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Book Reviews 
Works intended for notice in this column should be sent direct to the Editor (A. J .  C. Wilson, Department of Physics, Uni- 

versity College, Cathays Park, Cardiff, Great Britain). As  far as practicable books will be reviewed in a country different 
from that of publication. 

Advances  i n  X - r a y  a n a l y s i s .  Vo lume  6. E d i t e d  
by  WILLIAM M. MUELLER and  MARIE FAY. Pp.  xii 
+ 480. :New York  : P l e n u m  Press, 1963. Price $17-50. 

Previous volumes in this series have already been reviewed 
in Acts Crystallographica, the  last in vol 16, p. 156. The 
present  volume contains all forty-four papers given at  
the  E leven th  Annual  Conference sponsored by the  LTni- 
versi ty of Denver  in August  1962. As in other  recent  
Denver  conferences, there were several invi ted contribu- 
tors from outside the  U.S.A. 

The t endency  already noted  towards a higher propor- 
t ion of more fundamenta l  papers is mainta ined.  I t  would 
be unfair  to t ry  to pick out papers of special merit ,  bu t  
the  reviewer found part icular  interest  in contributions 
on indexing of powder pa t terns  (de Wolff & Berndt) ,  the  
structure of intermetal l ic  phases (Laves), effect of various 
methods  of cold working on the diffraction pa t te rn  of a 
copper alloy (Welch & Otte), and on precision measure- 
ments  of lattice parameters  by diffractometry (Vassamillet 
& King). The emphasis on X-ray fluorescence analysis is 
mainta ined.  

The book is well reproduced by photol i thography,  and 
the  indexes vast ly  improved.  I t  can be recommended  
bo th  to those familiar with previous volumes and to those 
who wish to make  a first acquaintance with the  series. 

A. J.  C. WILSON 
University College 
Cardiff 
Wales 

Mathematica l  t h e o r y  o f  X - r a y  p o w d e r  d i f -  
f r a c t o m e t r y .  B y  A. J .  C. WILSON. Pp.  i x + 1 2 8 ,  
wi th  28 i l lustrat ions.  E i n d h o v e n :  Phi l ips  Technical  
Library,  1963. Pr ice  D.Kr .  29 , - ;  30s. 

The accurate measurement  of powder diffraction pat terns  
can, in most  circumstances, best be done with a diffracto- 
meter .  For  such work it is not  only necessary to have a 
precisely made  and accurately calibrated ins t rument  but  
there must  also be a proper unders tanding  of the aberra- 
tions. These are part icularly impor tan t  in the  determina-  
t ion of the cell dimensions of perfect crystals and three- 
quarters of the  book is devoted  to this problem. 

Professor Wilson, his students,  and his colleagues of 
the  Philips laboratories have for m a n y  years been engaged 
in systematical ly invest igat ing the  geometrical aberra- 
tions, i.e. the effects of having a finite source, specimen 
and receiving slit: and the physical aberrations, i.e. the  

spectral distr ibution,  specimen t ransparency and the 
Lorentz-polarlzation term. To a good approximat ion the  
measured in tensi ty  profile of a diffraction line is a 
convolut ion of the scat ter ing funct ion of the  crystal and 
all the  aberrat ion functions. The moments  of the  intensi ty  
profile are then  equal to the sum of the  moments  of 
these functions which individual ly are easy to calculate. 
This result leads natural ly  to the use of the centroid to 
define the position of a diffraction line and the variance 
to define its width.  The derivations of these quanti t ies 
have appeared in a number  of papers and all the impor- 
t an t  ones have now been discussed. Professor Wilson has, 
in this book, taken  the  oppor tuni ty  to present  the whole 
theory  in a unified and very lucid way. I t  includes much 
material  not  previously published, particularly the effects 
of ins t rumental  misalignments.  Apart  from the centroid 
the  position of the  diffraction line can be simply defined 
by  its mode. This quan t i ty  is more difficult to calculate 
but  it has certain advantages ;  it is easier to measure and 
less dependent  on the aberrations. There is some discussion 
of this in one chapter  where it is shown tha t  for small 
geometrical aberrations the shifts in centroid and peak 
positions are identical. The relevance of all the  calcula- 
t ions to the measurement  of lattice parameters  is then  
described in some detail. 

The remaining quarter  of the book outlines the basic 
theory  of the in terpreta t ion of diffraction line profiles 
from distorted or otherwise imperfect  crystals. Wi th  
recent  advances in electron microscopy this technique 
has ceased to be the  best way of examining imperfections 
but  in some circumstances it is still useful. Professor 
Wilson was prominent  in the  rigorous development  of 
the subject  and this concise account  is most  interesting. 

The book is clearly pr in ted  and reasonably priced. I t  
should be read by everyone interested in using diffracto- 
meters  properly. 

B. GALE 
Metallurgy Division 
National Physical Laboratory 
Teddington 
Middlesex 
England 

Reports  on Progress  i n  P h y s i c s .  V o l u m e  X X V I  
( 1 9 6 3 ) .  Execu t i ve  Ed i to r  A. C. STICKLAND. Lon-  
don :  I n s t i t u t e  of Physics  and  the  Phys ica l  Society.  

The present  volume contains a number  of articles of 
direct interest  to crystallographers or solid-state physi- 
cists. 1~. 1%. Birss gives a detailed t r ea tmen t  of t ime 
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reversal  in crys ta l lography and  its relat ion to the so 
called magnet ic  groups. The symmetr ies  of p roper ty  
tensors up to rank  four are fully and explici t ly discussed. 
The reviewer was par t icular ly  a t t r ac ted  by  the applica- 
t ion of the general theory  to such phenomena as piezo- 
magnet ism,  pyromagne t i sm and the magnetoelectr ic 
effects. The exper imental  evidence for these phenomena,  
which are 'forbidden: wi th in  the framework of the 
classical (i.e. non-magnetic)  point  groups, is reviewed. 

The article b y  W. Cochran on lat t ice vibrat ions em- 
phasizes theoret ical  and exper imental  studies on specific 
classes of crystals,  e.g. covalent crystals,  ionic crystals,  
molecular crystals,  and metals.  The l imitat ions of the 
classical Born  theory  and recent developments  (shell 
model  for ionic crystals,  non-adiabat ic  effects in metals) 
are discussed in some detail  against  the background of 
the  exper imental  evidence from X- ray  and neut ron  
scattering.  

E.  Menzel contr ibutes a short  article on the prepara t ion 
and  the s tudy  of near ly  perfect metal  surfaces. I ts  main  
emphasis is on experimental  techniques.  

A detailed article b y  A. C. T. Nor th  is devoted to the 
X- r ay  crys ta l lography of large molecules of biological 
importance.  A survey of the methods t h a t  have been 
developed in order to solve the phase problem for large 
molecules and  complex s tructures  is followed b y  a de- 
script ion of the  most  impor t an t  examples of s t ructure  
determinat ions  in biological materials ,  including nucleic 
acids, fibrous and  globular proteins and some of the 
viruses. The article is wr i t ten  in a s tyle t h a t  will also 
a t t r ac t  non-specialists.  

F ina l ly  we ment ion  three contr ibut ions of interest  to 
solid-state physicists,  namely  those on the generat ion of 
high magnet ic  fields (D. B. Montgomery),  on the theory  
of irreversible processes (G. V. Chester) and  on the 
electronic properties of liquid metals  (N. E. Cusack). The 
last  ment ioned article is par t icular ly  recommended as a 
presenta t ion of this rapid ly  developing field t ha t  is well 
balanced between experiment  and theory.  

A. SEEGER 
Max-Planclc-Institut filr Metallforschung 
7 Stuttgart-N 
Azenbergstrasse 12 
Germany 

C l a y s  a n d  c l a y  m i n e r a l s .  Proceedings  of the  
E l e v e n t h  N a t i o n a l  Conference on Clays a n d  Clay 
Minerals.  E d i t e d  by W. F. BRADLEY. ~)p. iXT 368. 

:New York :  P e r g a m o n  Press,  1963. Pr ice £ 5.5.0. 

The eleventh annua l  conference on Clays and Clay Mine- 
rals was held in Ottawa,  Ontario,  on 13-17 August  196_o, 
and this  book contains the published proceedings. The 
main  par t  of the conference was devoted to a symposium 
on Clay Mineral Transformat ions  a t  which eighteen papers 
were presented;  s ixteen of these are published here in 
full and  abs t rac ts  are given of the two others. Almost  
all the  papers are concerned wi th  the mineralogical  
aspects of weathering.  The widespread use of X- ray  pow- 

der diffraction for identif icat ion of fine-grained mater ia ls  
is shown by  its use in eleven of the sixteen full papers  
presented in the symposium. The general session contains  
th i r teen  papers of which four appear  in abs t rac t  only. 
This session covers a wide range of clay-mineralogical  
topics ranging from a summary of recent work on the 
cell dimensions of layer-lattice silicates to a paper on 
clay mineralogy in building research. 

The book, as is usual with this annual publication, is 
well-produced and has a good nine-page index. The editor 
and the publishers are to be congratulated on reducing 
the time-lag between conference and publication from 
nearly two years for the 1960 conference to fifteen months 
for the 1962 conference. The papers presented at these 
conferences are of interest to all working on clays and 
rapid publication greatly enhances the value of the 
published proceedings. 

G. BROWN 
Rothamsted Experimental Station 
Harpenden 
Herts 
England 

S t r u c t u r e  r e p o r t s  f o r  1953 .  V o l u m e  17.  General  
Ed i to r ,  W.  B. P ~ , ~ s o N  and  Sect ion Ed i to r s  W.  B. 
PEARSO~ (Metals), J .  WYART (Inorganic  Compounds)  
and  J .  ~¢~ONTEATH ROBERTSON (Organic Compounds) .  
Pp.  viii + 863. Pub l i shed  for the  I n t e r n a t i o n a l  U n i o n  
of Crys ta l log raphy .  U t r e c h t :  N . V . A .  Oos thoek ' s  
Ui tgevers  Mij, 1963. Pr ice 125 Ne the r l ands  Guilders ;  
$ 35 : £ 12.10s. 

The volume of Structure Reports under  review contains 
the relevant  information of crystallographic work pub- 
lished in 1953. Like its predecessors it  contains detailed 
and factual  information,  concisely presented, of use not  
only to the specialist bu t  also to those in other disciplines. 
Noth ing  t h a t  is par t icular ly  significant appears to have  
emerged in 1953 apar t  from the outs tanding  contr ibut ion 
towards our unders tanding the s t ructure  of deoxyribonuc- 
leic acid, DNA. 

These volumes are now under  the General Edi torship  
of Dr W. B. Pearson who has, as usual, been assisted b y  
teams of able abstractors.  Structures have not  been listed 
according to s t ructure  type,  as was the case in the original 
Structurbericht, bu t  in each section in order of increasing 
complexity.  This change has been inevitable in view of 
the complex types  now being revealed in all fields. 
Na tu ra l ly  this  had led to a certain s implici ty of approach 
in the presenta t ion of s t ructures  and in the manner  of 
thei r  indexing. As more of these volumes appear  and the  
t ime gap is narrowed in bringing out  back numbers  to 
complete the series i t  seems inevitable t h a t  difficulties 
will be experienced in tracing,  for instance,  families of 
s t ructures  through Structure Reports. I t  will accordingly 
be very  difficult to see in this  monumenta l  collection 
any th ing  but  the details t h a t  interest  the seeker. W h a t  
is going to be needed therefore is a more comprehensive 


