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mea..~rements. As a l ready mentioned,  the t r ea tmen t  of 
this  subject  is excellent and ve ry  detailed. This is the  
subject  in which the au thor  is par t icular ly  interested;  
he is a great  au thor i ty  on i t  and  he and his collaborators 
made m a n y  impor tan t  contr ibut ions in this  field. There 
is also a ve ry  large collection of exper imental  material ,  
no doubt  the largest  available.  

Many  other aspects of dielectrics are also t rea ted  in 
the book, bu t  t hey  do not  receive such detailed a t t en t ion  
as the  questions relat ing to molecular structure.  I t  so 
happens  t h a t  most  of those subjects in which the crystal .  
lographer or the solid-state physicis t  is interested are 
t rea ted  very  briefly. The t r ea tmen t  of ionic crystals  is 
very  sketchy,  bu t  there is a good summary  of the be- 
haviour  of ferroelectrics which m a n y  readers m a y  find 
of interest .  As far as solids are concerned, the most  
interest ing par ts  are those which deal wi th  the order-  
disorder t ransi t ions  above which dipolar molecules can 
change their  directions in the crystal l ine state.  In  this  
respect much exper imental  mater ia l  is presented, an  im- 
po r t an t  pa r t  coming from the author ' s  laboratory.  

I n  addi t ion to the more or less free or ientat ion of 
dipolar  molecules in the disordered solid state,  there  is 
also another  type  of or ientat ional  polarization, much 
smaller t h a n  the former, bu t  i t  persists a t  tempera tures  
below the  order-disorder t ransi t ion.  This is sometimes 
called l ibrat ional  polarizat ion;  in contras t  to the usual 
or ientat ional  polarization, this  type  of polarizat ion is not  
a re laxat ion phenomenon bu t  is connected with  a proper 
f requency of the crystal,  namely  wi th  the frequency of the 
rota t ional  oscillations of the molecules. This polarizat ion 
is not  ment ioned in the book. So far there are hard ly  a n y  
exper imenta l  da ta  available about  it, bu t  there is no 
doubt  t h a t  i t  mus t  exist. I t s  f requency is in a very  
awkward  region experimental ly ,  bu t  its measurement  
would be of considerable interest  because it  would provide 
impor tan t  clues concerning the  intermolecular  forces in 
solids. 

I n  conclusion i t  can be said t h a t  the  book t reats  m a n y  
aspects of dielectric materials .  I t  is wr i t ten  main ly  from 
the point  of view of the chemist,  and in this  respect 
i t  is very  good indeed and undoubted ly  the  most  im- 
po r t an t  book available.  
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methods of in t e rp re ta t ion  of exper imental  da ta ;  the fifth 
is concerned wi th  the comparison of results  wi th  those 
obtained by  other methods ;  and finally there are examples 
of actual  applications.  There is a 40-page bibl iography 
compiled b y  K.  L. Yudowitch.  

To most  X- r ay  crystal lographers the subject  will appear  
ra ther  unusual .  The reason is, of course, t h a t  while X- ray  
crys ta l lography is ma in ly  concerned wi th  complete dif- 
fraction pat terns ,  small-angle scat ter ing is concerned wi th  
one order of diffraction o n l y - - t h e  zero order. This  is 
chosen pa r t ly  because i t  is so s trong and pa r t l y  because 
i t  has the proper ty  t h a t  all the  waves t h a t  produce i t  are 
in the same phase;  t h a t  is, the  pa ths  do not  differ by  whole 
numbers  of wavelengths.  F rom the broadening of the 
zero-order diffraction one can obta in  informat ion  about  
crystal  imperfections t h a t  is no t  easily obtained by  a n y  
other  method.  

The informat ion is, however,  ext rac ted  only wi th  
difficulty. The exper imental  conditions mus t  be precisely 
controlled, and the  results obtained mus t  be accurate ly  
analysed.  There is l i t t le doubt  t h a t  there has been some 
over-optimistic work in the past ,  and the book serves a 
welcome purpose in describing in  great  detai l  the essential 
exper imental  requirements  and  the  steps necessary in 
carrying out  the theoret ical  analysis .  

The chapter  on general theory  is long and  ra ther  
daunt ing ;  i t  seems to cover every conceivable circum- 
stance t h a t  can produce small-angle scat ter ing and gives 
full details of the associated mathemat ics .  The chapter  
on exper imental  methods  is of the  same high qual i ty .  
In  contrast ,  the  final chapter  is somewhat  d isappoint ing;  
a large range of subjects,  from proteins  to metals,  is 
covered, bu t  most  of the conclusions are ra ther  t en ta t ive  
and  make  sadly l i t t le  use of the elaborate theoret ical  
edifice created in the second and fourth  chapters.  Never- 
theless, for the general reader, this  final chapter  will 
p robably  be the most  useful, since i t  describes a var ie ty  
of types  of problem to which small-angle scat ter ing can 
be applied. 

To sum up, the  book mus t  be considered only as 
in t roductory.  I t  lays a ve ry  solid foundation,  bu t  i t  
demonst ra tes  clearly t h a t  considerably more experience 
mus t  be gained before quan t i t a t ive ly  reliable results can 
be obtained from small-angle scattering.  
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The diffraction of X-rays  a t  small angles is a re la t ively 
new subject  which has a l ready a t t r ac ted  a great  deal of 
a t t en t ion  and  has  produced an  imposing list of publica- 
tions. The t ime is cer ta inly ripe for a comprehensive 
review of the subject  and this  purpose is more t han  
adequa te ly  served by  the  present  book. 

There are six chapters.  The first  is a short  in t roduct ion 
of a few pages; the  second is a comprehensive summary  
of fundamenta l  theory ;  the th i rd  provides descriptions 
of exper imental  equipment ;  the fourth  is concerned wi th  

Bibliography of Hardness and Hardness 
Testing. Pp.  fi + 118. L o n d o n :  I n d u s t r i a l  D i a m o n d  
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This is an  ext remely  comprehensive bibl iography of 
books, na t ional  s tandards  and  original articles on all 
aspects of hardness  tes t ing which should be invaluable 
to workers in this  field. The bibl iography includes not  
only work specially devoted to hardness  testing, bu t  also 
work in which hardness tes t ing was used only as one of 
the methods  of invest igat ion.  The period covered is from 
1937 to 1955, the former year  having  been chosen for the 
beginning of the bibl iography as it marks  approximate ly  
the date when microhardness test ing methods  were first 
introduced.  The major i ty  of the entries give only author ,  


