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analyst and by the individual researcher , " requires 
thoughtful consideration. 

No radiochemical analyst and, short ly, no analytical 
chemist, can af ford to disregard the mater ia l included in 
these volumes, and the incalculable impact that radiochem-
ica l analysis w i l l undoubtedly have on the future of 
analyt ical chemistry. 
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Energetics in Metal lurgical Phenomena—Volume 1. Edited 
by W i l l i a m M. Muel ler . Published by Gordon and Breach 
Publishers, New York (1965). 440 pp., $19.50. 

The art ic les in this book are based on part of the p ro-
ceedings of the extended 1962 Seminar on Energetics in 
Meta l lurg ica l Phenomena, held at the Universi ty of Denver. 
There are eight separate ar t ic les contained in the book, 
each covering a dif ferent phase of energetics in meta l lu r -
gical processes of current interest. A l is t of the topics and 
authors are: Intermetal l ic Diffusion by David Lazarus, 
Solid Solutions by Rudolf Speiser, Nucleation Processes by 
Michael Bever, Transformations by E a r l Roberts, Meta-
stable Phases Obtained by Rapid Solidif ication by Pol 
Duwez, Annealing Mechanisms in Deformed Metals by Paul 
Gordon, Energetics in Dislocation Mechanics by John Dorn, 
and Oxidation of Metals by Kenneth Lawless. A more 
complete l is t of v i ta l current subjects could scarcely be 
compiled. Each ar t ic le is preceeded by a detailed table of 
contents and the volume i tsel f contains a complete subject 
and author index. 

In almost every case the authors have presented a com-
prehensive review of basic theory and current develop-
ments in thei r par t icular f ield. In fact, one has the 
impression that the ar t ic les themselves represent a com-
pi lat ion of lecture notes for a course of the same t i t le . The 
general level of these ar t ic les is that of a graduate course 
in metal lurgy or physics. The mater ia l is presented f i r s t 
in basic te rms and is then developed up to the present state 
of knowledge, or at least as of 1962. Thus, the general 
reader is bound to learn something f r o m each ar t ic le and 
can progress in his reading according to the level of his 
interest and background. 

While the quality of wr i t ing is uni formly good through-
out, the sections of Diffusion, Nucleation, Annealing, and 
Dislocation Mechanics are par t icu lar ly instruct ive and 
complete. For example, Dorn's treatment of dislocation 
theory runs over 100 pages. I t is comprehensive and 
quantitative where necessary. 

Unfortunately, i t must be real ized that in some of the 
more rapidly developing topics covered, such as t rans fo r -
mations, dislocation theory, and metastable phases, the 

ar t ic les are four years behind the most current develop-
ments. This delay seems to be one of the attendent evils in 
publishing the proceedings of seminars and meetings. 

In conclusion, this book is recommended for students 
and researchers in physical metallurgy and related d isc i -
plines. The reader w i l l f ind under one cover not only a 
detailed review of his own f ie ld of endeavor complete wi th 
detailed references, but also a comprehensive treatment of 
v i r tua l ly a l l the most v i ta l topics in the fast-moving f ie ld of 
energetics. To quote f r o m Editor Muel ler , " I t would be 
unfortunate i f only those who were able to attend the semi-
nar were to derive benefit f r o m this mate r ia l . " 
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Refractory Transi t ion Metal Compounds; High-Temperature 
Cermets. G. V. Samsonov, editor. Translat ion by Scr ipta-
Technica, Inc. Translat ion Editors: G. E. Gurr and D. J. 
Parker. Academic Press, New York (1964). 220 pages, 
$9.00. 

This book consists of a collection of papers edited by 
the eminent G. V. Samsonov. In this volume he has 
assembled a series of papers presented at a Seminar on 
Physical Propert ies and Electron Structure of Compounds 
of Transi t ion Metals, held at the Institute of Cermets and 
Special Al loys of the Academy of Sciences of the Ukrainian 
SSR. He has included, in addition, papers summarizing 
extensive investigations car r ied out in recent years (gen-
eral ly to 1962) at various technical institutes and univer-
sit ies throughout the USSR. This collection is a broad 
review of theoret ical and experimental studies indicating 
the " s t a t e - o f - t h e - a r t " of Soviet research into the nature 
and propert ies of the re f rac tory t ransi t ion-metal com-
pounds. 

The nature of the physical propert ies of re f ractory 
compounds and the basic laws relat ing the variat ions of 
these propert ies wi th changes in crysta l and electron 
structure are of v i ta l importance to the physicist and 
mater ials scientist. Knowledge of the fundamental proper-
t ies of these compounds, in turn, faci l i tates solution of the 
problem of producing new re f rac tory materials wi th spe-
ci f ic, wel l-def ined propert ies. These papers represent 
significant contributions to our knowledge of t ransi t ion-
metal compounds by a number of Soviet researchers. 

Four of the papers are p r i m a r i l y theoretical. These 
include a paper by Samsonov reviewing his approach to 
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classif icat ion of t ransi t ion-meta l compounds according to 
the scheme he proposed in 1953. In this well-known 
approach, based on the acceptor-donor relationship between 
t rans i t ion-meta l and non-metal additives, he relates the 
electron-dependent propert ies of these phases to pr incipal 
quantum number, number of electrons in unf i l led " d " 
shells, and ionization potentials of the non-metals. Despite 
its qualitative nature, the approach correlates with exper i -
mental data and has successfully predicted propert ies of 
re f rac tory ni t r ides, carbides, and borides. A short paper 
by Shulishova presents a method of calculating crysta l 
latt ice energy for inorganic compounds. Another short 
paper is devoted to a quantum mechanical derivation of an 
approximate expression for residual res is t iv i ty of alloys 
composed of a t ransi t ion and a non-transit ion metal. 
Dudkin presents an extensive study of the nature of metal l ic 
and semiconductive propert ies of t ransi t ion-metal com-
pounds. He proposes c r i t e r i a for predict ing the format ion 
of semiconducting phases in these systems f r o m crys ta l -
chemical analysis and knowledge of the electronic structure 
of the t ransi t ion-metal component. Successful application 
of the c r i t e r ia to compounds of several structure types is 
demonstrated. 

• The remaining 15 papers in the collection present 
results of various experimental studies on a number of 
t ransi t ion-metal compounds. Thir teen of these papers deal 
with physical property measurements and interpretat ion of 
the results in terms of c rys ta l and electronic structures. 
Four papers discuss x-ray emission and absorption spectra 
for t ransi t ion metals and the changes that occur in the 
spectra as a result of compound formation. Individual 
papers are devoted to absorption spectra of compounds of 
chromium with carbon, si l icon, and germanium; L -se r ies 
spectra in re f ractory niobium compounds; impur i ty effects 
on L - s e r i e s spectra in re f ractory niobium compounds; i m -
pur i ty effects on L -se r ies emission spectra of germanium; 
and an excellent, extensive review paper by Nesphor on 
interatomic bonding in carbides, ni t r ides, borides, and 
si l ic ides of the t ransi t ion metals as deduced f r o m x - r a y 
spectral analysis. Other papers discuss such topics as 
electromigrat ion of components in i ron-base alloys; elec-
t r i c a l propert ies of ra re -ear th hexaborides, molybdenum 
si l ic ides, and the highly re f rac tory carbides and borides of 
the t ransi t ion elements of groups IV to VI; and, f inal ly , 
thermionic emission propert ies of scandium and gadolinium 
borides. Three papers are devoted to s t ruc tura l analyses 
of crysta l phases in the Fe-Si system and measurement of 
their e lect r ica l propert ies. 

Two papers are outside the general theme of the book. 
One is devoted to preparation of lanthanum hexaboride and 
the second is a summary of intermetal l ic compounds 
crysta l l iz ing wi th the /3-uranium structure. With these 
exceptions, the central unifying theme of the series is 
preserved. 

In general, the papers are wel l wr i t ten, though in some 
cases somewhat succinct, perhaps because of thei r ' ' p r o -
gress r e p o r t " nature. In several papers there are few 
references and in one case, none at a l l (even though the 
author re fers to pertinent work by a number of other 
authors in his text). 

The English translat ion reads smoothly. The editors 
have thoughtfully included a subject index, a useful i tem 
often neglected in a book of this type. 

The collection, then, is a valuable summary of contr ibu-
t ions by a number of Russian scientists to the understand-
ing of re f rac tory t ransi t ion-meta l compounds. It should be 
a worthwhi le addition to the l i b ra ry of the researcher con-

cerned with fundamental studies on materials for advanced 
high-temperature applications. 
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Effects of Radiat ion on Semiconductors. By Victor Ser-
geevich Vavilov, Consultant Bureau, (1965). 225 pages, 
$25.00. 

To English-speaking readers for whom the t e r m " r a -
diation effects' ' has a special connotation, the t i t le of 
Vavi lov's book can be quite misleading. Reinforced by the 
fact that the author is perhaps the leading Soviet exponent 
of radiation damage in semiconductors, i t is quite natural 
to assume that the English usage applies, and that the 
entire volume is concerned with permanent effects pro-
duced by exposure of semiconductors to energetic radiation. 
Such is not the case. Of the book's f ive chapters, only the 
last one deals wi th the problem of the influence of 
radiation-induced defects on semiconducting behavior; this 
amounts to less than a th i rd of the volume. 

The f i r s t four chapters t reat p r imar i l y photoelectric 
phenomena, and ionization processes due to high-energy 
charged part ic les. Chapter I concerns absorption of 
photons by semiconductors and the physical processes that 
dominate optical absorption in the various spectral ranges 
( int r ins ic or fundamental absorption, adsorption by local-
ized states of imperfections, f ree ca r r ie r absorption, and 
t h e e x c i t a t i o n of latt ice vibrat ions by photons). Also d is-
cussed are the effects of external parameters (pressure, 
temperature, and magnetic fields) on the various absorption 
processes. Chapter I I t reats photoconductivity due to both 
photo-ionization of localized states and band-gap excitation. 
Also included is a rather sketchy treatment of the recom-
bination and trapping kinetics of photocarr iers. A br ief 
discussion of photo-intensity effects and other complicating 
factors is added to the end of the chapter. 

Interaction of high-energy charged part ic les wi th semi-
conductors fo rms the topic of the th i rd chapter wi th the 
p r imary emphasis on ionization processes. The main 
import here is a discussion of the experimental and 
theoret ical aspects of the y ie ld of electron-hole pairs 
created by the high-energy charged part ic les, i .e., the 
energy consumed per electron-hole pair produced for a 
var iety of semiconductors. Unfortunately, the author did 
not discuss the very important application of this research 
to nuclear part ic le spectrometry through the use of semi-
conductor-junction par t ic le detectors, and the very in -
terest ing problems associated therewith. Chapter IV 




