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Moreover, solution of linear equations (3) yields the  
direct-latt ice components  pk (r) of the principal-axis vec- 
tors. These will sometimes be preferred to the compo- 
nents  qk(r). 

Derivat ion of equations (2) and (3) is most  convenient  
in mat r ix  notat ion.  Equat ions  (1) may  be wri t ten  

(B- -~g)q  = 0, g---- [b i .b j ] .  (la) 

Taking the scalar product  of (4) wi th  b# and not ing tha t  
ai. b i ---- 6ij, yields p = ~,q. A similar product  of (4) wi th  
aj shows tha t  g-1 ---- [ai. aj], since q = g - lp .  

Premult ip lying (la) by ~-1 gives 

( g - l B - - g - 1 2 g ) q  ---- ( g - l B - - 2 l ) q  = 0 .  (2a) 

Subst i tut ing q ---- g - l p  into (la) yields 

(B--2g)g-Zp = (Bg- l - -21)p  = 0 .  (3a) 

These are the matr ix  equivalents  of equations (2) and (3). 
Criticism and suggestions from Prof. J .  Waser and  

Prof. V. Sehomaker are gratefully acknowledged. 
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This volume contains five articles, of which two, 'Ferro- 
electrics and antiferroelectrics'  by W. Kanzig (197 pages) 
and 'Techniques of zone mel t ing  and crystal growing' 
by W. G. Pfann (100 pages) are reviewed here. The 
others are 'Theory of mobi l i ty  of electrons in solids' 
by F. J. Blat t  (168 pages), 'The orthogonalized plane- 
wave method '  by T. O. Woodruff  (45 pages), and a 
'Bibliography of atomic wave-functions '  by R. S. Knox 
(9 pages). 

Ferroelectr ici ty is the existence of reversible spon- 
taneous polarization in a dielectric; antiferroelectricity, 
less easy to define macroscopically, has its origin in 
permanent  dipole moments  associated wi th  symmetry-  
equivalent  parts of the structure, whose resultant  momen t  
is zero. The technological importance of ferroelectrics has 
inspired a large amount  of fundamenta l  work, but  the 
results are scattered through the literature, so tha t  it is 
not  easy for anyone who wants  an up-to-date  picture to 
assemble it for himself. Dr K~inzig's monograph therefore 
meets  a real need. I t  is comprehensive,  authori ta t ive,  
and wri t ten  wi th  a sense of order and a t ten t ion  to detail  

which make  it a valuable work of reference. I t  includes 
a long and impor tan t  section on the physical properties 
of single crystals; an account (perhaps too short for 
clarity) of the phenomenological  theories; discussion of 
domain effects; descriptions of crystal structures, as 
known from X-ray and neut ron diffraction, infra-red and 
R a m a n  spectroscopy, and nuclear magnet ic  resonance; 
brief notes on solid solutions; and a summary  of the  
various model theories. New ferroelectrics discovered up 
to 1957 are included. Full references are given (though, 
regrettably,  as footnotes). The article is no mere compila- 
t ion of results and theories. Trouble has been taken  to 
sort t hem into logical order, to express t hem in forms 
which allow comparison, to assess their  reliability and  
interpret  their  significance. This of course enhances 
their  value. Indeed,  not  the least valuable parts of the  
article are some of these interpretat ions (though it is 
sometimes not  clear from the text  just  how much is due 
to Dr K~inzig rather  than  to the original author).  

The article is likely to be of most  value to those who 
already have some knowledge of ferroelectricity and want  
to extend it. I t  cannot  be recommended wi thout  reserve 
as an introduct ion to the  subject, par t ly  because ex- 
planations are kept  short, and part ly  because of limita- 
t ions inherent  in the  conventional  solid-state approach. 
Solid-state physics, generally concerned wi th  very simple 
structures where the atoms are all in special positions, 


