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DEPARTMENTS 

Fiber Optic Communications 
Handbook 

Edited by Federico Tosco, 2nd ed., 1178 pages, 
illus., index, references, list of abbreviations. 
ISBN 0-8306-3201-8. TAB Professional and 
Reference Books, Blue Ridge Summit, PA 
17294-0850 (1990) $89.50 hardbound. 

Reviewed by Bernd D. Zimmermann, FIMOD 
Corporation, P. 0. Box 11192, Blacksburg, VA 
24062. 

The Fiber Optic Communications Handbook 
compiled by the Technical Staffof Centro Studi 

e L_aboratori Telecommunicazioni (CSELT), 
Tormo, Italy, presents an overview of optical 

~her telecommunications technology. In addi­
tion to providing a detailed reference docu­
ment, the book allows the reader to obtain a 
general impression of the status of fiber optic 
t~chnology in Europe. Eighty pages of intema­
llonal references support the technical sections 
of the book and numerous illustrations through­

out Ille book complement t11em. Different disci­

plines associated with optical fiber signal trans­
mission are covered in great (but not excessive) 
detail. Because the different disciplines are 
covered by various contributing writers, some 
aspects arerepeated as introduction/background 
information to new chapters. This makes some 
chapters "stand-alone" sections that could have 
been linked together more smoothly with allu­
sion and reference to previously mentioned 
information. Nonetheless, this approach is com­
mon in many reference books. A few typo­

graphical errors can be found throughout the 

book and will hopefully be corrected in later 

editions. Some semantics and technical sym­
bols seem to follow the European/Italian style 
of writing, but arc not excessively difficult to 
follow once encountered a few times. 

The book is divided into six parts: The Trans­
mission Medium (optical fiber), Sources and 
Dectors, Optical Cables and Passive Devices, 

Systems, Integrated Optics, and Advanced Top­

ics in Optical Communications. The first part 
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includes a discussion on optical fiber types and 
their properties, fiber materials and fabrication 

techniques, theoretical principles of optical fi ­
bers, and fiber characterization techniques. A 
highlight in this part is the in-depth treatment of 
optical fiber propagation theory. The second 
part covers electro-optical somces (LEDs and 
laser diodes), photodetectors (mainly silicon 
and germanium photodiodes), and materials/ 
fabrication techniques used to achieve 
heterojunction structures. The resolution with 
which microphotographs of various electro­
optic devices have been reproduced in the latter 

part of Chap. 7 is impressive. The third part on 

cables and passive devices lacks detail, particu­

larly in the theoretical analysis of cable design. 
splices/connectors, and couplers/splitters. Be­
cause these devices form an integral part of 
fiber optic telecommunication systems and have 
direct impact on system performance, a more 
precise treatment is required. Basic stress/strain 
relationships for optical fiber cables, as well as 

simple fiber misalignment loss expressions, for 

example, should have been included in Chaps. 
8 and 9. The fourth part discusses intensity 
modulated-direct detection (IM-DD) system 
design considerations (Chap. 10), applications 
for such systems (Chap. 11), and a variety of 
circuit design aspects related to these applica­
tions (Chap. 12). These three chapters are ex­
amples of ear lier mentioned "stand-alone" chap­
ters that seem to have been written without 
regard to previous chapters. Chapter 10, for 
instance, discusses in part optical fiber charac­
teristics without ever referring to the first chap­

terof the book. The fifthpart(Chaps. 13 through 

18) discusses integrated optics technology at 
great detail, again with numerous illustrations 
and excellent device photomicrograph repro­
ductions. The book concludes with Chaps. 19 
and 20, which address advanced optical com­
munication topics such as nonlinear fiber optics 
and all-optical amplifiers. These two chapters 

need updating, because significant advances in 
the area of nonlinear optics and all-optical am­

plifiers have occurred in the last few years. The 
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most recent reference regarding optical fiber 
amplifiers listed in this edition of the book, for 
example, dates back to 1989. The develop­
ments since then have made this part of the book 
obsolete. 

In summary, this book is another tool for 
engineers and scientists to use as a reference in 
the design of fiber optic communication sys­
tems . The reader, however, should not expect 
the latest fiber optic developments to be in­
cluded in this edition and may opt to look for a 
more recent source that covers these develop­
ments in greater depth. 

Theory of Dielectric Optical 
Waveguides: 2nd Edition 

Dietrich Marcusc, 380 pages. illus., index, ref­
erences, ISBN 0-12-470951-6; Academic Press, 
465 South Lincoln Drive, Troy, MO 63379 
(1991) $59.95 hardbound. 

Reviewed by Bradley D. Duncan, University 
of Dayton, Center for Electro-Optics, 300 Col­
lege Park, Dayton, OH 45469-0226. 

I suppose I ought to say up front that while 
preparing this review I often found myself 
feeling very much like a student evaluating his 
teacher. After all, it was, in part, the first edition 
of Dietrich M arcuse • s Theory of Dielectric Op­
tical Waveguides (among a handful of other 
similar texts) from which I first studied the 
principles of optical waveguide theory under 
the demanding, yet patient and graceful guid­

ance of Dr. Ahmad Safaai-Jazi (presently asso­
ciate professor of electrical engineering at Vir­
ginia Tech). Thus with the utmost respect for 8 

teacher whom I have never met, I shall try to 
faithfully share my thoughts and feelings re­
garding the second edition of the Theory of 
Dielectric Optical Waveguides. 

A few years have passed since I was firsL 
immersed in the study of optical waveguides. 
Last semester, though, I once again found my­

self spending more than an occasional late night 
I 



studying Marcuse's book. 'Ibis time, however, 
inpreparationformyowngraduate-levelcourse 
in optical waveguide theory, which I teach at 
the University of Dayton. I chose the second 
edition of Theory of Dielectric Optical 
Waveguides as the text for my course for sev­
eral reasons. First, I was already familiar with 
the first edition. Second, the book is well orga­
nized into only nine succinct and fairly "digest­
ible" chapters, each of which follows in a logi­
cal order from the one preceding. Clearly, 
Marcuse makes no attempt to provide an ency­
clopedia of all topics relevant to the study of 
optical waveguide theory, yet he succeeds in 
detailing the more fundamental concepts and 
provides a nice spring board from which further 
study may begin. 'Ibis was very important to me 
since the primary text for my first course in 
optical waveguide theory as a graduate student 
was an unpleasant and absolutely overwhelm­
ing "RAGU" style ("It's in there!") text that I 
still consider to be somewhat intimidating. 
(Marcuse's book was one of the suggested 
references I often consulted.) And third, the 
book is written at a level appropriate for upper­
level graduate study. (My students for this 
course tend to be second-year master's or doc­
toral-level students.) I should mention that 
Marcuse claims in the preface to the second 

edition that he feels this text i appropriate for 

a broader academic audience consisting of un­
dergraduate students in physics and electrical 
engineering as well. I have to disagree. This is 
a fairly advanced book. and I doubt many 
undergraduate students in physics or electrical 
engineering would be adequately prepared to 
wade through Marcuse' s math (I doubt I would 
have been), much less be able to appreciate the 

weal~ of knowledge and concepts he presents. 
I think a course or two in graduate 
electromagnetics is a necessity before tackling 
this book. This is not to say that undergraduates 
should not be exposed to optical waveguide 
theory, I just would not use Marcuse's book. 

As for the content of the book itself, Marcuse 
wastes no time in getting directly to the point. 
Right on the fust page of Chap. 1 Marcuse 
begirts his discussion of the asymmetric slab 
waveguide. By the second paragraph. he is 
already discussing guided modes, even- and 
odd-field distributions, and cutoff frequencies . 

l_'he chapter provides little introductory mate­
nal other than saying that dielectric slabs are 
among the simplest optical waveguides. Clearly, 
Marcuse assumes the reader has some previous 
exposure to basic optic principles and/or elec­
tromagnetic modal analysis. Nevertheless, I 
like Chap. 1. Both the geometric and wave 
optics analyses of the asymmetric slab 
waveguide are clear and easy to follow. In fact, 

in a graduate fiber optics course I also teach. I 
use Marcuse's ray optics analysis of the slab 

waveguide to introduce/review the concepts of 
wave guidance. Furthermore, in addition to his 
detailed discussions of guided modes, Marcuse 
introduces the concepts of radiation modes and 

leaky waves as part of his treatment of the 
asymmetric slab waveguide. I attempted a de­
tailed discussion of these topics in class, but 
after noticing one too many yawning students, 
I decided that a more qualitative than quantita­
tive analysis ofradiationmodes and leaky waves 
w~uld have to suffice. Fortunately, Marcuse 
provides adequate qualitative material to help 
out here, especially in the early pages of Secs. 
1.4 (Radiation Modes of the Asymmetric Slab 
Waveguide) and 1.5 (Leaky Waves). Unfortu­
nately, though. due to my truncated discussion 
of radiation modes and leaky waves I was 
forced to skip Sec. 1.6 (Hollow Dielectric 
Waveguides) altogether, and I, frankly, have 
still not read that section in detail. To end Chap. 
l, Marcuse provides an analysis of the rectan­
gular dielectric waveguide. This section is also 
for the most part clear and easy to follow, and 
my students seemed to wake up since the analy­
sis is primarily based on guided wave prin­
ciples. In fact, one of my students found this 
section interesting enough that he based his 
term project on numerical simulations of the 
field distributions and propagation constants of 

guided modes in rectangular dielec tric 

waveguides. The project proved to be a chal­
~~n~~g one, for which he, in part, earned an 

A m the course. 
Chapter 2 (Weakly Guiding Optical Fibers) 

is probably the one on which I spent the most 
amount of class time. My feelings about Chap. 
2 are, however, mixed. On the one hand, I have 

found no errors in Marcuse's analysis of the 

weakly guiding optical fiber, and the derivation 
of the linearly polarired mode fields and the 
corresponding eigenvalue equation are mostly 
straightforward and easy to follow. On the other 
hand, however, I feel the overall presentation of 
the material is cumbersome and could be made 
more clear. For irtstance, Marcuse presents the 
eigenvalue equation for the weakly guiding 
fiber on page 68 but waits for 10 pages until he 
discusses the standard normalization of this 
equation in terms of the normalized propaga­
tion constant band the normalized frequency V. 
I personally feel this discussion and the associ­

ated b versus V curves of Fig. 2.3.l should 
follow immediately after the introduction of the 
eigenvalue equation. Furthermore, Marcuse 
waits until after his discussion of the radiation 
modes of the optical fiber before discussing 
what happens to guided modes at cutoff! I feel 
this discussion should be moved up to follow 
closely after the introduction of the eigenvalue 

equation as well. 
My final comment on Chap. 2 is that Marc use 

obviously assumes the reader is already famil-
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iar with the true mode solutions of nonweakly 
guiding optical fibers . This assumption is clear 
because of his many references to hybrid mode 
field solutions and his corresponding compari­
sons of the true mode results to the approximate 

results he derives for the weakly guiding fiber. 
(Fortunately, my students had been previously 
exposed to the true mode solutions of the opti­
cal fiber, so for them Marcuse's comments 
were mostly beneficial.) By contrast, Marcuse 
spends almost no time discussing the LP'"' (lin­
early polarized) mode field designation. This is 
unfortunate since a great deal of physical in­
sight into the spatial distributions of linearly 
polarized modes can be obtained when one 
realizes that the mode numbers land mare very 
closely related to the number of azimuthal and 
radial zeros, respectively, present in a given 

linearly polarized mode. 
I used the material of Chaps. 3 (Coupled 

Mode Theory), 4 (Applications of the Coupled 
Mode Theory), 6 (Theory of the Directional 
Coupler), and 7 (Grating-Assisted Directional 
Couplers) to round out the last few weeks of the 
semester. I got to this material late not because 
the first two chapters are overly difficult or 
long, but because (as professors do) I covered a 
lot of additional material not contained in 
Marcuse's book. Nevertheless, a tremendous 
amount of information is covered in Chaps. 3, 

4 6 and 7· with Chaps. 6 and 7bcingnewtothe 

s~~nd eilition of the Theory of Dielectric Op· 
tical Waveguides . It was thus necessary to limit 
my discussion of any one topic to ~ive s~me 
attention to all. In essence I spent qwte a bit of 
time developing the coupled wave equations 
for perturbed waveguides after which I pro­
vided a handful of application examples of ~e 
results. Largely my treatment of thes~ topics 

closely followed Marcuse's more detailed de­

velopment. As for the matcri~ of Ch~ps. ~and 
7 I chose to describe the acuon of drrecuonal 
a.:id grating-assisted directional couplers based 
on an approximation to the couple~ mode ~eory 
fch 3 which assumes a weak mteractJ.on of o ap. , . 

the constituent coupled waveguides from which 
the coupler is constructed. Whereas Marcuse 
presents a more exact analysis based on the 
interaction of the even and odd compound modes 
of the composite waveguide structure. I think 
maybe the next time I'll cover Chaps. 6 and 7 
more closely, as the analysis Marcuse presents 

is quite interesting and leads, I believe, to more 

exact and robust results. 
My study of the remairting chapters has been 

less formal than that of the earlier chapters and, 
quite frankly, I have spent very little time study­
ing the finer details of Chaps. 5 (Coupled Power 
Theory), 8 (Approximate and Numerical Meth­
ods), and 9 (Nonlinear Effects). My gut impres­

sion of Chap. 5 is that this is a chapter well 

suited for the dedicated waveguide theorist 
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interested in studying mode coupling in multi­
mode waveguides. Being a bit more practically 
oriented in my personal study of optical 
waveguides, I have yet to find sufficient reason 
to wade through all the math. Chapter 8 (also a 
new chapter in the second edition), on the other 
hand, is a relatively short chapter (only 29 
pages), which I do intend to study in detail for 
possible inclusion in my course next year. In 
that chapter, Marcuse presents the beam propa­
gation and effective index methods, both of 
which provide powerful techniques for obtain­
ing numerical solutions to wave guidance 
problems in complex structures. And finally, 
Chap. 9 (the fourth new chapter in the second 
edition) is devoted to the more rudimentary 
concepts of nonlinear optical phenomena with 
specific emphasis given to the solution. 

My bottom line impression of the second 
edition of the Theory of Dielectric Optical 
Waveguides is for the most part very good. 
Every time I pick this book up, I learn some­
thing new. This texthas been, and will continue 
to be, one of my primary and most recom­
mended reference books on optical waveguide 
theory. But this book is not for the uninitiated. 
In the words of one of my top students "the 
book is definitely technically rig~rous 
enough, ... but for the uninitiated student, it can 
be a very tedious and unexciting experience ... I 
tend to agree. I think the primary problem is that 
Marcuse often presents very rigorous math to 
~e exclusion of providing physical insight. For 
ms~ce, the same student mentioned that "it's 
possible to go through more than 20 pages of 
~xt and equations before running across [an 
illustrative J figure. "Though the section to which 
he was referring was an extreme example, his 
comment embodies my overall frustration with 
this book as a course text. Nevertheless, a part 
of me still loves this book! I think it's destined 
to be a classic. 

BOOKS RECEIVED 

Nonlinear Surface Electromagnetic Phenom­
ena, edited by H.-E. Ponath andG.I. Stegeman. 
Volume 29 in the series Modern Problems in 
Condensed Matter Sciences. 669 pp., illus., 
refs., subject, author and cumulative indexes. 
ISBN 0-444-88359-2. Elsevier Science and Pub­
lishing Company, Inc., 655 Avenue of the 
Americas, New York, NY 10010, USA (1991) 
$160.00 hardbound. Covers second-order 
nonlinear guided wave interactions, third-order 
nonlinear electromagnetic TE and TM guided 
waves, the problem of stability and excitation 
of nonlinear surface waves, nonlinear waves 
and switching effects at nonlinear interfaces 
second-order nonlinear optical effects at sur~ 

faces and interfaces, nonlinear surface 
magnetoplasma polaritons in semiconductors, 
light scattering from phonons and spin waves 
on surfaces, surface magnetic and structural 
phase transitions, laser-induced surface grat­
ings, laser-induced surface polaritons, and 
optical breakdown. 

Optical Computing: A Survey for Computer 
Scientists, edited by Dror G. Feitelson.415 pp., 
illus., index, summary and bibliography after 
each chapter. ISBN 0-262-06112-0. The MIT 
Press, 55 Hayward Street, Cambridge, MA 
02142 (1988) $24.95 softbound. Covers special 
purpose optical processors, optical image and 
signal processing, optical numerical process­
ing, hybrid optical/electronic systems, digital 
optical computers, nonlinear optics, feasibility 
and technology, and connections to computer 
science. 

Progress in Optics, Volume XXIX, edited by 
E. Wolf. 457 pp., illus., refs., cumulative and 
author indexes. ISBN 0-444-88951-5. Elsevier 
Science Publishing Company, Inc., P.O. Box 
882, Madison Square Station, New York, NY 
10159, USA (1991) $143.00 hardbound. Cov­
ers optical waveguide diffraction gratings, 
enhanced backscattering in optics, generation 
~d propagation of ultrashort optical pulses, 
tnple-correlation imaging in optical astronomy, 
and nonlinear optics in composite materials. 

Optronic Techniques in Diagnostic and 
Therapeutic Medicine, edited by Riccardo 
Prat~si. 326 pp., illus., refs., index, contributors 
secl!on. ISBN 0-306-43938-7. Plenum Press 
New Yo:k (a division of Plenum Publishin~ 
Corporal!on), 233 Spring Street, New York, 
~ .10013 (1991) $79.50 hardbound. Covers 
~a~e laser source technology, light-tissue 
mter~l!ons and optics of tissues, diagnostic 
techniques, therapeutic techniques (lamps, la­
sers), and future trends in laser medicine. 

Diamond and Diamond-like Films and Coat­
ings, edited by Robert E. Clausing, Linda L. 
Hort?n, John C. Angus, and Peter Koidl. Pro­
cee~mgs of the NATO Advanced Study 
lnsl!tute/NATO ASI Series B: Physics Vol 
266 927 . . . 

· pp., illus., subject and author indexes. 
ISBN 0-306-44004-0. Plenum Press N y k 
( D

. . . , ew or 
a 1v1s1on of Plenum Publishin C . g orpora-

l!on), 233 Spring Street, New York NY 10013 
(1991) $175.00 hardbound. lncl~des funda­
mental concepts of diamond structure, surfaces 
and related materials, diamond-like films 
growth ~d properties, nucleation and growth 
mech~ms •. nucleation and growth technol­
ogy: diagnosl!cs, characterization, and electronic 
devices and applications. 
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Light Scattering in Semiconductor Stru -
tures and Superlattlces, edited by David _ 
Lockwood and Jeff F. Young. Proceedings 
the NATO Advanced Research Workshop/Se­
ries B: Physics Vol. 273 (NATO ASI series 
615 pp., illus., refs., subject and author index 
ISBN 0-306-44036-9. Plenum Press. New Yo.r:k:: 
(a Division of Plenum Publishing Corpora­
tion), 233 Spring Street, New York, NY 1001 
(1991) $135.00 hardbound. Includes opticpho­
nons, acoustic phonons, strain related effects,. 
micro raman/small structures{unpuritics. mag­
netic superlattices and JI-VI materials., tim 
resolved studies, related phenomena, and elec­
tronic excitations. 

Handbook of Infrared Optical Mate~ 
edited by Paul Klocek. Optical Engineering 
Series, Vol. 30. 624 pp., illus., refs., subject 
index. ISBN 0-8247-8468-5. Marcel DekkC£ 
Inc., 270 Madison Avenue, New York. 
10016 (1991) $150.00 hardbound. Covers 
physical properties of materials, interaction of 
light with matter, experimental methods in. 
physical property determination, physical prop­
erties of infrared optical mate.rials, physical 
property comparisons of infrared optical mate­
rials, physical properties of crystalline infrared 
optical materials, physical properties of glass 
infrared optical materials, and optical thin-film 
coatings. 

Electron and Ion Microscopy and Micro­
analysis: Principles and Applications, edited 
by Lawrence E. Murr. Second Edition. revised 
and expanded. 856 pp., illus., subject and au­
thor indexes, appendices at back. ISB 
0-824 7-85 56-8. Marcel Dekker, Inc., 270 Madi­
son Ave., New York, NY, 10016 (1991) $195. 
hardbound. Covers fundamental properties f 
electrons and ions, electron emission and ion­
ization microscopy, electron and ion optics and 
optical systems, electron and ion probe micro­
analysis, electron and ion microscopy f 
surfaces, electron diffraction, transmission elec­
tron microscopy, high-voltage electr n 
microscopy, principles of crystallography, and 
some useful crystallographic and diffraction 
data. 

Compound Semiconductor Device Physics, 
edited by Sandip Tiwari. 842 pp., illus., subject 
index, gloss., appendices. ISBN 0-12-691740-
X. Academic Press, Inc., 1250 Sixth Avenu 
San Diego, CA 92101 (1992) $79.95 hard­
bound. Covers semiconductor physics, 
properties, and device implications, mathemati­
cal treatments, transport across junctions, 
metal-semiconductor field effect transistors, 
insulator and heterostructure field effect tran­
sistors, heterostructure bipolar transistors, hot 
carrier and tunneling structures, and scaling 
and operational limitations. 
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