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Introduction to High-Temperature
Superconductivity
Thomas P. Sheahen
(Plenum Press, 1994)
ISBN: 0-306-44793-2

High-temperature superconductors
(HTS) have the potential to have an enor-
mous impact upon world commerce, par-
ticularly in the electronics and electric
power industries. This book covers the
science and technology of HTS at an in-
troductory level. It will appeal to materi-
als scientists, physicists, mechanical and
electrical engineers, ceramists, chemists,
and metallurgists. The book makes exten-
sive use of information developed by the
U.S. Department of Energy's national lab-
oratories, by the entrepreneurial compa-
nies that are developing thin-film and
"bulk" applications of HTS, and by
researchers at many universities and
companies in the United States and
around the world. The book also uses a
series of reports prepared for the Electric
Power Research Institute as a starting
point in the applications' chapters.

The book is divided into five sections,
with 28 chapters and two appendices,
and each chapter is heavily referenced.
Several of the chapters have co-authors
from Argonne National Laboratory and
private companies developing power
applications. The first major section deals
with an introduction to the history of
superconductivity, cryogenics, and some
of the modern-day applications of "con-
ventional," NbTi or Nb3Sn superconduct-
ing wires and films. A fine chapter on
refrigeration sets the stage for introduc-
tion of HTS and the excitement generated
by HTS wires that are used at tempera-
tures as low as 20 K. Discussions of wire-
making processes for metallic supercon-
ductors and two chapters on theory are
also included in the first section.

The second section covers the full
range of properties of HTS. The chapters
in this section present a comprehensive,
detailed account of the synthesis of HTS,
the issues associated with flux pinning,
and mechanical properties of oxides and
metallic sheath materials. An overview of
HTS microscopic theory and a chapter on
weak links completes the section. The sec-
tion was written prior to development of
compelling new evidence for percolative
networks of small-angle grain boundaries
that helps explain the high critical current
densities obtained in polycrystalline-thal-
lium and bismuth-based HTS tapes.

The third section, "Carrying Electricity,"
begins with a chapter on flux pinning, the
second major challenge (with weak links)
facing HTS wire manufacturers. Two

chapters cover processing, one dealing
with powders and the other with fabricat-
ing useful wire forms with the powders.
The issues of quench propagation and
losses in HTS are covered in depth, and
the summary of the likely behavior of HTS
in the event of resistive zone propagation,
which itself is (thankfully) difficult to initi-
ate, has proven to be accurate.

A chapter on each of the promising
electric power applications is included in
section four. The book covers transmis-
sion lines, levitation, energy storage,
motors, and fault current limiters in
enough detail to satisfy most scientists
and engineers. The omission of trans-
formers, electric generators, and induc-
tors is unfortunate since it is perhaps the
promise of alternating current applica-
tions of HTS that is most tantalizing.

The book ends with a section that
briefly covers the new refrigerators for
mid-range (10-35 K) HTS use, and the
research applications of HTS. An intro-
duction to the organic superconductors is
included. The use of HTS for high-field
insert magnets is one niche application
reviewed in this section. The book
achieves its primary aim and belongs on
the desk of every scientist and engineer
working with HTS.

Reviewer: Robert A. Hawsey is director of
the Superconductivity Technology Center at
Oak Ridge National Laboratory.
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Physics of Critical Fluctuations, Yuli M.
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Plasma Surface Modification of Polymers:
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Netherlands, 1994. Cloth, 300 pp, $79.00, ISBN
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The Practical Approach™ Utilities for
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New York, 1995. Cloth, 320 pp., $69.00, ISBN
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Principles of Condensed Matter Physics,
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1995 Fall Meeting Symposium Proceedings
Now Available!
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