
quently avoided at the outset in order 
to bring out the physical differences 
between limiting cases. Thus, the sep- 
arate treatment of double injection into 
insulators and semiconductors is very 
welcome. Attention is also paid to the 
role of contacts and current-flow geom- 
etry. The experimental data in the field 
are well covered, and the breakdown 
into different materials is very wel- 
come. Of particular interest in connec- 
tion with double-injection phenomena 
is the frequent occurrence of current- 
controlled negative resistance charac- 
teristics. The authors give the theory 
of such a mechanism, brought about 
by the combination of double-injection 
and trapping effects, but they also give 
examples of other mechanisms that can 
produce a negative resistance. A mild 
criticism of this part of the book is that 
rather brief attention is paid to the 
question of current filament formation, 
which, according to some authors, al- 
ways sets in when such a negative 
resistance device is switched from its 
high voltage threshold to its low volt- 
age state. 

As a reviewer who is not a specialist 
in the field but has some familiarity 
with the subject I found the book very 
instructive and useful, and can highly 
recommend it to a broad audience of 
semiconductor scientists. 

K. WEISER 
Thomas J. Watson Research Center, 
International Business Machines 
Corporation, Yorktown Heights, 
New York 
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The goal of the editor of this volume 
is to assess current areas of active re- 
search in mass spectrometry, a task 
that is exceedingly difficult because of 
the rapid progress that is being made 
in this field. The latest reference I 
found in this book was 1968, and one 
chapter's most recent reference was 
1965. Thus, I feel that the editor has 
not achieved his goal. The time lag is 
very apparent in the chapter on com- 
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is not possible and that there are no 
data available regarding the perform- 
ance of gas chromatographs coupled to 
quadrupole mass spectrometers. 

On the positive side, the editor has 
assembled an impressive array of au- 
thorities on various aspects of mass 
spectrometry, and the book achieves a 
good balance between the principles 
and the applications of mass spectrom- 
etry. 

The first chapter is an excellent dis- 
cussion of the various methods of ioni- 
zation employed in the study of organic 
materials. The authors (Becky and 
Comes) have presented a readable ac- 
count of the strong and weak points of 
the various approaches to ionization, 
particularly field ionization. I had 
hoped that this chapter would devote 
more discussion to comparison of field 
and chemical ionization than to com- 
parison of field and electron-impact 
ionization. The former pair is em- 
ployed by many more organic chemists 
to obtain the same type of information 
(identity of the molecular-weight or 
quasi-molecular-weight ion) than the 
latter pair. 

The second chapter, by la Lau, pro- 
vides an excellent discussion of some 
factors of which many organic chem- 
ists using mass spectrometers are un- 
aware, namely, discrimination at the 
electron multiplier. On page 109 la 
Lau appears to have mixed his usage 
of the symbols Yr and Yri. The chapter 
by Harrison presents an interesting 
approach to fragment ion structures- 
the use of ion energetics. I take issue 
with Harrison on several points, how- 
ever. First, the statement on page 125 
that appearance potentials are identi- 
fied with enthalpy changes (AH) does 
not make clear to a novice the assump- 
tions employed when appearance po- 
tentials are used as heats of reaction. 
The appearance potential is defined as 
AE, and since A(PV) can be assumed 
negligible for these gas phase reactions, 
appearance potentials may be assumed 
equal to heats of reaction. Also, it is 
assumed in the use of the tabulated 
standard heats that AH is essentially 
temperature-independent. Many ion 
sources are operated at elevated tem- 
peratures (250?C), but the tabulated 
AH values are given for 25?C. Second, 
Harrison discusses, on page 139, the 
need to know the path of the ionic 
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ionic and neutral, and their heats of 
formation are required to determine 
the heat of formation of an ion. The 
chapters by Bieman, McLafferty, Mac- 
Fadden and Buttery, and Schnoes and 
Burlingame give excellent accounts of 
research in the various areas of organic 
mass spectrometry and are to be rec- 
ommended. 

This volume is readable, although 
not too current, and would be of use 
to a chemist not engaged in mass spec- 
trometry research. 

F. E. SAALFELD 

Chemistry Division, 
Naval Research Laboratory, 
Washington, D.C. 
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