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his is an excellent book on the physi-

cal properties of low-dimensional
carbon and newer noncarbon materials.
There are nine chapters covering the
physical properties of low-dimensional
materials employing elementary theories
of solids. This book will be useful for
researchers working on low-dimensional
materials.

Chapter 1 provides an overview of
theoretical approaches used to predict the
properties of low-dimensional materials
with example calculations. Brief over-
views of molecular orbital theory and
density functional theory are discussed
with appropriate diagrams.

Chapter 2 presents the electronic
properties of low-dimensional solids.
Free-electron theory and the tight-bind-
ing model are employed in discussing
the band and electronic structure of
solids.

Chapter 3 deals with vibrational prop-
erties of low-dimensional materials. The

basics of Raman spectroscopy and sur-
face-enhanced Raman spectroscopy are
discussed with illustrations and experi-
mental data for graphite.

Chapter 4 discusses fabrication and
characterization of single-walled and
multiwalled carbon nanotubes. How the
energy bandgap changes with size and
how the frequencies of radial breathing
modes changes with the nanotube diam-
eter are well discussed.

Chapter 5 gives an overview of the
physical properties of boron nitride
nanotubes, boron, and silicon nanotubes.
Raman spectra, infrared spectra, and
high-resolution transmission electron
microscopy images included are useful.

Graphene structures and their physi-
cal properties are presented in chapter 6.
The anomalous quantum Hall effect in
graphene structures is briefly discussed
with the help of energy state diagrams.
Identifying the number of layers using
Raman spectra is discussed beautifully.

Chapter 7 presents an overview of other
low-dimensional materials, such as boron
nitride, MoS,, NbSe,, and selenium. The
highest occupied molecular orbital and
lowest occupied molecular orbital energy-
level dependency on the wave vector in all
of these structures are depicted well.

Chapter 8 discusses magnetism in
low-dimensional materials. The basics of
magnetism and experimental techniques
to probe the magnetic moments are well
discussed with appropriate data and figures.

Superconductivity in low-dimensional
materials is discussed in the last chapter.
Thickness-dependent transition tempera-
tures in Pb films, selenide, and FeSe super-
conductors are briefly discussed, along with
their structures and experimental resis-
tance data. Superconductivity in graph-
ene and single-walled carbon nanotubes is
also briefly discussed.

This is an outstanding book covering
the preparation and physical properties of
low-dimensional materials. The references
in each chapter are up to date. The author
did not intend the book as a textbook for
undergraduate or graduate students; there-
fore, there are no problems included in any
of the chapters. Nonetheless, I strongly
recommend this book to all researchers
interested in low-dimensional materials.

Reviewer: K. Kamala Bharathi, SRM
Institute of Science and Technology, India.
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his reference book is aimed at high-

school students and the general pub-
lic. It is written from the perspective that
materials hold the key to solving 21st
century problems, especially in the areas
of energy, communications, and human
health. The book has 13 short chapters
followed by a descriptive glossary that

336 pages, $75.00

lists 500 materials. The appendices that
follow direct the reader to a comprehen-
sive list of books on materials science top-
ics and selected patent documents.
Chapter 1 discusses the important role
of materials in the 21st century economy.
Chapter 2 focuses on carbohydrates, pro-
cessing of sugars by the human body, and
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common features of soft matter. Chapter
3 presents the development of computer
chips, starting with vacuum tubes and
going through transistors to quantum
computing and biological computing.
Chapter 4 discusses natural and synthetic
polymers, Si-based polymers, protein
structure, biofuels, and bioproducts.
Chapter 5 covers the uses of materi-
als in health care, including lasers and
imaging technologies, pharmaceuticals,
drug delivery, coronary stents, implants,
and antimicrobial agents. Chapter 6 deals
with materials for solid-state lighting and
highlights the large time lag between ini-
tial materials discovery and widespread
deployment of technology using the
example of light-emitting diodes (LEDs).



