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of the textures using optical polarizing microscopy, (2) a 
study of the possible miscibility of the new material with 
a reference material: if miscibility prevails, the two materials 
are of the same type, (3) DTA and DSC measurements. 
X-ray diffraction patterns and the investigation of molecular 
properties by NMR or quasi-elastic neutron scattering are 
of course more involved methods, which should bring the 
final touch to this kind of study, but there are good (and 
fundamental) reasons why the simpler methods could be 
sufficient and even possibly more rewarding. Each chapter 
contains an account of the structure of typical representative 
materials of the corresponding modification, often attended 
by an historical recall of the difficulties the scientists met 
in reaching an agreement on the modification, sometimes 
completed by a short review of the theoretical background. 
Then identification and classification methods are 
described, in the following order: microscopic textures, 
miscibility studies, X-ray diffraction, DSC and DTA. 

This book comes at a very statable time; there is still 
very little activity in the study of the physical properties of 
all the new modifications discovered in the last 10 years: 
the physicists have been struck with admiration by this 
abundance of fiches and have not yet reacted appropriately. 
Therefore this book will be read with profit not only by 
newcomers in the field, but also by more enlightened scien- 
tists. I hope it is successful. I would like however, especially 
for newcomers, to stress a few essential ideas whose import- 
ance in my opinion is underrated by the authors: for 
example, I think it must be said that the characterization 
of modifications by the use of textures is not a method 
which rests on a purely descriptive approach, but possesses 
a very elaborate scientific background: the physics of 
defects. Defects which are present in a given texture relate 
to the history of the sample (thermal history, annealings, 
recovery processes, if phase transitions are quickly or slowly 
passed across,. . .) .  Metallurgists have a lot to teach us in 
this area. Defects depend also on the symmetry group of 
the modification, in a very fundamental way. The authors 
seem to ignore the fact that the molecular structure of the 
three essential liquid-crystalline modifications (nematic, 
cholesteric, smectic) were discovered by Georges Friedel 
(see his remarkable 1922 paper in Annales de Physique) by 
the sole inspection of defects in the polarizing microscope, 
long before X-ray diffraction patterns proved he was fight. 
The epistemological value of this success cannot be under- 
estimated. In that perspective, it is important to know that 
focal conic domains are genuine defects in smectic phases 
only if the layers are able to glide one upon the other 
without change of free energy: as far as I know, this is true 
only for SmA, SmC and hexatic SmB phase (I value this 
notation, SmX, over the notation used by the authors, Sx 
where a capital letter is inconveniently used as subscript). 
In the SmA and SmC cases, the focal conics are able to 
reach huge sizes (millions of layers involved), although the 
theory predicts an algebraic decay of the layer-layer corre- 
lation, a result that the authors emphasize perhaps too 
strongly in view of this undeniable experimental fact. In 
all cases where the layers do not glide easily, focal domains 
must be paramorphotic. Intermediary cases must be inter- 
esting to study. In any respect, such considerations should 
be known by the polafizing-microscope practitioner, as well 
as others (amongst very many: it should be noted that the 
fan texture of SmA phases is closely similar to the usual 
texture of hexagonal discotic phases), for the sake of 

efficiency. From the point of view of the scientific content 
of observations, the older book of Demus and Richter, 
written before many new smectic phases had blossomed, 
and also illustrated with many photographic plates, remains 
irreplaceable, thanks to its introduction on defects. 
Similarly, since the authors deal so much with miscibility 
criteria, it would have been valuable for the book to contain 
a few phase diagrams, which would have recalled to the 
reader in a very easy way that miscibility criteria are not 
universal, and that areas of perfect miscibility are separated 
by biphasic spindles or miscibility gaps. On the whole, this 
work remains, however, an excellent introduction to a very 
promising field, and should stimulate studies in molecular 
and submacroscopic properties of smectic modifications. 
Phase transition temperature data are often lacking in the 
text as well as the temperatures at which the pictures have 
been taken. It would be useful if such data could appear 
in a second edition. 
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This volume is the third of a new series recording the 
proceedings of the annual conferences taking place in the 
USA on rare-earth research. Like its predecessors this is a 
voluminous book, reproducing the text of some 120 research 
papers given at the 1981 meeting. The previous volume, 
relating to the 1980 meeting, was reviewed by Caro [Acta 
Cryst. (1982), B38, 1685]. 

The spectrum of varied phenomena in which rare-earth 
elements and their compounds are involved, in physics and 
chemistry, is impressive. We find spectroscopic and mag- 
netic studies, of course, but also research results in bio- 
inorganic chemistry, electrochemistry, phase equilibria and 
transitions, organometallic chemistry and coordination 
chemistry, and many other varieties of work represented 
here. In these widely ranging reports, the structures of 
crystals as such are merely an occasional minor component 
but throughout there is recurring recourse to structural 
investigations of many kinds, in which X-ray and neutron 
diffraction (usually in polycrystalline mode) frequently 
figure. 

This is emphatically not a textbook on the rare earths. 
It is simply yet another volume of conference proceedings, 
useful to those working specifically in this field. 
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