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The physical meanings of the basic con
cepts and principles are well explained
Some typical applications of the basic con
cepts and principles are introduced. To he
the reader to understand well and kno
more, the authors also furnished problem
references, and additional readings at t
end of each chapter.
There are two chapters that have rel

tively richer contents than the other chap
ters. They are Chap. 7, ‘‘Holography’’ and
Chap. 9, ‘‘Fourier Optics.’’ These two
chapters have more detailed presentatio
in the aspects of principles and applica
tions. Appendix 1, ‘‘The Fourier Trans-
form,’’ is helpful for the reader to refresh
the basics in Fourier transform. Appendi
2, ‘‘Solutions to Problems,’’ gives the
reader a reference to check answers
problems in real time.
The authors present the contents in

good order. They start with the history o
optics in Chap. 1. In the section of pas
history, they discuss the major scientis
and events that made big contributions
optics. In the section of the present , the
discuss the popular and important fields
which coherent optics has applications.
the section of the future, they start and en
with questions to challenge the reader.
Chap. 2, they classify optics into four mai
areas: geometrical optics, wave optic
quantum optics, and statistical optics. On
wave optics is highlighted by this book
Chapter 3 introduces the fundamentals
wave optics. It starts with Maxwell equa
tions then goes to a wave equation via
concise mathematical derivation. Solution
to the wave equation, such as on
dimensional waves, plane waves, spheric
waves, and Bessel waves, are present
The expression for intensity of light wave
is derived thereafter.
In Chaps. 4 to 9, they introduce the con

cepts, principles, and applications in se
eral different aspects of light wave propa
gation. They start with the concept o
coherence in Chap. 4. After the definitio
of temporal coherence, spatial coherenc
and spatiotemporal coherence, the applic
tions are naturally derived, such as stell
interferometry, Fourier transform spectros
copy, and intensity correlation. Chapter
has an emphasis on multiple beam interfe
ence, the principle of which is exemplified
by the Fabry-Pe´rot interferometer. The ap-
plications to interference spectroscop
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difference-frequency analysis, and dual-
recycling interferometers are introduced
and demonstrated with some experimental
results. In Chap. 6, the authors gave a neat
explanation about the size of speckle,
which is supported by simple experimental
results. Double exposure and time-average
techniques are introduced. Then the experi-
mental results are used to demonstrate the
applications of speckle interferometry. Ho-
lography is highlighted in Chap. 7. The
principles of optical holography and digital
holography are well explained and demon-
strated. A white light hologram is engraved
in the cover of this book. They also intro-
duce different holographic arrangements
for in-line holograms, reflection holograms,
transmission holograms, white light holo-
grams, rainbow holograms, and holo-
graphic cinematography. Chapter 8 intro-
duces the principle and applications of
three interferometers: Mach-Zehnder, Sag-
nac, and holographic. In Chap. 9, Fourier
optics is well explained and demonstrated.
They start with scalar diffraction theory,
followed by the description of Fresnel and
Fraunhofer approximations. After con-
structing the concept of Fourier transforms
by a lens, they discuss many optical Fourier
spectra, e.g., point source, plane wave, in-
finitely long slit, two point source, cosine
grating, circular aperture, and compound
grating systems. Then the concept of coher-
ent optical filtering is exemplified by sev-
eral applications, such as low-pass filter or
spatial frequency filter, high-pass filter or
dark field method, phase filter or phase
contrast method, half-plane filter or
Schlieren method, raster elimination, holo-
graphic filters, and pattern recognition.
Many experimental results are provided.
Chapter 10 introduces the laser principle,

laser rate equations, stationery operation,
stability analysis, and chaotic dynamics. In
Chapter 11, the authors give brief introduc-
tions to several nonlinear optical processes,
such as two-wave, three-wave, four-wave,
and multiphoton interactions, and multiple
optical wave interactions in crystal. The
last chapter is devoted to a brief introduc-
tion to fiber optics, in which they discuss
glass fiber, fiber sensors, optical solitons,
and fiber optical signal processing.
In summary, this book is recommended

as an introductory text book to junior un-
dergraduates who have a little background
in college physics and mathematics, and
Coherent Optics: Fundamentals
and Applications
Werner Lauterborn, Thomas Kurz, and
Martin Wiesenfeldt, X1294 pages, illustra-
tions, index, references, lists of additiona
readings, two appendixes, problems follow
ing each chapter~except Chap. 2!, and so-
lutions at the end of book~Appendix 2!.
ISBN 3-540-58372-6. Springer Verlag, 175
Fifth Avenue, New York 10011~1995! $49
hardbound.

Reviewed by Minhua Liang, Neuristics
Corporation, 110 West Road, Suite 435
Baltimore, MD 21204-2316.

This book is planned by the authors ‘‘to
promote the foundations of coherent op
tics’’ and to ‘‘enable the reader to follow
the contemporary literature from a firm ba
sis.’’ After I finished reading it, I found that
this book does indeed serve this purpos
The authors’ research and teaching expe
ences have made this book a good form
presentation. I recommend this book as a
introductory text book to junior under-
graduates majoring in natural science or e
gineering and having interests in coheren
optics, and as a supplementary reading m
terial to senior undergraduates and grad
ates in the fields related to coherent optic
Coherent Optics: Fundamentals and Ap

plicationscovers a wide area, including the
history of optics, the classification of opti-
cal fields, fundamentals of wave optics, co
herence, multiple-beam interference
speckle, holography, interferometry, Fou
rier optics, nonlinear dynamics of the lase
nonlinear optics, and fiber optics. There’
no doubt that such a wide area of conten
cannot be covered in a detailed fashion an
it has to be concise. Although the selectio
of the contents was subject to the author
opinions, they are actually quite compre
hensive. The authors try to give the reade
a whole view of the area that coherent op
tics can mainly cover, so that a newcome
to the field of optics will not be tangled by
several specific problems, although thes
specific problems may turn out to be ver
important.
The style of this book is concise, funda

mental, and easy to understand. Each cha
ter starts with basic concepts and principle
that are usually described by concise mat
ematical equations. These equations a
also easy to follow and not intimidating.
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BOOK REVIEWS
want to have a broad view of the funda
mentals and applications of coherent optic
It is also recommended as supplementa
reading material to senior undergraduate
and graduates who major in the fields re
lated to coherent optics. The problems, re
erences, additional readings, and two a
pendixes can help the reader in the proce
of studying this book.

Semiconductor Lasers: Past,
Present, and Future
Govind P. Agrawal, Editor, 365 pages, il-
lustrations, index, references, and contribu
tors list. ISBN 1-56396-211-X, AIP Press
500 Sunnyside Blvd., Woodbury, NY
11797-2999~1995! $75 hardbound.

Reviewed by O’Dae Kwon, Pohang Uni-
versity of Science and Technology, Electri
cal Engineering Department, Pohang, KB
790-784, Korea.

The major title of this book is identical to
Semiconductor Lasers, by G. P. Agrawal
and N. K. Dutta~1993, 2nd ed.!, now ab-
breviated as SL/93. Whereas SL/93 ha
been regarded by many as an excelle
graduate-level text or reference in this field
the new monograph edited by Agrawal ma
become a popular companion referenc
giving a broad review of the state-of-the-ar
techniques in several different areas of im
portance.
The book consists of a collection of re

view articles contributed by different au-
thors. Most articles are well organized
within the book, with each self-contained
and clear chapter supplying about 50 to 14
references. The book employs fairly coher
ent notations and terminology throughou
and begins with the editor’s introduction
which is similar to SL/93’s introduction ex-
cept with some modifications, additions
and deletions.
Chapter 1, written by J. J. Coleman, dis

cusses quantum-well heterostructure lase
including a short introduction to the quan
tum effects, two-dimensional density o
states, transparent and threshold curre
densities, and gain. Issues associated w
designs and materials are almost abse
here, while the author gives a neat accou
of strained quantum-well InGaAs lasers in
terms of threshold current density, polariza
tion, and gain.
Chapter 2, by N. Chinone and M. Okai

is well organized and presents the distrib
uted feedback~DFB! laser for lightwave
communication systems, covering th
theory, fabrication, performance, and re
cent progress. However, objective com
ments on primary limitations of the curren
DFB lasers could have been in place fo
next-generation systems.
The next chapter, contributed by M.
Optical
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Kourogi and M. Ohtsu, reviews the current
progress on the suppression of the fre-
quency modulation noise in semiconductor
lasers. The noise originating from quantum
fluctuation degrades system performances
due to broadened linewidth. Principles of
frequency modulation noise by optical
feedback and negative electrical feedback
are also given.
Chapter 4 concerns mode-locked semi-

conductor lasers for short pulse generation
and was written by R. J. Helkey and J. E.
Bowers. It starts with general mode-locking
configurations and models, and then
stresses the role of self-phase modulation
effects leading to chirped pulse generation.
This chapter also offers a special section on
the colliding pulse mode-locking technique
and schemes of mode-locked pulse stabili-
zation.
C. J. Chang-Hasnain presents a review of

vertical cavity surface-emitting lasers~VC-
SELs! in Chap. 5. This chapter begins with
a rather short overview, and addresses real
difficulties associated with actual
multilayer growth of Bragg reflectors to-
gether with different VCSEL geometries
and arrays. The author later extends the ar-
ray discussion to an impressive account of
multiple wavelength array design and fab-
rication. Also included is an analysis of the
transverse mode variation of VCSELs. A
broader account of low-threshold perfor-
mances and oxidation behavior of air-post-
type VCSELs is missing. As far as the
surface-emitting prospects are concerned,
recent work on the Fresnel zone laser and
concentric circle grating laser would have
been worth mentioning, too.
Chapter 6, by G. Hatakoshi, provides a

good review of visible semiconductor la-
sers based on InGaAlP quaternary alloy
structures. It briefly deals with various de-
vice structures such as ridge-type, hetero-
barrier blocking, index-guiding, multiquan-
tum barrier, off-angle substrate, and tensile
stress. In-depth discussions of carrier over-
flow and thermal problems are given for
high-power and short-wavelength opera-
tions.
Although a bit less familiar to me, the

II-VI wide-gap lasers discussion in Chap.
7, covered by A.V. Nurmikko and R. L.
Gunshor, appears to provide a good review.
It summarizes historical developments,
doping problems, materials and physics,
confinement conditions, recent results in
blue-green emissions achieved by different
laboratories, and degradation issues. A
small drawback is the absence of detailed
comparisons with III-V materials, e.g.,
GaN and AlN, and IV-IV materials, e.g.,
SiC, in the blue-green competition.
Chapter 8, by G. P. Agrawal, the editor,

appears to be an updated version of the op-
tical amplifier chapter in SL/93. The chap-
ter now drops the fiber amplifier section
and concerns solely the semiconductor am-
1801Engineering, Vol. 35 No. 6, June 1996
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BOOK REVIEWS
plifier. It treats some new aspects such a
four-wave mixing involved with interchan-
nel crosstalk, and master-oscillator powe
amplifier ~MOPA! structures for high-
power applications. One may foresee
long-term application to the photonic
switching based on the monolithic integra
tion advantage of the semiconductor ampl
fier.
In Chapter 9, G. R. Gray gives a very

broad overview for laser applications, from
optical communication, optical data stor
age, laser printing, and atomic spectros
copy, through medical applications. The fi
nal chapter, by G.-H. Duan, addresses th
use of semiconductor lasers and amplifie
for optical switching, in terms of basic
properties, bistability, self-pulsation clocks
wavelength converters, and tunable filters
The book as a collection of different ar-

ticles suffers from a lack of information on
high-power laser arrays, ultra-low thresh
old work, and quantum wire and box struc
tures. Otherwise, it contains a very broa
spectrum and up-to-date survey of th
semiconductor laser with a good amount o
references. Most chapters are easily rea
able and are not clogged with too man
equations. It is a good companion to SL/93

Optical Methods of Engineering
Analysis
Gary Cloud, 503 pages, illustrations, autho
and subject index, and references. ISB
0-521-45087-X. Cambridge University
Press, 40 West 20th Street, New York, NY
10011-4211~1995! $69.95 hardbound.
1802 Optical Engineering, Vol. 35 No. 6, June
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Reviewed by John L. Turner, Bridge-
stone/Firestone Inc., Advanced Techno
ogy, 1200 Firestone Parkway, Akron, OH
44317

During the past few decades, important a
vances in the development and applicatio
of optical methods for the engineerin
analysis of structural deformation hav
been realized. With the advent of the lase
interferometric methods have receive
much attention and now constitute a broa
family of experimental measurement tech
niques for displacement and strain analys
Recent developments in electro-optics a
digital imaging have also contributed to th
utility of these methods.
In researching and teaching these me

ods in senior and graduate level universi
courses over the past 25 years, Cloud d
veloped extensive lecture notes and refe
ence materials. In recognizing the need
engineering education for a single contem
porary text book spanning these area
Cloud was motivated to write this text to
fill a void. The stated intent of the book is
for use as a teaching tool rather than as
research monograph or handbook. The a
thor’s objectives include coverage of im
portant older methods such as photoelast
ity up through more recent techniques suc
as moiré interferometry. The approach
taken is to present a blend of theory an
practice for each technique, progressin
through each class of methods, introducin
new increments of theory only as necessa
for the particular topic being covered. Thi
approach was aimed at enhancing t
teaching process and facilitating the inte
gration of laboratory experiments into th
course at an early stage.
The book is organized into seven se

tions. The first section covers some bas
concepts in optics with an introduction to
interferometry. The remaining six section
focus on particular classes of optical meth
ods ~photoelasticity, geometrical moire´,
diffraction theory and optical processing
moiré interferometry, holographic interfer-
ometry, and speckle methods!. Each sec-
tion contains several chapters that typical
cover a theoretical description of th
method, implementation, and equipment i
sues, some illustrative examples of applic
tion, and experimental techniques.
The first section introduces light and in

terference with a brief review of Maxwell’s
equations, simple harmonic waves, an
some mathematical approaches for rep
senting and analyzing interfering ligh
waves. A complex number representation
introduced and is generally used for wav
analysis in subsequent chapters. No effo
however, is made to be consistent in th
approach. Photoelasticity theory is deve
oped, for example, by utilizing pure trigo
nometric functions and identities. A shor
section on matrix methods~Mueller and
1996
l-

d-
n
g
e
r,
d
d
-
is.
nd
e

th-
ty
e-
r-
in
-
s,

a
u-
-
ic-
h

d
g
g
ry
s
he
-
e

c-
ic

s
-

,

ly
e
s-
a-

-

d
re-
t
is
e
rt,
is
l-
-
t

Jones calculus! is included in Chap. 2 but is
not utilized in any of the following chap-
ters. The first section rounds out with an
introduction to some classical interferom-
etry ~Newton’s rings, Young’s fringes, and
Michelson’s interferometer!, which serves
to set the stage for subsequent coverage of
interferometric measurement methods.
Section II is dedicated to classical photo-

elasticity. This subject is covered in three
chapters, which represent a concise and tra-
ditional treatment of the basic concepts of
birefringence, polariscope function and us-
age, and model analysis methods for two
dimensional applications. Several methods
of stress separation are briefly discussed.
For reasons of space and emphasis, several
traditional topics are given little or no at-
tention. The polariscope equations, for ex-
ample, stop with the plane polariscope,
leaving the analysis of the circular polari-
scope as an exercise. Reflection photoelas-
ticity and three-dimensional photoelastic
methods such as ‘‘stress freezing’’ are also
mentioned but not pursued. These topics
are well covered, however, in readily avail-
able published texts dedicated more exclu-
sively to this subject. Their sacrifice in this
book is regrettable but understandable.
Sections III, IV, and V cover classical

~geometric! moiré and progress through
contemporary ~interferometric! moiré
methods. This coverage necessitates treat-
ment of diffraction and Fourier optical pro-
cessing, which also facilitates the later in-
troduction of holographic and speckle
interferometry~Secs. VI and VII!. Section
III presents a simple treatment of geometri-
cal moiré fringe formation and illustrative
examples of basic in-plane displacement
and strain analysis. Section IV introduces
diffraction theory via the Kirchhoff integral
solution and its reduction to a Fourier
transform process in the far field. The use
of a lens as a Fourier analyzer and for spa-
tial filtering is also emphasized. Applica-
tion of these techniques to superimposed
gratings for more sophisticated moire´ pro-
cessing is discussed and illustrated in good
detail. The final chapter of Sec. IV is dedi-
cated to practical issues of implementation
including moirégrating selection and fabri-
cation techniques, attachment to specimens,
photographic and optical setups, and fringe
analysis. A step-by-step outline of the pro-
cedures is presented. Section V consists of
three chapters dedicated to the more recent
technique of high sensitivity moire´ interfer-
ometry. The first chapter presents a detailed
theoretical description of the method for a
six beam moire´ interferometer, appropriate
for full surface strain characterization. A
rather detailed geometric derivation of ob-
lique incidence diffraction is presented and
employed in developing the interferometric
fringe equations. The second and third
chapters cover the design issues of a moire´
interferometer and the specialized tech-
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BOOK REVIEWS
niques of specimen preparation and anal
sis. Several applications are shown th
convincingly demonstrate the sensitivity
and quality of the results that can be ob
tained, with adequate effort. References
recent monograph and handbook publica
tions dedicated exclusively to this topic ar
included.
Holographic interferometry is the topic

of Sec. VI. A traditional treatment of the
basics of holography is provided using
complex wave representations as the mat
ematical descriptor. A brief treatment o
holography as a diffraction process is in
cluded. Double exposure, real-time, an
time-average holographic interferometr
are discussed and qualitatively illustrate
with examples. Holographic recording
methods, media, and viewing processes a
discussed. The mathematical relation b
tween surface displacements and fringe fo
mation is presented but a detailed explan
tion of fringe analysis and data reduction i
not pursued. The method is presented
more suitable for qualitative or semiquanti
tative investigations. The reader is referre
to the literature for more details. This is
perhaps the least developed section in th
book in terms of application to engineering
analysis.
Section VII is dedicated to laser-base

speckle methods of deformation measur
ment. A lucid presentation and historically
informative discussion of the speckle phe
nomena, speckle photography, and speck
interferometry is provided. Coverage o
contemporary methods of electronic
speckle interferometry including electronic
hardware, various modes of application
practical advantages, and potential sourc
of error is given. White light speckle is
briefly treated but the topic of digital cor-
relation analysis of mechanically induced
speckle is not discussed. The final chapt
discusses improvements in the precisio
and practicality of speckle~and other! in-
terferometers that can be realized via pha
shifting techniques. Readily implemente
phase shifting techniques, through the us
of microcomputers and piezo-electric trans
ducers, are described. Several algorithm
for phase measurement are presented.
The book is clearly illustrated with dia-

grams and photographs with the possib
exception of supporting figures in Chaps.
~light and interference! and 4~photoelastic-
ity!. Good graphical depictions of the con
cepts of polarized light~linear, elliptical,
and circular! and double refraction, for ex-
ample, are lacking and would be helpful to
the inexperienced student. The cited refe
ences following each chapter are general
adequate for follow-up study, but are by n
means exhaustive. They primarily docu
ment the original published papers intro
ducing the various methods as well a
available published books on the pertinen
subjects.
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As a teaching tool, Cloud has succeed
in developing a single unified text coverin
the relevant topics in optical metrology fo
engineering analysis of displacement, d
formation, and strain. The level of presen
tation is appropriate for upper undergrad
ate and graduate level courses
engineering. The separate sections are re
tively independent and support selecte
coverage of topics to a reasonable degr
A noted limitation from a teaching perspec
tive is the lack of inclusion of problems an
laboratory exercises accompanying th
chapters. Instructors will have to develo
supplementary class assignments to acco
pany the text. Even so, the book is a we
comed and needed addition to the literatu
and will certainly find a place on the book
shelf of many teachers and research
working in the area of applied optical mea
surements in engineering. As intended,
void has been filled.

BOOKS RECEIVED

Fourier Series and Optical Transform
Techniques in Contemporary Optics: An
Introduction , by Raymond G. Wilson,
with contributions by Sean M. McCreary
xvii 1 325 pp., illus., subject index, refer
ences, bibliography, problems followin
some chapters. ISBN 0-471-30357-7. Jo
Wiley & Sons, Inc., 605 Third Avenue
New York, NY 10158~1995! $59.95 hard-
bound. Covers wave notation; the Fouri
analysis of signals; the processing of lig
in diffraction phenomena and imaging
Zernicke polynomials; Fourier transform
for Fresnel diffraction; laser beacon ada
tive optics; and related topics.

Diode Lasers and Photonic Integrated
Circuits , by Larry A. Coldren and Scott W
Corzine. xxiii1 594 pp., illus., subject in-
dex, seventeen appendices. Referenc
problems and/or reading list following eac
chapter. From the Wiley Series in Micro
wave and Optical Engineering. ISBN
0-471-11875-3. John Wiley & Sons, Inc
605 Third Avenue, New York, NY 10158
~1995! $74.95 hardbound. This book is de
voted to diode lasers and their use in ma
applications. Chapters include: ingredien
phenomenological approach to diode l
sers; mirrors and resonators for diode l
sers; gain and current relations; dynam
effects; perturbation and coupled-mod
theory; dielectric waveguides; photonic in
tegrated circuits.

Liquid Crystals: Physical Properties and
Nonlinear Optical Phenomena, by Iam-
Choon Khoo. xvi1 298 pp., illus., subject
index, references following each chapte
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ISBN 0-471-30362-3. John Wiley & Sons,
Inc., 605 Third Avenue, New York, NY
10158~1995! $69.95 hardbound. Discusses
physical properties and molecular and
chemical structures of thermotropic liquid
crystals. Examines the theoretical aspect
of their isotropic and liquid crystalline
phases, including order parameters, elasti
constant, free energy, viscosity and flows,
refractive indices, and birefringence. Cov-
ers new materials such as polymeric liquid
crystals, polymer dispersed liquid crystals,
dye-doped liquid crystals, and ferroelectric
liquid crystals.

Optical Communications: Second Edi-
tion, by Robert M. Gagliardi and Sherman
Karp. xv 1 347 pp., illus, subject index,
references and problems following each
chapter. From the Wiley Series in Tele-
communications and Signal Processing
ISBN 0-471-54287-3. John Wiley & Sons,
Inc., 605 Third Avenue, New York, NY
10158~1995! $59.95 hardbound. Integrates
both fiber and space optics, and includes
new material on the key areas of digital
communications, fiber optics, lightwave
networks, atmospheric channels, and spac
links.
1803l Engineering, Vol. 35 No. 6, June 1997


