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study the multivariate distribution of the periods of time 
during which a process exceeds a given value, and general
ize the pioneering work of Rice on this problem. In 
addition, the authors include accounts of their empirical 
studies, with detailed descriptions both of results and 
of experimental equipment. 

The fifth and final chapter, with six papers, is concerned 
with the problem of "filtering" out noise from a realization 
consisting of signal plus noise. It should be pointed out 
that the authors' use of the term "filtering" is rather 
more general than its usual interpretation as a linear 
operation on the observed realization. In fact, their 
approach is to construct the posterior distribution of the 
signal, given the observed data. They recall the well
known result that when the processes are Gaussian and a 
m ean-square error criterion is employed the optimum 
" filter" is linear. However, it is not entirely clear how, in 
general, the authors propose to use the signal posterior 
distribution once it is derived, although rather vague 
references are made to two possibilities; first, selecting 
that signal which has, roughly speaking, maximum 
posterior probability, and second, computing the "ex
pected" signal from the posterior distribution. Particular 
examples are then discussed including the case where the 
form of the signal is known, apart from unknown para
meters, and the noise is assumed to be Markovian. (Sur
prisingly, no reference is made to maximum likelihood 
theory.) 

The style throughout is very much that of the applied 
mathematician, and no attempt is made at complete 
rigour. (For example, when considering continuous para
meter processes the authors are content to introduce a 
probability density functional of the process as the limit 
of a multivariate density function at a finite number of 
selected points.) However, one has the feeling that the 
authors are fully aware of questions of convergence and 
existence, and that their results would not be invalidated 
by a more rigorous approach. On the positive side, the 
analysis is refreshingly free from artificial "window-dress
ing", a feature resulting no doubt from the fact that here 
the primary interest is in solving real problems. The 
mathematical style is admittedly inelegant at times, but 
the authors exhibit considerable skill (especially in the 
first chapter) in adapting "sledge-hammer" techniques to 
solve specific practical problems. 

Unfortunately, misprints abound, and occasionally one 
has to refer to previous papers in order to understand the 
notation. The translation is adequate if uninspiring, and 
in many places the Russian text appears to have been 
translated almost word for word without any attempt to 
modify the idiomatic style. Nevertheless, this is a stimu
lating book, and it provides a valuable reference to Russian 
literature on a field of considerable importance to both 
probabilists and engineers. M. B. PRIESTLEY 

ELECTRONIC STRUCTURE REVEALED 
The Optical Properties of Solids 
Edited by J. Tauc. (Italian Physical Society. Proceed
ings of the International School of Physics "Enrico 
Fermi", Course 34, Varenna on Lake Como, 28 June-
10 July, 1965.) Pp. xi+434. (New York: Academic 
Press, Inc. ; London : Academic Press, Inc. (London), 
Ltd., 1966.) l76s. 

THE wealth of information contained in the emission and 
absorption spectra of free atoms and molecules has made 
possible an almost complete understanding of the elec
tronic structure of these systems. The spectra of solids, 
however, in the visible region at least, are less rich in 
detail and, as not infrequently happens, the less clear cut 
the experimental results the more elaborate is the theory 
required for their interpretation. A glance at this volume 
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shows how elaborate the theory of the optical properties 
of solids has now become. This is not to say that simple 
features do not exist. The old work on the colour centres 
of the alkali halides, the beautiful exciton line spectra, 
and some of the recent magneto-optical effects in solids 
are just a few examples of experimental work which 
can be given a reasonably direct and simple explanation. 
However, to extract information about the electronic 
structure of solids from the reflectivity and polarization 
properties of light calls for all the power of modern 
technology including the mathematics of the many 
electron system. These lectures show what progress can 
be made by such a concentrated effort. 

The volume here reviewed contains articles (the sub
stance of lectures) by a number of recognized authorities 
in the field which will ensure it a place on the shelves of 
many libraries. It is impossible not to feel, however, 
on reading this volume, that it could have been much 
more useful. The students attending this school of 
physics must have been remarkable indeed if they were 
able to absorb all that is presented here. Many of the 
lectures contain elaborate and sophisticated mathematics, 
sometimes with little attempt to explain the physical 
basis of the symbolism. Even the experimental work 
is not always easy to appreciate. A plot of the imaginary 
part of the inverse of the complex dielectric constant, 
while undoubtedly representing the experimental results, 
seems far removed from laboratory practice, and when 
this is compared with some fairly involved formulae the 
reader is left with little opportunity for judgment; only 
for submission. 

Perhaps the most valuable feature of this book is that 
it gathers together many of the topics currently of interest 
within a single volume and will thus serve as a guide to 
the student in his study of original papers-a study which 
will still be necessary. To sum up, this is a book for the 
library but at 176s. a decidedly expensive buy for the 
individual physicist. H. JoNES 
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IT is a pleasure to welcome the second volume of Dr. 
Steinberg's monumental three volume work on organa
boron chemistry, on this occasion written together with 
Dr. R. J. Brotherton. Whereas Volume 1 dealt with the 
chemistry of boron-oxygen and boron-sulphur com
pounds, the present work deals with boron-nitrogen 
chemistry, and also with the organic compounds which 
boron forms with phosphorus, arsenic and antimony. 
Once again the volume is organized on a compound basis 
and clearly it would have been possible to have written 
a different book where the emphasis would lie not only 
on physicochemical and structural data, but also on 
classification of types of reactions. The present method, 
however, has the advantage of easy reference for the 
research worker. The emphasis does seem to lie very 
much on the side of descriptive preparative chemistry, 
although relevant physico-chemical data are mentioned 
a nd mechanisms of reactions are occasionally described. 
The coverage of the literature appears to be extremely 
thorough up to approximately the middle of 1964. 

The advances in the subject during recent years are 
very substantial indeed and it is all the more remarkable 
that there are so many striking gaps in our knowledge. 
Outstandingly, we have little information about bond 
lengthR and bond angles in three co-ordinate boron-
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