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Introduction to Synthetic 
Electrical Conductors 
JohnR. Fèrraro and Jack M. Williams 
(Académie Press, 1987) 

The study of synthetic metals is now well 
established as a major subfield of materials 
science research. It is simultaneously résil
ient and highly dispersed: periods of rela
tive calm in family A are offset by 
breakthroughs in B, but after 25 years there 
is still very little interfamily cross-
fertilization. Apart from NATO schools in 
1979 and 1987, conférence organizers and 
book editors hâve made no effort to pro
vide unifying treatments of conducting 
polymers, organic charge transfer com-
pounds, layer intercalâtes, Krogmann 
salts, etc. An idéal introduction would 
serve both as graduate-level text and a 
guide to new research, and would convey 
some of the interdisciplinary excitement 
that created the field. The présent volume 
represents the first attempt to meet this for
midable challenge in a single monograph. 

An introductory chapter motivâtes the 
subject largely in terms of the search for 
new supèreonductors. Four chapters of 
roughly equal length follow covering or
ganic charge transfer corripounds, poly
mers, Krogmann salts, and transition 
metal-macrocyclic ligand complexes. A 
brief fifth chapter covers graphite intercala-
tion compounds and polymer electrolytes. 
The treatment is historical and descriptive, 
emphasizing synthetic and physical chem-
istry; and much of the material cornes from 
reviews published in the late 1970s and 
early 1980s. Two final chapters provide 
some balance by presenting a classification 
of one-dimensional instabilities, a brief 
discussion of électron localization, and a 
survey of pressure effects in selected mate
rials. The book closes with a useful post-
deadline bibliography (up to 1986) and a 
three-page écho of the introduction sum-
marizing high Tc state-of-the-art as of mid-
1987. 

It troubles me to report that this admira
ble attempt has produced a less-than-
satisfactory resuit which will hâve limited 
appeal. The main problem is that the au-
thors apparently had no clear idea of their 
intended audience. Total neweomers 
would hâve benefited more from an expo
sition of the overarching thèmes and could 

hâve done with less détail and tabular in
formation, while those already in the field 
will gravitate toward the numerous review 
articles. The physics-oriented reader 
would appreciate a sensé of the synthetic 
intuition which often leads to exciting new 
compounds. 

The few examples where cross-
fertilization has been useful deserve to be 
underscored, e.g., electrochemical doping 
in polymers and graphite, Lewis acids as a 
common approach to the best conducrivi-
ties in thèse two synthetic conductor fami-
lies, etc. Competing interactions in 
graphite intercalâtes lead to the staging 
phenomenon, unusual phase transitions, 
and novel kinetic phenomena; thèse ideas 
are being extended to doped polymers, 
and one finds examples of (at least) the 
same language in récent high Tc papers. 

No mention is made of intercalated 
graphite fibers, which offer perhaps the 
best promise for practical reaÛzation. The 
novice will also wonder what theoretical 
conductivity limits may exist within the 
various families. Inclusion of the adjective 
"1-D" in the title would hâve helped the 
potential buyer identify the contents. 

The book will serve as a useful first look 
at the four main families, but strong com
pétition exists in the gênerai or specialized 
volumes of the NATO séries, conférence 
proceedings in synthetic metals and else-
where, the Springer solid state science sé
ries, and the standard review article 
literature. A good interdisciplinary intro
duction to the full scope of this exciting 
field is still sorely needed. 

/. £. Fischer is professor of materials science and 
electrical engineering at the University ofPenn-
sylvania. He and his research group hâve been 
active in intercalated graphite research since 
1975. 

lonized Cluster Beam 
Déposition and Epitaxy 
By Toshinori Takagi 
(Noyés Publications, 1988) 

This book, which Toshinori Takagi signs 
as author, is a review of 17 years worth of 
work which the Kyoto group and others 
hâve contributed to this field. 

lonized cluster beam (ICB) déposition, a 

relatively new technique, provides films 
with properties différent from those ob-
tained by conventional vapor déposition. 
The technique involves ejecting atoms 
through a small nozzle (typically 2 mm 
wide and 2 mm long) from a high pressure 
région into a low pressure one. This facili
tâtes an adiabatic expansion. For the éjec
tion of gases thèse processes hâve indeed 
led to sizeable clusters of atoms and played 
an important rôle during early attempts for 
nuclear fusion (e.g., at the nuclear research 
center in Karlsruhe, Germany). It is said 
that a visit to this laboratory inspired Prof. 
Takagi to try a similar method for déposi
tion of solids. 

In ICB the métal is heated in a carbon 
crucible to a very high température and 
then ejected into a high vacuum (107 to 10* 
torr range or better). The nozzle diameter 
of the crucible must be larger than the 
mean free path of the atoms in the vapor in 
order to expect atom clusters to form in this 
area. (By following the literature one ob
serves that it is still debated whether an 
appréciable number of clusters are indeed 
formed and what size thèse possible clus
ters might hâve). In any event, the result-
ing particle stream is partially ionized by 
impact of électrons and then accelerated in 
an electric field of several kilovolts toward 
the substrate. 

Putting aside the methodical détails of 
ICB, the results as presented in the mono
graph are impressive. The topics covered 
include properties of metals (thin conduc-
tive films, ohmic contacts, aluminum met-
allizations) intermetallic compounds (films 
of MnBi, FeSi2, CdTe, etc.), semiconduc-
tors (Si, D3-V compounds), compound 
films (ZnO, BeO, SiC, MgF2, etc.) and or
ganic materials (such as anthracene or 
polyethylene). 

The book was written by combining the 
efforts of Drs. Jérôme ]. Cuomo and 
Stephen M. Rossnagel (IBM), who helped 
with the original manuscript, and contri
butions from Prof. I. Yamada, much of 
whose work is included in the text. 

RolfE. Hummel is a senior professor in the De
partment of Materials Science and Engineering 
University ofFlorida. His research interests are 
electronic materials and optical properties of 
solids. D 
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SOLID STATE IONICS 
The leading journal in solid state dynamics; 
including 
• IONIC PROPËRTIES OF SOLIDS, IONIC CONDUCTION/DIFFUSION 
• MASS TRANSPORT OF SOLID MATERIALS 
• REACTIVITY OF SOLIDS 
• (MICRO)BATTERIES, SENSORS, MICROIONICS, THIN FILMS 

Solid State lonics - Diffusion and Reactions 
Principal Editor: M.S. Whittingham, 
SUNY at Binghamton, Binghamton, 
N.Y. 13901, U.S.A. 
Coordinating Editor for Europe: 
B.C.H. Steele, Impérial Collège, 
London SW7 2B2, U.K. 

This interdisciplinary journal is devoted to the 
physics, chemistry and materials science of 
diffusion, mass transport, and reactivity of 
solids. The major part of èach issue is devoted 
to articles on: (i) physics and chemistry of 
defects in solids; (ii) reactions in and on solids, 

e.g., intercalation, corrosion, oxidation, 
sintering; (iii) ion transport measurements, 
mechanisms and theory. 

Related technological applications will also be 
included, provided their characteristics are 
interprétée! in terms of the basic solid state 
properties. Review papers and relevant 
symposium proceedings are welcome. 

Authors are invited to submit their original 
contribution to one of the editors or 
associate editors. A f ull listing of ail editors 
and complète addresses can be found in 
every issue, printed on the inside cover. 

ALSOOFINTEREST: 

SOLID STATE IONICS 
Proceedings of Symposium D, European - Materials 
Research Society Fall Conférence, Strasbourg, France, 
8-10November, 1988 
edited by M. Balkanski and C. Julien 
Repr. from Materials Science and Engineering B, 
Vol. 3, Nos. 1 &2 
(European Materials Research Society Symposia 
Proceedings, 7) 
1989 viii + 220 pages 
ISBN 0-444-88007-0 
This volume présents papers on the theory, 
experiments and applications in this field including: 
Solid state microbatteries; Thin films solid state 
batteries; Fast ion conduction; Intercalation and lattice 
dynamics in layered materials; Electrochromes; Solid 
state diffusion; and Microsensors. 
Spécial discount priées available for individual E-MRS 
and MRS members! Contact the Publisher for further 
information. 

REACTIVITY 0F SOLIDS 
Proceedings of the 11 th International Symposium, 
Princeton University, U.S.A., 
June 19-24,1988 
edited by M.S. Whittingham, S. Bernasek, 
A.J. Jacobson and A. Navrotsky 
Repr. from Solid State lonics, Vols 32-33 
1989 xxx + 1192 pages (2 Parts) 
The symposium (held in the United States for the 
second time) was organized with plenary sessions 
followed by three parallel oral sessions each half day. 
Ail papers were also presented as posters. 
Over 260 scientists attended the meeting presenting 
more than 200 papers. Following critical peer review 
and subséquent revision, about 75% of thèse papers 
are included iri thèse volumes. 

AN new subscribers to Solid State lonics for 
subscription year 1990 will receive a set FREE OF 
CHARGE! Contact the Publisher for ordering détails. 

ELSEVIER SCIENCE PUBUSHERS 
P.O. Box 103,1000 AC Amsterdam, The Netherlands 
Customers in the U.S.A. and Canada please contact: 
P.O. Box 882, Madison Square Station, New York, 
N.Y. 10159, U.S.A. 
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