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Preface to the Reissue of the Materials
Characterization Series

The 11 volumes in the Materials Characterization Series were originally published
between 1993 and 1996. They were intended to be complemented by the Encyclope-
dia of Materials Characterization, which provided a description of the analytical tech-
niques most widely referred to in the individual volumes of the series. The individual
materials characterization volumes are no longer in print, so we are reissuing them
under this new imprint.

The idea of approaching materials characterization from the material user’s per-
spective rather than the analytical expert’s perspective still has great value, and though
there have been advances in the materials discussed in each volume, the basic issues
involved in their characterization have remained largely the same. The intent with
this reissue is, first, to make the original information available once more, and then
to gradually update each volume, releasing the changes as they occur by on-line
subscription.

C. R. Brundle and C. A. Evans, October 2009
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Preface to Series

This Materials Characterization Series attempts to address the needs of the practical
materials user, with an emphasis on the newer areas of surface, interface, and thin
film microcharacterization. The Series is composed of the leading volume, Encyclope-
dia of Materials Characterization, and a set of about 10 subsequent volumes concen-
trating on characterization of individual materials classes.

In the Encyclopedia, 50 brief articles (each 10 to 18 pages in length) are presented
in a standard format designed for ease of reader access, with straightforward tech-
nique descriptions and examples of their practical use. In addition to the articles,
there are one-page summaries for every technique, introductory summaries to group-
ings of related techniques, a complete glossary of acronyms, and a tabular compari-
son of the major features of all 50 techniques.

The 10 volumes in the Series on characterization of particular materials classes
include volumes on silicon processing, metals and alloys, catalytic materials, inte-
grated circuit packaging, etc. Characterization is approached from the materials user’s
point of view. Thus, in general, the format is based on properties, processing steps,
materials classification, etc., rather than on a technique. The emphasis of all vol-
umes is on surfaces, interfaces, and thin films, but the emphasis varies depending on
the relative importance of these areas for the materials class concerned. Appendixes
in each volume reproduce the relevant one-page summaries from the Encyclopedia
and provide longer summaries for any techniques referred to that are not covered in
the Encyclopedia.

The concept for the Series came from discussion with Marjan Bace of Manning
Publications Company. A gap exists between the way materials characterization is
often presented and the needs of a large segment of the audience—the materials user,
process engineer, manager, or student. In our experience, when, at the end of talks or
courses on analytical techniques, a question is asked on how a particular material (or
processing) characterization problem can be addressed the answer often is that the
speaker is “an expert on the technique, not the materials aspects, and does not have
experience with that particular situation.” This Series is an attempt to bridge this gap
by approaching characterization problems from the side of the materials user rather
than from that of the analyrical techniques expert.

We would like to thank Marjan Bace for putting forward the original concept,
Shaun Wilson of Charles Evans and Associates and Yale Strausser of Surface Science
Laboratories for help in further defining the Series, and the Editors of all the indi-
vidual volumes for their efforts to produce practical, materials user based volumes.

C. R. Brundle C. A. Evans, Jr.
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Preface to the Reissue of
Characterization of Organic Thin Films

There have been many advances in both the characterization and the processing of
thin organic films since the original release of this volume. The basic understanding
of Langmuir-Blodgett films and self assembled monolayers, as discussed in the first
two chapters, has not changed, however. Also, though there have been advances in
both instrumentation and theoretical modeling, the basic description and under-
standing of the nine different techniques discussed in detail here, for characterizing
organic films, has not changed. After the re-release of this volume in a form close to
the original, it is our intention that updates, covering the advances that have taken
place, will be released as downloads as they become available.

C. R. Brundle and C. A. Evans, November 2009
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Preface

Materials science is at the center of academic and industrial research today. In the
past ten years, it has become apparent that the way materials scientists operate should
change, and that a design approach must be used in the preparation of new materi-
als. This is best represented by the research done in the area of organic thin films,
where a useful property is identified a priori, an appropriate molecule designed and
synthesized, and the corresponding film prepared.

Materials scientists, physicists, chemists, and even biologists are interested in both
amorphous (spin-coated polymer) and highly organized (Langmuir—Blodgett and
self-assembled) organic films because of their relevance to science and technology For
example, spin-coated polymer films that contain polar aromatic molecules may have
applications in electro-optic devices. Monolayers on piezoelectric crystals may serve
as chemical and biological sensors, and sell-assembled monolayers, due to their dense
and stable structure, have potential application in corrosion prevention, wear pro-
tection, and more. The ability to tailor both head and tail groups of the constituent
molecules makes self-assembled monolayers ideally suited for a more fundamental
understanding of phenomena affected by competing intermolecular, molecular—
substrate, and molecule—solvent interactions, such as ordering and growth, wetting,
adhesion, lubrication, and corrosion.

While scientists and engineers typically have the background needed to under-
stand the subtleties of the molecular material important for their applications, they
may not have the training to extract all the information from the analysis of organic
thin films. Often, analysts have the opposite strengths and weaknesses. This volume,
Characterization of Organic Thin Films, together with the others in the Characteriza-
tion Series published by Manning Publications and Butterworth-Heinemann, are
intended to rectify this situation. This volume does not emphasize the characteristics
of the different techniques—that is accomplished in the lead volume in the Series,
Encyclopedia of Materials Characterization. Instead, a case study approach is used
in most chapters to illustrate how important problems in organic thin films can be
resolved using a given analytical technique.

In arranging this volume, we have not followed the general pattern used in other
volumes of the series. We have decided to organize it according to different analytical
techniques for a couple of reasons. The first is that by writing a chapter on only a spe-
cific material, using different analytical techniques as examples, a serious discussion
on any of the techniques cannot be developed, and an understanding of the unique-
ness, strengths, and weaknesses of a particular technique cannot be achieved. Help-
ing readers achieve such an understanding is my first goal. The second reason is that
if the book is structured according to materials, readers will probably choose to read

Xiv



the one or two chapters closely related to their work, and will not be introduced to
other types of materials. By taking the analytical techniques approach, on the other
hand, a range of important structural issues are presented, and at the same time the
reader gains an understanding of interpretation schemes. The reader also is exposed
to different types of materials through the examples used. The purpose of the book
clearly is not to make readers experts, but to get them started should they desire to
become experts, and to plant ideas so they can question an associate who is an expert
analyst. Providing a broad perspective on organic thin films is my second goal.

We begin this volume with introductory chapters on Langmuir-Blodgett and
self-assembled films. We then turn to discussions of both their surface (interfacial)
and bulk properties, as studied using different analytical techniques. The techniques
discussed arc ellipsometry, Fourier transform infrared (FTIR) spectroscopy, Raman
spectroscopy, surface potential measurements, X-ray diffraction measurements, high
resolution electron energy loss spectroscopy (HREELS), wetting and surface energy,
secondary ion mass spectrometry (SIMS), X-ray photoelectron (XPS) and Auger
electron spectroscopies, and optical second harmonic generation (SHG).

A number of techniques have not been included in this volume, and the reader
is referred to the complementary volume Encyclopedia of Materials Characterization.
The development of analytical tools for the study of organic thin films has been
dramatic in the past decade. Using such tools it has become possible to get struc-
tural information at the molecular level and thus relate structure to properties. The
fundamental understanding of structure—properties relationships makes molecular
engineering of advanced materials possible and opens new opportunities in material
science and molecular manufacturing.

Abraham Ulman
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