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tematically documents the spectroscopic
characteristics of rare-earth or transition
metal elements in glass hosts. Ligands and
Modifiers in Vitreous Materials fills the gap
by presenting a timely review of the nature
of chemical bonds created among network
formers, ligands, modifiers, and dopants,
and the spectroscopic characteristics of
rare-earth or transition metal dopants for
various glass systems including silica and
non-silica oxides, fluorides, germanates,
phosphates, halides, and chalcogenides
under investigation in government and
commercial laboratories around the
world.

It is shown that ligand-dopant bonds
are similar for different glasses, which
leads in turn to similarities in the  spectro-
chemical and spectroscopic parameters.
Based on spectroscopic data, the author
demonstrates that polarizability, rather
than the field strength of a ligand, has a
more significant influence on the spectro-
scopic properties of dopants. The detailed
data presented in the book cover lum-
inescence spectra, electron-absorption
spectra, electron-paramagnetic-resonance
spectra, infrared spectra, x-ray spectra,
neutron diffraction and Raman spectra of
various dopants in many significant silica
and nonsilica glasses.

Ligands and Modifiers in Vitreous Mate-
rials is the only book to be published so far
in the field of spectroscopy of doped-glass
materials, which is surprising in view of
the importance of rare-earth-doped glass-
es to photonic technology. The major
challenges to developing the next genera-
tion of photonic devices are mostly mate-
rial related, and form the "heart and soul"
of advanced photonic devices for optical
communication and sensor applications.
For example, erbium-doped-fiber ampli-
fiers(EDFA) for optical communications
are still relatively bulky and expensive,
which limits their use to long-haul appli-
cations.

To obtain compact amplifiers for local
area network (LAN) applications, signifi-
cant progress must be made in under-
standing the chemical and physical limits
of doping in silica glasses or in finding
new combinations of glass hosts, modi-
fiers, ligands, and dopants. This book is a
very useful reference for understanding
chemical bonds among network formers,
modifiers, ligands, and dopants, and the
spectroscopic properties of dopants in
glass hosts. It is the first step toward the
targeted formulation of doped glasses for

photonic device applications. Everyone in-
terested in doped glasses should have this
book in their library.

Frank G. Shi is associate professor and director of the
Optoelectronics Packaging and Automation Labora-
tory,California Institute of Telecommunication and In-
formation Technology, Samulie School of Engineering,
University of California, Irvine. His e-mail address is
fgshi@uci.edu.
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A s a class of nonequilibrium materials,
glasses of any chemical composition

can be prepared from their respective
melts  as long as they are cooled sufficient-
ly fast. This processing flexibility provides
unlimited opportunities to obtain the
glass materials with unique properties re-
quired for photonic and other technologi-
cal applications. Yet also because of this
flexibility, the processing optimization of
glass composition for a targeted applica-
tion becomes a challenging task. Although
a thorough understanding of the proper-
ty-composition-microstructure relation-
ship may not be attained in the near fu-
ture, any progress in this direction will
have significant implications for the low-
cost development of new glass materials
for photonic applications. It is with this
goal in mind that Alfred Margaryan, who
has more than 30 years experience in the
spectroscopic study of doped glasses, has
written Ligands and Modifiers in Vitreous
Materials.

The spectroscopic characteristics of in-
organic compounds of transition elements
in crystalline materials are well under-
stood, but there is no publication that sys-
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S ince the experimental demonstration
in 1995 of Bose-Einstein condensation

(BEC) in dilute atomic gases of alkali
atoms of 87Rb, numerous studies of the
properties of this novel macroscopic
quantum system have been carried out.
The field’s rapid development has encom-
passed pioneering work in areas including
laser cooling, matter-wave trapping in op-
tical lattices, the atom laser, and macro-
scopic quantum tunneling. One of the
most fascinating directions of research in-
volves atom lasers (pulsed, cw, mode
locked, etc.): it is expected to produce a
revolution similar to that unleashed by the
laser itself 40 years ago.

This book includes selected first-class
review papers based on the lectures given
at the International School of Quantum
Electronics on Bose-Einstein Condensates
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About a century ago Roentgen discov-
ered x rays, and within a few years ra-

diology had developed into an important
diagnostic tool. Today’s radiologists can
choose from a number of imaging tech-
niques: computed-x-ray tomography,
magnetic resonance imaging, digital sub-
traction imaging, Doppler ultrasound im-
aging, positron emission tomography
(PET), and single photon emission com-
puted tomography (SPECT). The Hand-
book of Medical Image Processing and
Analysis covers the advanced mathemati-
cal techniques developed to enhance the
visual perception of medical images and

to analyze the processed images as an aid
in disease detection and diagnosis.

The handbook is the second volume of
a trilogy on medical imaging; the first cov-
ers physics and psychophysics, the third
covers image display archiving and image
transmission. Mathematically rigorous,
detailed, comprehensive, clear, and up-to-
date, the handbook is designed for gradu-
ate students, researchers, and clinicians
who work in medical imaging. Since a
number of mathematical algorithms are
developed, it is essential that the reader
possess a broad mathematical background
and familiarity with both image process-
ing and digital signal processing. To this
end I recommend two books as supple-
mental resources: Bovik’s Handbook of Im-
age and Video Processing and Madisetti and
Williams’ The Digital Signal Processing
Handbook.

The Handbook of Medical Imaging dif-
fers from many excellent books on image
processing in that its focus is on medical
image processing and analysis. The sec-
tions on image analysis touch on a range
of organs and techniques: echocardiogra-
phy of the heart, cardiac image analysis,
vascular imaging, mammography, pul-
monary imaging, tumor imaging, brain
image analysis and atlas construction.

The handbook is well organized, well
written, and illustrated with appropriate
drawings, photographs (many in color),
and tables. The quality of the printing is
high. Each chapter features an extensive
list of references, including recent papers,
classic papers, books, and Ph.D. theses. A
useful index is provided. I found the ex-
tended table of contents an important aid
in locating specific topics.

The handbook may serve as a reference
for at least one “non-traditional” group of
readers: patent attorneys and lawyers in-
volved with  scientific evidence about
claims of medical devices and the inter-
pretation of medical images.

The book contains an extensive chapter
on validation of medical images and de-
vices. It is critical that the scientists in-
volved in court cases as expert witnesses be
educated on the topic of validation of
medical devices and the correct use of sta-
tistics. This section of the book covers true
and false positives and negatives, sensitivi-
ty and specificity, the receiver operating
characteristic (ROC) curve, and the cor-
rect use of statistical tests. Indeed, a better
understanding of medical image analysis
techniques and instrumentation may one

and Atom Lasers held in Erice, Italy in Oc-
tober 1999, under the auspices of the Et-
tore Majorana Centre and Foundation for
Scientific Culture. The school (and hence,
this book) was intended to cover the
methods used to produce BEC and coher-
ent matter waves, to manipulate them and
to study their unique properties, with the
emphasis on new types of sources such as
atom lasers. The 23 chapters, written by
the researchers representing the major
groups in each field, cover current devel-
opments in basic techniques, materials,
and applications in the generation of co-
herent beams of atoms.

Many of the contributions are written
as extended review papers to provide
broad and representative coverage of the
field. The first review (by Wolfgang Ket-
terle) sets a very high standard. It offers an
overview of the experimental studies of
BECs in sodium as an example, discussing
many new and original concepts generated
and elaborated by the Massachusetts Insti-
tute of Technology group, such as spinor
condensates, spin domains and quantum
tunneling, normal and surface modes of
BEC and a direct visualization of the
macroscopic wave function, light scatter-
ing from BECs, and atom lasers. The au-
thor writes that BEC “provides us with a
new window on the quantum world,
where wave properties of matter dominate
on a macroscopic scale.”

Several papers discuss the effect of the
macroscopic phase of BEC observed in the
measurement of a relative phase between
two BECs, and the generation of vortices
and dark solitons by the phase imprinting
method. Recent advances in nonlinear co-
herent atom optics are presented with a
discussion of the matter-wave analog of
fourth-harmonic generation demonstrat-
ed at the National Institute of Standards
and Technology, and the generation and
manipulation of atom laser beams by dif-
ferent methods, reviewed by the group
from Garching, Germany. Several theoret-
ical papers discuss the most recent ad-
vances in atom laser theory, atom interfer-
ometry with ultracold atoms, the matter-
wave Josephson effect with BECs, the ap-
plication of cold atoms to the concept of
quantum computing, and even recent
concepts involving trapped Fermi vapors,
photoassociative spectroscopy, and molec-
ular BEC.

In my view, this book is the most stim-
ulating source of information available to-
day on coherent matter waves, BEC, and

atom lasers. It is an ideal starting point for
students, for more advanced researchers
who are moving into this new field, and
for anyone seeking basic knowledge of the
most advanced techniques and concepts
embodied in the new research presented
by a number of leading groups around the
world.

Yuri Kivshar is with the Nonlinear Physics Group at
the Research School of Physical Sciences and Engi-
neering, Australian National University, Canberra,
Australia. He can be reached at ysk124@rsphysse.
anu.edu.au.
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I nfrared and Raman Spectroscopy of Bio-
logical Materials, the 24th volume in the

Practical Spectroscopy Series, provides a
comprehensive overview of the latest de-
velopments in vibrational spectroscopy.
The roots of infrared (IR) spectroscopy go
back almost 200 years. The birth of Raman
spectroscopy is generally associated with a
series of publications by C.V. Raman in
1928. Although biological molecules have
been studied using an array of physical
techniques, vibrational (IR and Raman)
spectroscopy offers certain advantages
over other approaches. New applications
of vibrational spectroscopy in biology and
medicine are based on lasers, array detec-
tors, vibrational circular dichroism, Ra-
man optical activity, time-resolved and
surface-enhanced techniques, and ad-
vances in information technology. Thanks
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A s its title suggests, this book explores
the mechanical behavior of ceramics.

The importance of ceramic materials in
many technological applications has 
fueled a tremendous effort to understand
their mechanical properties. This new of-
fering by David Green, a professor of ma-
terials science at Pennsylvania State Uni-
versity, is the culmination of his teaching
on the topic over the course of many years.
Green's book, which starts at an elemen-
tary level, will be useful as a reference and
a source of inspiration for graduate and
advanced undergraduate students of engi-
neering and physics, as well as their teach-
ers. It contains far more material than nec-
essary for a one-year course.

The first chapter, "Elastic behavior," be-
gins with the tensorial definitions of strain
and stress and ends with a discussion of
the generalized version of Hooke's law for
describing the (linear) elastic behavior of
anisotropic materials. In another chapter,
Green is concerned with the influence of
structure on the elastic constants and care-
fully develops key results on the elastic be-
havior of particulate composites. Two sec-
tions that drew my attention in this chap-
ter were a lucid summary of the effective
medium approximation and the exposi-
tion of optimal bounds methods. To illus-
trate the principles outlined in the first
chapters, the author proceeds with the cal-

day improve the quality of research re-
ports by allowing accurate, unbiased esti-
mates of diagnostic performance and
claims of comparison between various
techniques.

I highly recommend the Handbook of
Medical Imaging to everyone involved with
medical imaging and diagnostics.

Barry R. Masters, a fellow of OSA and SPIE, is a con-
sultant in Arlington,Virginia. He can be reached via e-
mail at brmail2001@yahoo.com.

to the emergence of these and other tech-
niques, it has become easier to perform
specific investigations of complex mole-
cules under difficult experimental condi-
tions.

This book integrates biophysics, bio-
chemistry, biomedicine, and biomaterials
using vibrational spectroscopy to address
key questions at the molecular level. Al-
though it was written by specialists, it is in-
tended as a review of vibrational spectro-
scopic applications to biological materials.
Its 13 chapters contain up-to-date ac-
counts of new breakthroughs in the
methodologies, biological applications,
and techniques for IR and Raman spec-
troscopy. The first chapter provides a brief
historical survey of the use of these tech-
niques to study biological materials. It is
so well written that even those not familiar
with this field will be fascinated. The re-
maining chapters focus on: applications of
vibrational optical activity, vibrational cir-
cular dichroism, biophysical IR modula-
tion spectroscopy, time-resolved Fourier
transform-IR difference spectroscopy, vi-
brational spectroscopic imaging, use of ar-
tificial neural networks in biomedical di-
agnosis, and biological applications of Ra-
man spectroscopy. Each chapter can be
read and understood as a separate unit.
The contributors have written about tech-
niques and developments in their own
laboratories as well as about specific  re-
search areas, an approach that has resulted
in a high-quality, comprehensive text. The
authors also assess the future of current
techniques and ideas, offering us a fasci-
nating glimpse into what lies ahead.

Each chapter ends with a well-organ-
ized list of references. There is also a good
subject index. The text is illustrated with
numerous figures and tables that aid in
understanding the material.

Infrared and Raman Spectroscopy of Bi-
ological Materials is a thorough introduc-
tion to a number of exciting new method-
ologies as well as to their biological appli-
cations for future use in academic and in-
dustrial environments. It is of great scien-
tific merit and will be helpful to molecular
and vibrational spectroscopists, biophysi-
cists, biochemists, biologists, and upper-
level undergraduate and graduate students
interested in the use of molecular spec-
troscopy to solve problems in the life 
sciences.

Reva Garg, associate professor at the Instituto de Físi-
ca at Universidade de Brasília, Brasília-DF, can be con-
tacted via e-mail at reva@unb.br.
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culations of some simple elastic stresses
for a large number of special cases of
isotropic bodies. Next, Green discusses
viscous flow and viscoelasticity. He intro-
duces the principal viscoelastic models
and discusses how to obtain the complex
bulk and shear moduli for a viscoelastic
material. Dispersion of solid particles in a
fluid is also briefly discussed. The sixth
chapter is devoted mainly to plastic (in-
elastic) deformation in crystalline materi-
als. I appreciated the clear review of the
various attributes of dislocations and the
nice introduction to plasticity mechanics
presented here. Chapter 7 covers creep de-
formation in crystals. Chapter 8, a thor-
ough treatment of fracture mechanics of
brittle materials, examines the different
microcracking mechanisms in ceramics.
In the ninth and final chapter, Green de-
votes time to reviewing strength measure-
ment techniques and the use of failure sta-
tistics for engineering design. The book
closes with five useful tables. All the chap-
ters are tightly organized.

What makes An Introduction to the Me-
chanical Properties of Ceramics especially
attractive is that it is largely self-contained.
Very little of importance to the subject
area is left untreated. It contains almost
everything I would want my graduate stu-
dents to know as an initial basis for re-
search on the mechanical properties of ce-
ramics. Practical data are used for illustra-
tive calculations. What’s more, to many
chapters Green adds references to original
work for further reading. Another plus is
the large number of exercises that encour-
age one to make one’s own discoveries.
The numerous figures are of excellent
quality.

The book possesses a unity of vision
that endows it with intellectual coherence.
The fact that the book can be read in sec-
tions allows it to be used as a text, even
though there is far more material than one
could imagine covering in any one-year
course. Overall, the level of writing is un-
usually high: measured, enthusiastic, and
lucid. However, as with any book offering
such an abundance of information, there
will inevitably be shortcomings: among
the minor omissions is a lack of informa-
tion about the mechanical properties of
high-Tc cuprates for superconductivity
applications, as well as to powder metal-
lurgy and its recent applications in the
area of nanotechnology. Another aspect of
ceramics not covered in Green's text is the
environmental and economic implications

of society's use of materials, e.g., waste dis-
posal and recycling. This is not to suggest
that these topics should have been includ-
ed in the book. It already contains 336 full-
size pages, and could not have been made
much longer without becoming unwieldy.
What I consider defects are minor com-
pared to the level of achievement of
Green's book. It joins a small number of
alternatives concerned with ceramics fun-
damentals and engineering applications, a
niche dominated for a long time by books
such as Mechanical Properties of Matter by
A. H. Cottrell, Structure-Property Relations
by R. E. Newnham, Introduction to Ceram-
ics by W. D. Kingery, H. K. Bowen, and D.
R. Uhlmann, and Mechanical Behaviour of
Ceramics by R. W. Davidge. I am happy to
own all these texts. This new book, a truly
interesting read, will also serve as a useful
reference for the practioner.

Christian Brosseau is a professor of physics in the
Physics Department at the Université de Bretagne
Occidentale in Brest, France. His e-mail address is
brosseau@univ-brest.fr.

ear Optics begins with an introductory
overview of how the book is organized.
This is followed in Chapter 2 by a review
of diffraction-grating theory in linear op-
tics. The electromagnetic theory of non-
linear optics, including an outline of con-
stitutive relations, is given in Chapter 3.
The theory is applied to corrugated dielec-
tric waveguides in Chapter 4 and to sec-
ond-harmonic generation in metallic grat-
ings in Chapter 5. Chapter 6 covers the
concept of phase matching. The lengthy
Chapter 7 covers leaky modes in nonlin-
ear optical resonances. Chapter 8 
describes linear distributed couplers.
Chapter 9 describes second-harmonic
generation in leaky resonators. There are
nine appendices and an index. Every chap-
ter is followed by a long list of references.

Electromagnetic Resonances in Nonlin-
ear Optics is primarily concerned with
methods of enhancing nonlinear optical
interactions. Since it does not cover the
entire field of nonlinear optics, it is not a
text for a basic nonlinear optics course.
However, the material in this book is
unique in that it brings together in a single
place numerous topics normally scattered
in different journals. As a result, re-
searchers in nonlinear optics may well find
it interesting, especially because of the de-
tailed treatment given to the many ways to
achieve phase matching, including grat-
ing-assisted phase matching between
modes and volume phase grating involv-
ing modulation of the refractive index
and/or nonlinear susceptibility. Chapter 9
covers the instability of nonlinear optical
interactions such as chaos, bistability, and
the dynamics of interactions, from the
point of view of nonlinear resonances. The
analysis is continued in Chapter 10 and
some of the appendices.

The book includes many numerical ex-
amples, some of them supplemented by
experimental results. Since the material
covered is closely related to distributed
feedback in lasers, the book may also be of
interest to laser researchers. The concept
of resonances involving distributed spatial
feedback is also closely related to stimulat-
ed Brillouin scattering, which is not cov-
ered in the book.

Hsiung Hsu (hsu@ee.eng.ohio-state.edu) is with the
Department of Electrical Engineering at Ohio State
University.
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REVIEWED BY HSIUNG HSU

T his book is the fifth volume in the
Advances in Nonlinear Optics series

published by Gordon & Breach. It focuses
on surface nonlinear optical effects and
how they are enhanced by electromagnet-
ic resonances in the medium.

Electromagnetic Resonances in Nonlin-
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