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(except for the intrusion of a chapter  on twinning) is 
devoted to chapters  of more specifically mineralogical or 
geological in teres t :  minera l  format ion in nature ,  mineral  
synthesis ,  crys ta l  growth (but wi thout  a n y  reference to 
the impor t an t  recent  work on this  subject),  gem stones, 
colour, luminescence and  fluorescence, the  c o r e  of the 
Ea r th ,  the  occurrence of gold, p la t inum and  iron in the 
E a r t h ' s  crust  (twice as much  space is devoted to this  
topic as to crys ta l  optics), meteorites,  and methods  of 
mineral  identification. 

In  spite of its t i t le  and  the recommendat ions  on the 
wrapper,  the  book gives a dis tor ted picture of the field 
of modern  crysta l lography.  There is no ment ion  a t  all 
of the  s tructures of metals  or molecular compounds,  and  
the  general  reader migh t  well be excused if he formed the 
impression t h a t  crystals  are to be found only in the 
mineral  k ingdom and  t h a t  the i r  s tudy  has  been a lmost  
exclusively confined to German-speaking scientists. 
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The solution of the phase problem is the  ra inbow's  end 
which those interested in the theory  of crysta l -s t ructure  
analysis  have  been pursuing for a long t ime now. The 
s ta t i s t ica l  approach of Vand  & Pep insky  represents an  
impor t an t  step in the r ight  direction. They  sensibly 
refrain from claiming t h a t  t hey  have found a pot  of gold; 
in fact  an  impor t an t  pa r t  of their  book is devoted to 
showing t h a t  all is not  gold t h a t  is publ ished by  the  
American Crystal lographic Association. The present  re- 
search monograph  will be read wi th  interest  and profi t  
by  all concerned wi th  research on crystal  structures.  I t  
is cer tain to s t imulate  fur ther  work:  in fact  the  authors  
suggest enough undeveloped lines of explorat ion to keep 
us all busy  for a long time. 

P a r t  I examines the H a u p t m a n  & Karle  probabi l i ty  
dis t r ibut ion funct ion for interatomic vectors bu t  concludes 
t h a t  the  new representa t ion gives l i t t le more information 
t h a n  a Pa t te r son  function. Pa r t s  I I ,  IV  and  VI  demon- 
strate,  bo th  theoret ical ly  and  by  means of numerical  
examples well i l lustrated wi th  X.R.A.C. maps,  t ha t  the  
H a u p t m a n  & Karle  method  of obtaining signs from the 
in tens i ty  dis t r ibut ion alone, depends, in effect, on equat-  
ing a crystal  s t ructure  to a modif icat ion of its Pa t t e r son  
function, or the square of the lat ter ,  or a section th rough  
it. The l imitat ions of this  procedure are clearly demon- 
s t rated.  

Pa r t s  I I I  and  V I I I  show how the dis t r ibut ion of Uh 
and  of U2h can be found b y  a semi-empirical me thod  
when  the  un i t  cell contains  N equal a toms dis t r ibuted 
a t  random.  The results  presented are most  interest ing 
and  unexpected ;  for example for a given value of Uh 
there is a range of values which U2h cannot  assume, 
quite  apar t  from the well-known restr ict ion imposed b y  

Ha rke r -Kaspe r  inequalities.  The way  in which Fig. 2 
can be obta ined from Fig. 1 is unfor tuna te ly  described 
in ra ther  a cryptic  fashion. 

In  the remaining sections (there are eleven in all) the  
authors  develop the connection between the ' s ta t is t ical  
approach '  and  the Pa t te r son  function,  and  derive for- 
mulae which give the probabi l i ty  t h a t  the  sign of a 
s t ructure  factor is positive, or t h a t  i t  is equal to the 
product  of the signs of two related s t ructure  factors. 
This is done in some detai l  for a number  of commonly  
occurring space groups and  some very  interest ing results 
emerge. Their  relat ion to those obtained by  H a u p t m a n  & 
Kar le  is discussed. A suggestion is made for increasing 
the usefulness of the conventional  P a t t e r s o n - H a r k e r  
section. 

The t ex t  is free from small random errors (apart  from 
a few noted  on an  er ra ta  sheet) and  the general  style is 
clear. The same cannot  be said of m a n y  of the mathe-  
mat ical  derivations,  however. The authors  a lways t rea t  
the  mean  and  the  root-mean-square of a funct ion as if 
t hey  were equivalent .  This  leads them to make  some 
quite incorrect  assumptions.  For  example,  the  following 
objections can be made  to the der ivat ion of P+(U2h) 
on p. 46. (1) The dis t r ibut ion of values of (U2h--NU~+ 1) 
is far from gaussian, since Uh has  itself a gaussian distri- 
bution.  (2) The dis t r ibut ion funct ion 

P = exp [--~(Ush--NU2h+ 1) 2] 

cannot  in a n y  case give the  dis tr ibut ion of values of 
U2h for a f ixed value of U~, as is tac i t ly  assumed. To 
prove this,  i t  is only necessary to pu t  U] ---- 0, when  the 
dis t r ibut ion P predicts a most  probable value for U2h 
of --1, a value which is contradicted bo th  b y  experience 
and  the authors '  Fig. 2. Nevertheless,  the  reviewer con- 
siders tha t ,  b y  a cancellat ion of errors, the  final expres- 
sion for P+(U2h) is correct, as af ter  a severe tussle he was 
able to derive i t  in another  way.  The authors  have not  
been so lucky on p. 71. In  this  case a s imilar ly incorrect 
der ivat ion has led to an  incorrect result,  equat ion (11). 
A revision of m a n y  of the der ivat ions would enhance the 
value of wha t  is a l ready an  excellent piece of work. 
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This book is the  third,  and probably  the  final, volume 
in the  series edited by  Sir Lawrence Bragg and  enti t led 
The Crystalline State. I t  is a wor thy  companion to its two 
excellent predecessors in the series: A General Survey by  
Sir Lawrence Bragg, and  The Optical Principles of the 
.Diffraction of X.rays b y  R.  W. James.  

The authors  assume t h a t  the  X- r ay  diffraction da ta  
have  been collected, corrected and  tabulated,  and  direct 
thei r  a t t en t ion  solely to the problems t h a t  arise in at- 
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