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Semiconductor
Optoelectronic Devices 
Introduction to Physics 
and Simulation
Joachim Piprek

A s an introduction that requires
only a basic background in

solid-state physics, this book fits the
bill: the author does not spend time
developing the formalisms behind

each mechanism but does provide a qualitative explanation
with analysis and references. The text is full of diagrams, plots
and tables which help explain the underlying physics and 
differences between semiconductors. The standard simula-
tion methods are all mentioned. Web links are provided. The
author includes a wealth of information on bulk semiconduc-
tors, along with many of the cubic binaries and ternaries.
Topics covered include: hexagonal semiconductors; semi-
conductor lasers; electroabsorption modulators and multi-
quantum well band structures. The book is suitable as a
supplemental text for advanced undergraduates.

Academic Press, 2003; $90. Review by Dan Northem, The Boeing Company,
Philadelphia. 

IP Over WDM 
Building the 

Next Generation
Optical Internet 

Sudhir Dixit, ed.

A lthough a number of
excellent volumes have

been written on the topics of
Internet protocol (IP) systems
and wavelength-division 
multiplexing (WDM), only
recently has the growing
interest in IP over WDM
spurred publication of a few

books on the interaction
between the two. One of the
best is IP Over WDM, edited
by Sudhir Dixit, senior
research manager at the
Nokia Research Center in
Burlington, Mass.

In the traditional seven-
layer open systems intercon-
nect (OSI) model used for
telecommunications net-
works, it is assumed that there
will be interactions only
between adjacent layers, for
example, that layer 3 interacts
only with layers 2 and 4. The
OSI model places IP at layer 3
and WDM at layer 1, which
would imply that the two 
do not interact directly, but
only through layer 2. IP over
WDM, in contrast, is part of
the trend (also emerging in
wireless networks) of consid-
ering interactions between
non-adjacent layers in the OSI
model. IP over WDM involves
direct interaction between

layers 3 and 1. This type of
“cross-layer” network design
is expected to lead to higher
efficiency, for example,
by eliminating redundant 
functionality.

A second focus of IP over
WDM has been to transfer
some of the “intelligence” of
the electrical layers to the
optical layer, which in tradi-
tional networks has been rela-
tively “dumb” and has resided
exclusively at the bottom layer
of the OSI model. The optical
layer can, however, be
extended to higher layers of
the OSI model. Network effi-
ciency can be improved and
switching delays reduced by
combining the unintelligent
optical “fat pipes”—or, in
other words, the high band-
width communications chan-
nels—with smart optical
switching devices.

The book contains 16
chapters, each written by a
different team of authors. The
list of contributors reads like a
veritable “Who’s who” of the
world of optical networking.
The affiliations of the authors
include businesses as well as
academic institutions in the
United States, Europe and
Asia. As might be expected,
the volume offers a well-
balanced mix of theory and
applications.

The book walks the reader
through the entire panorama
of networking, from basic IP
through architecture (data

and voice) and—on the opti-
cal front—from basic WDM
components to architecture.
Important issues are high-
lighted: wavelength conver-
sion, optical packet switching,
contention resolution mecha-
nisms and multiprotocol over
WDM. The book ends with
chapters on the specifics of IP
over WDM: traffic manage-
ment, IP and wavelength
routing, control, signaling and
survivability. A final chapter,
on revisions to internetwork-
ing models and standards
direction, is written appropri-
ately by a team from
Sycamore Networks (includ-
ing Rick Barry, formerly chief
technical officer), one of the
first companies to promote
intelligent optical networks.
The book includes a compre-
hensive index, numerous 
figures and a wealth of
references at the end of
each chapter.

IP Over WDM: Building the
Next Generation Optical Inter-
net is an excellent reference
for engineers and architects
engaged in building tomor-
row’s networks. As a textbook
for a challenging graduate
level class, it could well lead
the students in a number of
exciting research directions.

John Wiley & Sons, 1st edition, 2003,
$84.95. Reviewed by Bogdan Hoanca,
assistant professor, computer and
information systems, College of
Business and Public Policy, University
of Alaska-Anchorage.
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Finite Element and Boundary
Element Applications in 
Quantum Mechanics
L. Ramdas Ram-Mohan

This well-organized book is an
elementary introduction to

quantum mechanics, the finite 
element method and the boundary
element method. Individual chap-
ters cover simple quantum sys-
tems, quantum mechanical

tunneling, Schrödinger-Poisson self-consistency, quantum
states in a magnetic field (Landau states), wave-function 
engineering, quantum wires and waveguides, time-dependent
problems and the application of the boundary element
method to surface plasmons, quantum electron waveguides
and quantum scattering. Directed to an audience of senior
undergraduate and graduate students, it features bibliogra-
phies for each chapter, and author and subject indices.

Oxford University Press, 2002; $40. Review by Peter Enders, Siemens, 
Berlin, Germany. 

Integrated Optics
Theory and Technology
R. G. Hunsperger

This book covers a broad range
of topics including: optical

waveguide theory and applications;
modulators, lasers and amplifiers;
detectors; and optical integrated
circuits. All the chapters in this, the
5th edition, have been revised and
updated. New chapters have been

added on polymer and fiber integrated optics, optical ampli-
fiers, micro-optical-electromechanical devices and photonic
and microwave wireless systems. The text is comprehensive
enough for an introductory course in integrated optics, yet
concise enough to be easily readable by the practicing engineer.
Well-organized, with references and an index, the book is suit-
able for use as a classroom text or a specialist’s reference. Illu-
strations from technical journals are used to demonstrate the
relevance of theory to current hot topics in integrated optics.

Springer-Verlag, 2002; $75. Review by Jingyi Wang, senior designer, InPhenix
Inc., Livermore, Calif. 

Optoelectronics
Emmanuel Rosencher 
and Borge Vinter

This extensive, well-organized
volume deals almost exclu-

sively with the theoretical aspects
of optoelectronics, although the
authors have worked hard to pre-
sent these concepts in a practical
perspective. The focus is on solid-
state physics, with special emphasis

on the optical and electronic properties of semiconductors.
Several chapters are concerned with semiconductor devices
such as photodetectors, light-emitting diodes and diode lasers.
There are sections devoted to waveguides and optical fre-
quency conversion in nonlinear crystals, vertical cavity surface
emitting lasers, quantum dots and wires, SEED electromodula-
tors and multiple quantum well lasers. References are pro-
vided, although they could have been more extensive. There is
a comprehensive index. The book is intended as a text for stu-
dents and a reference for researchers.

Cambridge University Press, 2002; $150 (hardcover), $55 (paperback). Review
by Dejan Pantelic, Institute of Physics, Belgrade, Yugoslavia.

RF Photonic Technology
In Optical Fiber Links
William S. C. Chang, ed.

This book covers key compo-
nents and system applications

of radio frequency (RF) photonic
link technologies, including figures
of merit and design trade-offs.
System applications such as subcar-
rier links in access networks, opto-
electronic oscillators, photonic

frequency conversion and phase array antenna are also covered.
Another focus is analog modulation technology, including
direct-modulated semiconductor lasers, LiNbO3 external mod-
ulators, LiNbO3 traveling wave modulators, multiple-quan-
tum-well electroabsorption modulators and polymer
modulators. The reader should have some knowledge of radio
frequency technologies and semiconductor optics. There are
extensive references at the end of each chapter. The book is
suitable as a reference for those working in CATV, access net-
works, RF signal processing or photonic phased array antennas.

Cambridge University Press, 2002; $110. Review by Steve Hong, director of
research and development, Luxxon Technology Corp., Taipei, Taiwan.
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