysis. The only ent ry  under  X-rays 
is 'X-ray versus gamma rays for void de te rmina t ion  in 
liquids'.  

A. J.  C. WrLso~ 
University College 
Cardiff 
Great Britain 

An I n t r o d u c t i o n  to A p p l i e d  A n i s o t r o p i c  E l a s -  
t icity.  B y  R. F. S. H w ~ o ~ .  Pp.  viii + 136. Ox- 
ford:  The  Clarendon Press, 1961. Price 35s. 

Unt i l  about  th i r ty  years ago the elegant mathemat ica l  
structure of the theory  of elastic phenomena  in anisotropic 
media  remained largely unused.  The first practical 
development  sprang out of studies of piezoelectricity and 
this in its turn  gave rise to new and more convenient  
exper imental  techniques for measuring the  elastic con- 
stants.  The last fifteen years have witnessed the emerg- 
ence of a considerable body of l i terature devoted  solely 
to elastic phenomena,  and concerned less wi th  single 
crystals and more wi th  materials  like wood, plywood, 
laminated  plastics and  stiffened plates. 

This book is accordingly addressed to physicists and  
engineers faced wi th  practical problems, and seeks to 
present  a digest of the directions in which the  theory  
has been applied. To do this effectively wi th in  so slim a 
monograph the  au thor  has had  to compress all the  
fundamenta ls  into an initial  chapter  of sixteen pages, 
but  he has provided plenty  of references to fuller texts  
(most of which have appeared in the  last ten  years), 
and  he provides a valuable comparison of the nota t ions  
used by other authors. The second chapter,  dealing wi th  
the effects of symmet ry  on the elastic constants,  succeeds 
(in ten  pages) in present ing a comprehensive summary  
of the present  position. The scope of these two chapters 
has been deliberately restricted, but  the  limits are clearly 
s ta ted in the  Preface, and  where open issues exist  
(such as the  number  of independent  elastic constants) 
the present  state of the problem is briefly and  fairly 
set out. 

The thi rd  chapter,  dealing with the methods  used for 
measuring the elastic constants  of single crystals, sheet  
materials  and polycrystall ine aggregates, provides p lenty  
of practical detail and an assor tment  of results culled 
from all the  above materials.  After master ing the mater ia l  
compressed in the first two chapters and  doing all his 
homework  the practical man  will certainly appreciate 
the  less hurried a tmosphere  of this chapter  and the  help 
it gives him in acquiring a feel for the  orders of magni tude  
involved. 

The remaining chapters deal with the  analysis of the  
more impor tan t  stress and strain systems tha t  can be 
set up;  with wave propagat ion;  and finally wi th  problems 
arising wi th  anisotropie plates; the  emphasis being 
dis t r ibuted about  equally between single-crystal media  
and  synthet ic  media.  These chapters offer a little more 
than  an introduct ion,  for each is a concise and considered 
summary  of the techniques or analyses a t t empted  so far, 
and  indicates the  sorts of problem now in hand.  

The author  has endeavoured not  only to collect up 
a very scat tered li terature,  but  to give due recognit ion 
to the impor tan t  Russian contr ibut ions of the  past  


