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Light-Matter
Interaction

Vol. 1: Fundamentals
and Applications

John Weiner and 
P.T. Ho

S tarting with a description
of the absorption and

emission of radiation, this
book explores the fundamen-
tals of physics as they apply 
to the interaction of light and
matter. The authors describe

how these fundamentals
are applied in laboratories.
Although the topics covered
are fairly basic to our field, the
composition of the book is
quite unique because the var-
ious light-matter interactions
are discussed in a common
context, namely, a two-level
atom interacting with a radi-
ation field. This approach
enables an understanding 
of the differences between
the semi-classical and the
fully quantum mechanical
treatments.

The reader learns of the
topic’s evolution from the
semi-classical treatment of
light-matter interactions to
optical Bloch equations, the
latter indispensable to
describing the time-depen-
dent interactions between
atoms and light. For lower
light levels (lower radiation
field strengths), the atom state

and the radiation field can be
treated separately using the
semi-classical approach. (The
atom state is treated based 
on quantum mechanics and
mathematically expressed 
by the Hamiltonian operator,
while the radiation field is
expressed in a classical 
manner.)

For higher light levels,
coupling between the excited
state atoms and the radiation
field can occur. When such a
strong coupling takes place,
the atom state and the radia-
tion field—as well as the 
coupling state between the
excited atom state and radia-
tion field—all need to be
treated based on quantum
mechanics. This means that
all three (atom state, radia-
tion field and the coupling
state between the atom
states and the radiation field) 
need to be mathematically
expressed by Hamiltonian
operators. This corresponds
to the “full Hamiltonian.”
The state where such a cou-
pling exists between the atom
state and radiation field is
referred to as the “dressed

state.” Mathematically, the
dressed state can be derived
by the diagonalization of the
Hamiltonian. The Nd:YAG
laser, erbium-doped fiber
amplifier and the semicon-
ductor laser are all applica-
tions that rely on such
light-matter interactions, and
this book explores these
applications as well.

The book’s use of exten-
sive equations makes it a
good tool for students. The
equations and descriptive
explanations are quite help-
ful, as are the appendixes
which are added to some
chapters. Simple but useful
figures will prove especially
helpful for the reader who is
less familiar with the mathe-
matical treatment of physical
problems.

This book should be use-
ful for undergraduate and
graduate students, as well as
for researchers and engineers
in physics, chemistry and
electronics.

John Wiley & Sons, 2003; $50. 
Review by Hiroshi Mataki, senior
researcher at the Kansai Research
Institute, Kyoto, Japan.

The opinions expressed in the book review section are those of the
reviewer and do not necessarily reflect those of OPN or OSA.

Handbook of 
Optical Materials
Marvin J. Weber 

More than 1,000 crystalline
materials are covered in the

first section of this book, which,
as is appropriate for a handbook
on materials, contains more tables
and numbers than text. In section
two, we find descriptions of over
40 commercial glasses, over 30

varieties of specialty optical glasses, fused silica, fluoride
glasses and chalcogenide glasses. Much space is also devoted
to polymeric materials, metals, liquids and gases. The
straightforward organization of the data tables makes it 
easy to find parameters. There is an extensive list of refer-
ences. An appendix provides abbreviations, acronyms and
mineralogical or common names of more than 400 optical
materials: useful if one happens to know one name only.
This handbook could serve as a comprehensive desktop 
reference for engineers or physicists.

CRC Press, 2003; $130 (hardcover). Review by Steve M. Hong, Redfern
Integrated Optics, Fremont, Calif.
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Wavelets in Signal and
Image Analysis
Arthur A. Petrosian and 
François G. Meyer, editors

This book covers some of the
most significant current

applied wavelet research and its
applications. A working knowledge
of basic wavelet theory and related
technologies would be helpful in

reading any of the papers presented in this collection, which
includes: discussion of wavelet designs; multiscale analysis;
estimation and filtering; signal and image compression prob-
lems; and applications in biomedicine and other fields.
Wavelet methods are being used, for example, in computer-
aided medical diagnoses, seismic data analyses and in the
monitoring of electromechanical equipment. I highly recom-
mend this book to those working in theoretical or applied
wavelet research.

Kluwer Academic Publishers, 2001; $158. Review by Axel Mainzer Koenig, 
chief executive officer of 21st Century Data Analysis, Portland, Ore.

An Engineering
Introduction to
Biotechnology
J. Patrick Fitch 

This is an introductory book
about biology written for

engineers and physicists. The
author is a physicist. Although a
book about biology published in
the SPIE Tutorial Text Series

could be considered strange, these days physicists and engi-
neers study biology for many purposes. The book includes
a description of the basics of cells and cellular organisms,
the structure and role of DNA and RNA, the manipulation
of nucleic acids and proteins, and genetic engineering. This
book deserves to be read; it explains, in a very simple man-
ner, modern biology research of paramount importance.

SPIE Press, 2002; $44. Review by Mircea Dragoman of the Institute of
Microtechnology, Bucharest, Romania.
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