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’I"hjs book is focused on the physics of an
interesting material, graphene, with its
unique two-dimensional crystal structure
that confers special electrical, thermal, opti-
cal, and mechanical properties with a wide
pallete of possible applications. It contains
nine chapters, out of which the first two
familiarize the reader with some specific
phenomena, such as the Landau level effect
and the quantum Hall effect, particularly
interesting for graphene developments. The
next three chapters deal with the physical
properties and quantum mechanics of graph-
ene, while chapters 6-8 report on sources
and methods for producing graphene and
characterization techniques for graphene-
based materials. The last 50 pages of the
final chapter are devoted to applications.
The book develops the basic con-
cepts for understanding the versatility of
graphene related to its electronic band
structure, which may be engineered by
various methods able to break graphene’s
lattice symmetry, such as defect genera-
tion, water adsorption, and interaction with

gases. In this context, some of graphene’s
special properties are explained in detail.
Micrometer-sized samples of graphene
show some of the best electron mobil-
ity values ever measured. As the optical
response of graphene nanoribbons may
extend into the THz range by using an
applied magnetic field, a practical appli-
cation may be a graphene-based Bragg
grating, which is a one-dimensional pho-
tonic crystal that is capable of excitation
of surface electromagnetic waves in a
periodic structure. Such phenomena may
contribute to different devices and their
improvements: fiber lasers, mode-locking,
microwave saturable absorbers, polarizers,
modulators in the microwave range, and
broadband wireless access networks.

The plasmonic dynamics may exploit
optical properties of graphene to design a
solid-state laser in the THz range with high
efficiency at room temperature. Thermal
properties of graphene are also different
from those of other carbon materials, such
as graphite, nanotubes, or diamond, and

the nature of conductivity at the charge-
neutrality point has been discussed in
connection with graphene-based device
fabrication. Moreover, graphene is one of
the strongest materials from a mechani-
cal point of view. For instance, graphene
exhibits more than 100 times greater
breaking strength than steel. The ease of
shaping and the firmness of thin graphene
layers may facilitate making lighter vehi-
cles and airplanes that use less fuel and
generate less pollution. It is expected that
graphene could replace silicon technology
in many applications by 2020.

The title is a little misleading, as the
book is not specific to graphene’s applica-
tions in defense and security, but it cov-
ers applications tangential to these areas,
such as those mainly used in electronic
devices: a new generation of high-fre-
quency transistors, ultrafast photodetec-
tors, optical modulators, memory devices,
energy generation, and energy storage.

In order to take advantage of the infor-
mation provided in this book, one needs
a deep knowledge of quantum physics in
solid materials and related phenomena.
This monograph based on up-to-date ref-
erences may be useful for PhD students
and specialists in physical engineering and
applied electronics.

Reviewer: Aurelia Meghea is an Emeritus
Professor at the University Politehnica of
Bucharest, Romania.
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his book by two acclaimed experts
contains an excellent account of the

origins and implications of imperfections
in crystalline materials, and offers a vivid
introduction to the behavior of defects
in crystalline materials. The presenta-
tion of concepts is superb and is guided
by a thorough description of the funda-
mentals of the chemistry, mechanics, and
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thermodynamics of defects in solids. The
book is distinguished from other solid-state
physics and chemistry approaches by illus-
trating the influence of atomic and micro-
structural irregularities on macroscopic
properties. The contextual elaborations are
refreshing and easy to grasp due to descrip-
tive illustrations and an intuitive style rein-
forced by mathematical derivations. The
authors emphasize the importance of the
book in preparing materials science and
engineering students to understand the
behavior of defects in crystalline com-
pounds, but the book is equally suited as
a well-configured introduction to special-
ists and researchers working in the field of
materials science and related disciplines.
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