
modern life of Whewell, "this Victorian 
giant," would be worth having. 

As to the later years, primary atten- 
tion goes, of course, to the impressive 
story of the Cavendish: of Rutherford, 
J. J. Thompson, Wilson, and their 
friends and collaborators. Egon Larson's 
splendid monograph of 1962 can sup- 
ply further information. We are also 
informed about the astronomers and 
mathematicians in and around the So- 
ciety, Milne, Forsythe, Hardy, Hobson, 
Baker. Stress is laid on the papers by 
these men that appeared in the late 
Transactions and the still very much 
alive Proceedings of the Society. 

Personally I wish that the book had 
twice its size; it would have given the 
author more room for information on 
the many outstanding personalities who 
figured in the life of the Society and 
whose combined work encompasses a 
significant part of modern natural sci- 
ence itself. We would also have tasted, 
I am sure, more pretty anecdotes, such 
as that saying of Sydney Smith on 
Whewell, "science was his strength, 
omniscience his foible," or the reported 
story of J. B. S. Haldane demonstrating 
at a Society's dinner how to split wal- 
nuts by means of the table as anvil and 
his forehead as hammer. 

Not the least of the book's merits are 
the many pictures of men who were 
members of the Society. 

DIRK J. STRUIK 
Santa Barbara, California 
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Theory of X-Ray and Thermal-Neutron 
Scattering by Real Crystals. MIKHAIL A. 
KRIVOGLAZ. Translated from the Russian 
edition (Moscow, 1967). Simon C. Moss, 
Transl. Ed. Plenum, New York, 1969. 
xx + 412 pp., illus. $25. 

The words "thermal neutron" in the 
title of this book kindle the hope that 
we have here a definitive text updating 
Bacon's 15-year-old classic primer on 
neutron diffraction. A glance through 
the book itself dashes this hope. 

Are we left then with just another 
book on x-ray diffraction devoted to 
recapitulating the fundamentals of this 
half-century-old field and offering a few 
interesting chapters on the author's 
own specialties within it that might best 
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have been included in a review paper? 
The answer is a most emphatic no. The 
book is a thoroughly original and cur- 
rent treatment of kinematic diffraction 
in imperfect crystals as well as an in- 
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troduction to fluctuation theory and 
critical phenomena. Krivoglaz has uni- 
fied in one volume his prolific research 
efforts over the last 13 years. What is 
remarkable to me is the rapidity with 
which this translation from the original 
1967 Russian text has been published. 

The first three chapters (about one- 
third of the main text) barely mention 
scattering. This portion stands by itself 
as a good introduction to macro- and 
microscopic fluctuation theory as ap- 
plied to periodic structures. Fluctuation 
theory is developed on a very broad 
base with Fourier representation (Bloch 
waves in essence) used to describe the 
microscopic (atomistic) nature of one or 
more specific effects that cause a crystal 
to depart from a perfect three-dimen- 
sional arrangement. These effects in- 
clude compositional ordering (long- and 
short-range atomic ordering), concen- 
tration fluctuations (such as precipita- 
tion, or spinodal decomposition), static 
distortions (from random point strains 
or atomic size variations), and in gen- 
eral all the usual cooperative phenom- 
ena associated with magnetism and fer- 
roelectrics. The macroscopic treatment 
relates the fluctuation waves to thermo- 
dynamic quantities and discusses this in 
the vicinity of the critical point of sec- 
ond-order phase transformations. The 
study of cooperative phenomena near 
these critical points is a highly active 
field. Krivoglaz's exposition, although 
it discusses experimental and theoretical 
work up to 1968, of necessity does not 
include the recent important advances 
in this area. Nevertheless, we have a 
fundamental treatment, establishing a 
basis for the diffraction theory compris- 
ing the last two-thirds of the book. 

The treatment of standard kinematic 
diffraction, a highly individual one, is 
set up in a mathematical framework 
similar to that used in the treatment of 
fluctuation theory. I found it a very in- 
teresting and refreshing approach. The 
bulk of the diffraction theory is con- 
cerned with the diffuse scattering arising 
from structural defects. The approach, 
which is original with the author, is to 
associate the diffuse scattering not with 
single scattering centers but with the 
static displacements resulting from 
fluctuations (considered as waves) of 
concentration and other internal para- 
meters. In this way one can relate the 
diffuse scattering directly to thermo- 
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ing energy for the successive coordina- 
tion shells. 

Elastic neutron diffraction is sum- 
marily disposed of by neglecting those 
properties of neutron scattering (polar- 
ization and magnetic scattering) which 
are different from x-ray interactions and 
merely advising the reader to replace 
all x-ray atomic scattering factors by 
neutron scattering lengths. A brief 
chapter is devoted to inelastic phonon 
scattering with neutrons. It is followed 
by a chapter on anharmonic effects on 
phonon lifetimes and the energy widths 
of single phonon neutron widths. 

This important book is not written 
for the beginner in diffraction. It is di- 
rected to theorists and experimentalists 
actively engaged in kinematic diffrac- 
tion studies of imperfect crystals. The 
focal point is the theoretical description 
of the diffuse scattering resulting from 
the simultaneous appearance of differ- 
ent structural defects. The fallout from 
the theory should keep experimentalists 
busy for a number of years. 

B. W. BATTERMAN 

Department of Materials Science, 
Cornell University, 
Ithaca, New York 

Gene Regulation 

Nuclear Physiology and Differentiation. 
Proceedings of a symposium, Belo Hori- 
zonte, Brazil, Dec. 1968. ROBERT P. WAG- 
NER and ESTHER A. EAKIN, Eds. Genetics 
Society of America, Austin, Texas, 1969. 
xvi + 472 pp., illus. Paper, $5. Supplement 
to Genetics, Vol. 61, No. 1. 

This compilation of papers was given 
at one of a series of symposia in basic 
biology cosponsored and organized by 
Latin American biologists and the Oak 
Ridge National Laboratory. The vol- 
ume is dedicated affectionately to Alex- 
ander Hollaender, who has contributed 
so much to biology at Oak Ridge and 
throughout Latin America. Hollaender 
should be especially proud of this sym- 
posium, in which many of his colleagues 
figure prominently and have contrib- 
uted some of the most interesting 
papers. 

The articles deal with the complexi- 
ties of the genome in higher organisms. 
Problems of DNA redundancy, poly- 
ploidy, polyteny, heterochromatin, and 
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