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High-Vacuum Technology: A Practical Guide 

Author Marsbed H. Hablanian 

Publisher Marcel Dekker, New York (1990) 

Pages 432 

Price $99.75 

Reviewer Russell DeYoung 

Vacuum technology affects virtually every technological 
discipline today. Thus, this text fills an important need, which 
is to be a nonanalytical introduction to high-vacuum technol-
ogy for engineers and technicians who want a general over-
view of the field. It emphasizes practical considerations of 
vacuum technology. For example, the book would be useful 
to graduate students wishing to understand the practical as-
pects of vacuum science quickly, while also gaining a general 
understanding of the wide variety of vacuum pumps and 
measurement techniques available to help them make intel-
ligent choices when using vacuum technology with their spe-
cific research program. Because the book is not a design 
handbook, many details of particular systems are omitted. 

The book begins with an overview of basic properties of 
gases in relation to vacuum systems with the practical consid-
erations of outgassing and water vapor effects. References 
that allow the reader to explore the chapter topic further are 
given at the end of each chapter. 

Next, the author presents fluid flow and pumping con-
cepts. He gives a good overview of such important vacuum 
concepts as conductance, molecular flow, diffusion, and per-
meation of gases in solids. The next chapter describes tech-
niques necessary to achieve high vacuum in actual systems, 
using theory to construct the complete vacuum system. 

The focus then shifts to specific vacuum pumps. Course 
vacuum pumps are discussed first; a lengthy discussion of dif-
fusion pumps follows. Remaining chapters deal with molec-
ular pumps, cryogenic pumps, ultrahigh-vacuum techniques, 
vacuum gauges and analyzers, and, finally, methods of leak 
detection. The book also includes a helpful appendix that 

provides vacuum formulas, a listing of vacuum standards, 
various vacuum conversion charts, and an especially interest-
ing feature, a vapor pressure graph of common elements at 
various temperatures. 

I found this text to be helpful as a basic overview of vac-
uum techniques, pumps, and measurement gauges. It is de-
signed for the person who has a hands-on approach to 
vacuum technology. 

One negative aspect of the book is its use of figures. 
There are numerous detailed figures such as mechanical 
drawings of pumps with no labels for the various important 
parts. Such figures are of little help to the reader and should 
be substantially revised in future editions. 

The book is a welcome addition to the literature on the 
practical aspect of vacuum technology. 

Russell De Young is a senior research scientist at the U.S. 
National Aeronautics and Space Administration Langley Re-
search Center. His research interests involve laser develop-
ment for space power-beaming applications. He is also 
involved in gas laser development and reactor pumped lasers. 

Tritium and Helium-3 in Metals 

Author Rainer Lasser 

Publisher Springer-Verlag, Berlin (1989) 

Pages 159 

Price $54.50 

Reviewer James L. Anderson 

This is a powerful little book that takes a great stride 
toward filling a gap in the literature. There are many books, 
reports, and conference proceedings devoted to metal hy-
drides. However, while much information on metal tritides 
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is available, there was no single source devoted to a compi-
lation of data on tritium in metals. This book will be a valu-
able resource to the scientist just getting into the arena of 
tritium technology. As the world's fusion programs move to-
ward the introduction of deuterium-tritium fuels into the 
large tokamaks, more scientists and engineers will become in-
volved in this aspect of technology. 

Lasser has put together a very impressive compilation of 
data on metal tritides and additionally has presented some in-
formation on the effects of the tritium decay product3 He in 
metals. 

This book does not attempt to answer all questions about 
metal hydrides and tritides. Lasser uses a very impressive ref-
erence list to direct the reader to much more detailed infor-
mation. He instead uses the 135 pages of text to deal 
specifically with tritium, metal tritides, and 3He in metals. 
He covers a tremendous amount of information in so few 
pages. In fact, if there is one major flaw in his approach, it 
is in covering too much information in so few pages. He deals 
with so many topics, whets our appetite for the subject, then 
abruptly moves on to another area. This would be a fatal 
flaw were it not for the reference list mentioned above. 

Chapter 1 is a brief introduction to the book. The really 
valuable information begins to appear in Chap. 2, "General 
Aspects of Tritium." This chapter provides a good, concise 
introduction to tritium, its production and availability, risks 
associated with tritium, and a few words on tritium handling. 
On p. 10, in the section on "Risks Associated with Tritium," 
Lasser presents a discussion on tritium uptake and excretion 
by the body. He states that "the biological half-life of tritium 
distributed as HTO in the body is about 8-12 days. These fig-
ures can be reduced to about 5-7 days by copious drinking. 
Beer is said to be the best fluid to clear the body of tritium." 
I sincerely doubt that the statement about beer is one that can 
be supported by fact, or even by reference to a published doc-
ument. Other than this statement, I found Chap. 2 to be full 
of good information. 

Chapters 3, 4, and 5 deal with the metal tritides. The 
treatment is quite good, covering many aspects of the tech-
nology of tritium in metals. Especially well done is the dis-
cussion in Chap. 5 of the isotope effect for hydrogen, 
deuterium, and tritium in metals. In these chapters there is 
a preponderance of information on the palladium-tritium sys-
tem. This is not too surprising, as this has been an area of 
special interest to Lasser for many years. 

Chapter 4 does contain one additional statement with 
which I do not agree. On p. 43, Lasser states that most metal 
tritides can be handled safely at room temperature in well-
ventilated laboratories. This is true with some metal tritides, 
but many of the metal tritides should be handled only in an 
inert atmosphere. The risk of chemical reaction between the 
tritides and oxygen, nitrogen, or water vapor in the air, thus 
releasing tritium as elemental gas or as tritiated water, is suf-
ficient to discourage working with these materials in air un-
less one is absolutely certain that no reaction will occur. 

Chapter 6 is a summary of properties of 3He in metals. 
Here again, a large number of areas are mentioned but can-
not be treated in much depth. There are, however, many ref-
erences to the original work, thus providing a guide to a more 
intensive study of the field. 

In summary, this is a good book which will be of value 
to the experienced tritium scientist as well as to those scien-
tists and engineers just starting in the field, or who need only 
a broad working knowledge of the general area. I consider 
the book to be a valuable addition to my collection and heart-

ily recommend it to others interested in this area of science 
and technology. 

J. L. Anderson (BS, 1961, and MS, 1963, chemistry, New 
Mexico State University; PhD, nuclear chemistry, Florida 
State University, 1966) joined Los Alamos National Labora-
tory (LANL) in 1966 where his first assignment was in the 
field of radiation damage to metal tritides. In 1977, he was 
named project leader for the Tritium Systems Test Assembly 
(TSTA) at LANL. In 1985, he became group leader of the tri-
tium science and technology group. 

Megagauss Fields and Pulsed Power Systems 

Editors V. M. Titov and G. A. Shvetsov 

Publisher Nova Science Publishers, Commack, New 
York (1990) 

Pages 859 

Price $148 

Reviewer Won-Ho Choe 

Since the emergence of magnetocumulative generators in 
the early 1950s, remarkable progress has been made in the 
field of ultrahigh magnetic field production. With the rapid 
expansion of the field in diverse directions, this field has now 
begun to enjoy fruits in each of its branch fields. No one 
doubts that this field represents an increasingly important 
element in today's science and engineering. This field has in-
deed generated and continues to maintain extraordinary ex-
citement in the scientific community. Researchers in this field, 
therefore, eagerly seek to acquire a broad working knowledge 
by following current developments closely. In this regard, 
Megagauss Fields and Pulsed Power Systems, edited by V. M. 
Titov and G. A. Shvetsov, serves the needs of current re-
searchers well, and for newcomers to this field it will be a use-
ful introduction to a variety of experimental techniques and 
numerical algorithms. 

The book begins with two review papers. The first paper 
(by A. I. Pavlovski) is an excellent review of the achievements 
made over the last decade in the area of ultrahigh magnetic 
field compression technology. It deals with the difficulties en-
countered during the course of experimental developments 
and with the solutions found at each stage of progress. The 
second review paper (by F. Herlach) presents an overview of 
the experimental techniques developed in each category for 
the production of high magnetic fields. The rest of the volume 
is devoted to specific technical details ranging from generic 
magnetocumulative generators to electromagnetic railgun 
launchers and from diagnostic techniques to various numerical 
models. It covers almost every major topic that is relevant to 
ultrahigh magnetic fields and pulsed power techniques. 

The articles published in this book were placed under the 
following section headings: 

1. Production of Very High Magnetic Fields 

2. High Field Applications 

FUSION TECHNOLOGY VOL. 19 JULY 1991 2083 


