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Introduction to Fourier Optics, study—the topics selected, the approachtion of their careers working on laser com-
Second Edition chosen in discussing them, and the levelmunications at that facility. Although the
. . of detail employed are remarkably satisfy- development road has been rocky, the tech-
ioszzr(;i(\:/\é.sek;)igl(ij(;narg' ﬁ4lagg%ﬁ3;2dlgg?\lging. nology has reached a state where it is ripe,
0?5)7_02425’4_2 l\%cgra}\//\’/-Hill ne. 11 Each chapter is followed by problems and the applications are plentiful. These ap-
West 19th Streét New York i0011§96 that, as in the origi_nal_ edition, provide fur- p!ications not only include the traditional
$89.38 hardboun’d ’ ther instruction or insightand not merely high-data-rate government and lower-data-
: ' rote reinforcement The new edition has rate long-distance deep space links, but the

Reviewed by Steven C. GustafsanUni- 118 such problems versus 68 in the origi-newly emerging commercial communica-
versity of Dayton, 300 College Park, Day- nal. The appendices cover delta functionstions satellite networks and the scientific
ton, OH 45469-0150. and derivations of Fourier transform theo- and commercial Earth remote sensing mis-

rems and include two new appendices thatsions as well. Accordingly a comprehen-

The bottom line: If you are a research- review paraxial geometrical optics and po- sive treatise on this subject would be of
oriented optics professional, buy this book. |arization and Jones matrices. The bookgreat benefit to the community at large. In
It is the long-awaited second edition of concludes with a bibliography of 305 en- the preface the authors claim they have
Goodman'’s classic 1968 tetieissued as a tries (some as recent as 1998nd a ser- written a book *...which provides the
McGraw-Hill classic in 1988 but it is viceable index. necessary depth for the technically
more than a typical second edition. It con- | have used the new editiofin manu- pure...” andwhich “...provides the top
tains a wealth of new or updated material script form and with permissiorto teach a level aspects in a manner understandable
(441 pages in the new edition versus 287graduate engineering course on linear sysby the nontechnical manage..” In the
pages in the originalcharacterized by an tems and Fourier optics, and the experienceppinion of this reviewer, they have accom-
inspired selection of topics and the mannerwas gratifying. One caution, however, con- plished neither.
and depth of their treatment. cerns a statement in the book’s introduc- Generally, the book is poorly written,

The first six (of nine) chapters are very tion: “The readers of this book are as- flits from topic to topic, repeats the same
similar in content to the classic first edition. sumed at the start to have a solid material many timesfrequently in a very
They cover two-dimensional Fourier analy- foundation in Fourier analysis and linear confusing manney and often identifies the
sis and sampling theory, the Kirchhoff and systems thegr....” | suggest that this nouns for areas to which the reader must
Rayleigh-Sommerfeld formulations of dif- statement be taken seriously. In conclusion,pay particular attention but does not de-
fraction, the Fresnel and Fraunhofer ap-I refer enthusiastically to the first sentencescribe the concept, what it means, or how
proximations, the Fourier transforming of this review. the reader is supposed to handle it. Often

properties of lenses, and the spatial fre-
guency analysis of coherent and incoherent
imaging. Two notable additions are discus-
sions of space-frequency localization and

times a concept is discussed without the
use of any concept diagram to help the
reader form a mental image. Their descrip-
tions of systematic design procedures are

an operator approach for analyzing Com_Laser Communications |r1 _Space presented in the form of “watch m@ased
plex coherent systems. Stephen G. Lambert and William L. Casey, on my experiencg without giving the
The last three chapter@70 of the 392 390 pages, illustrations, index, biblio- reader any rationale for why certain design
total chapter pagg¢<ontain much new ma- graphical references, and one appendixchoices are made or what their implication-
terial. These chapters cover wavefront!SBN 0-89006-722-8. Artech House, Inc., swill be in either similar, or different, ap-
modulation (including photographic film, 685 Canton Street, Norwood, MA 02062 piications. At a time when the applications
spatial light modulatorsanddiffractive op- (1999 $99 hardbound. base is explosively sprouting, it is very im-
tical elements analog optical information Reviewed by James R. LeshJet Propul- portant that the users and the system de-
processing(including the VanderLugt fil- sion Laboratory, California Institute of signers become educated in the benefits and
ter, thejoint transform correlator, invari- Technology, M/S 161-135, 4800 Oak challenges of this important technology so
ant pattern recognition, image restoration Grove Drive, Pasadena, CA 91109. they can embrace it more confidently. This
SAR data processingacousto-optic pro- book has been prepared in a style that
cessing and discrete analog optical pro- Laser communications was one of the ap-sounds more like a proposal in response to
cessing, and holographyincluding Gabor, plications soon recognized when the lasera government solicitation, where the pro-
Leith-Upatnieks, thick, andomputer gen- was invented in 1960. During the past 36 posers(the authors in this cagere trying
erated holograms&nd discussions ahulti-  years, much laser communications devel-to show the reader that the field is so diffi-
plex and embossed holograms, photopoly-opment and demonstration work has beercult that only they can make sense of it.
mer and photorefractive  recording carried out in government laboratories andThis only serves to mystify the readers and
materials and applications such dsolo-  in industry, both in the U.S. and abroad. A clouds the real progress that has been made
graphic data storageand holographic significant portion of that work was per- in the field.
weights for artificial neural networksThe  formed at the Saint Louis facility of the  The book is organized into 12 chapters
above topics in italics are largely new to McDonnell Douglas corporation. The au- and uses the “peel the onion” approach.
the second edition and are a delight tothors of this book spent a significant por- The first chapter is a nine-page discussion
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of the “Past, Present and Future” of laser reader to determine which of the 106 equ
satellite communications. The chaptertions it is. The description of a Lyot stop is PY
rambles from topic to topic and often has totally inadequate, defining it as.".. a stop . o
vague, unsupported, and unreferencedhat has the effect of rejecting light which ° °
statements like “This study was conducted may be reflected from portions of the tube
by one of the prime contractor teams.” or edges of the primary mirror.” Table 4.2 22
Chapter 2 is an 11-page discussion en4s not explained well. Also, this reviewer
titled “Architecture and Applications.” does not believe that common mounting 22nd
However, the first section is devoted to structures or thermal control are “imaging| :
“Why Lasercom.” Generic and unsup- optics functions” as is stated in Table 4.6 In’fernatlonal Congress on
ported claims are made that will be hard for Section 4.6(budget allocations and inter-| High-Speed Photography

the novice to follow. The section on “Ar- faces does not appear to belong in thig and Photonics
chitecture” simply describes obvious trade- chapter. 27 October - 1 November 1996
space procedures and adds nothing new. Chapter 5 covers the communications re Sweeney Convention Center
Section 2.3 then discusses satellite orbitsceiver. It is totally inadequate from a com- Santa Fe, New Mexico USA
around the Earth. The material is genericmunications point of view. It does not show]

and provides nothing unique to the laser-the reader how to calculate the performancg For more information contact:
com field. It does not calculate or even of any particular modulated signal set. All Ms. Alita Roach

draw attention to important orbit param- it does is calculate the required signal leve 22nd ICHSPP Coordinator
eters that impact the system designer sucmeeded to achieve some unspecified signpl Los Alamos National Laboratory
as link ranges, angular tracking rates, orpower level to noise power level for direct DX-DO, MS P915
point-ahead angle requirements. It evendetection, amplified direct detection, and Los Alamos, NM 87545 USA
states(p.13 that an orbit must be inclined coherent reception. At two separate placep Phone: 505/665-6277

in order to be called geosynchronous. Thein the chapter, ASE in an optical amplifier Fax: 505/665-3407

final section on “Applications” simply is defined as amplified “stimulated” emis- E-mail: alita@lanl.gov

brushes over the litany of LEO-LEO, LEO- sion, rather than amplified “spontaneous’
GEO, etc. links, including links from space emission.
to air, ground, or submarine. The acquisition receiver is discussed in

After two “mini-chapters,” the third Chap. 6, and the tracking receiver is cov-
chapter is an 83-page chapter entitledered in Chap. 7. By segmenting Chaps. 5,any discussion of why those choices were
“Systems Design Methodology.” No de- 6, and 7 this way, the reader could easilymade or what their implications would be.
sign methodology is presented in this chap-conclude that separate receivers are needelderformance results are frequently quoted
ter! Instead, an entire set of descriptions offor each of these functions, whereas inwithout any justification. No block diagram
various aspects of lasercom systems is propractice, the three are very intertwined.is presented for the resulting system, and
vided. A general top-level description of a What the authors call “pulse detection ac- the required signal level analysis is ex-
lasercom transceiver is given in Sec. 3.1. Aquisition” is really beacon detection when tremely confusingat one point discussing
section entitled “End-to-End Link De- a CW beacon is either on all the time, or the tracking channel, then jumping to the
sign,” which is really an incomplete litany off all the time. The tone acquisition detec- communications channel, etcThe discus-
of the factors that must be considered whention equations are repeated from Chap. 3sion in Sec. 9.8.5 doesn’t match the data in
doing a link design is next, is followed by a but no effort is made to connect them to Fig 9.7.
section called “Design Approaches.” The thesystem parameters. The system configu- Chapter 10, “Trading RF and Laser
design approaches section is simply an in-ration for the tone acquisition PLL is not Communications for Your System,” was a
complete and often misleading discussionspecified. In the tracking receiver chapter,delightful surprise in the book. It is not the
of different signal modulation types that only the received signal and noise levelsusual “my glimpse of the realities, or
can be employed. are calculated. No analysis of the designwishes, of the comparison trades,” but is

A section on “Design Trade Options” is and performance of the tracking loop or its instead a very good description of a meth-
next. This section leads the reader to beditter suppression characteristics is pre-odology for making such trades.
lieve that one can trade acquisition for sented. Size, weight, and power trends are cov-
tracking, or communications for coalign- Chapter 8 covers “Key Technologies.” ered in Chap. 11. The chapter is reasonably
ment approaches. The next set of section§he chapter makes for interesting readingwell written, although the authors seem to
discusses lasers, detectors, isolation techbut is of limited value. It mainly describes repeat themselves in the technology as-
nology, beamsteering technology, acquisi-technologies that McDonnell Douglas usedsumptions area. The trend information is
tion, pointing and tracking, and communi- in the LCS system, a system that is not verywell done and useful in a qualitative sense.
cations technologies. The final section is onpractical by today’s standards. Much of the However, the weight and power results of
“The Optical Link Equation” but com- chapter is covered very superficially. For system 4 are misleading due to a formatting
pletely ignores the effects of noise, whetherexample, the laser subsystem for the LCS isproblem in Table 11.2, and the double
it be background, internal, or shot noise. shown (Fig. 8.20 but its operation is not curves in Figs. 11.4t011.9 are not ex-

Chapter 4 covers “Optical Design” and explained. plained.
discusses telescope gains, strehl ratios, tele- Chapter 9 is an attempt to walk the The final chapter is yet another one en-
scope types, and the down-stream optics arreader through a design example. The autitled “Laser Communications Applica-
chitectures for fine-beam acquisition andthors start off by stating that the trade spacetions.” It is a reasonably good review of
tracking. The chapter is generally betteris so large that only the experienced de-past lasercom applications, particularly the
written than the previous ones. At times, signer can really do well. Next, they stressones with which McDonnell Douglas has
however, material is presented in this chap-the importance of keeping the option trade-been involved. However, as the authors be-
ter with no increased depth over that pre-space open so as to not prematurely pregin to discuss space-to-ground links, they
sented in Chap. 3. In the “Receiver Gain” clude a better solution. After saying this, begin(for the first time to discuss the tech-
section, the reader is referred to “the equa-they then proceed to make specific systemmical aspects of atmospheric effects on la-
tion in Chapter 3,” but it is left to the choices, closing out those options, withoutser beams. This section is totally inad-
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equate! Relevant atmospheric parametergsmodulated gratings and diffuser-like struc- behooves any researcher in diffractive op-
are given by name, but the reader is re-tures. tics, laser design, fiber sensors, and fiber
ferred to references listed at the end of the The novel application of mode selection communications to be aware of this work
chapter to find out what the items are, andpresented in the bookaser Beam Mode by Soifer and Golub.
why they are significant. The chapter intro- Selection by Computer Generated Holo-
duces the important parameter rbut  gramsis a combination of the first two; that
does not adequately define what it is. Plotss it combines beam shaping with analysis.
of Cr? are then given in Fig. 12.15, but The authors, Soifer and Golub, and their
there is no mention of how those curves .qworkers coin the term “modan” to de- BOOKS RECEIVED
should be interpreted or used by the readergjpq the diffractive element that achieves

Following the final chapter there is an ,,4e selection and the book is a completeAutomatic Extraction of Man-Made Ob-
appendix entitled “Useful Formulas.” summary of their work on the modan jects from Aerial and Space Imagesed-
Most of the first three pages are instead In its most basic operation, a moda{n is aited by Armin Gruen, Olaf Kuebler, and

tables of physical constants. There are then - e Agouris. 321 illus., author in-
, Mode analyzer that generates a discrete ar- €99y Agouris. pp., 1MUs., .
two pages of optical formulas, although the y g dex, references following each paper, list of

explanations are often incomplete. Finally, ' Of sPots, the complex wave-ampliude, o op " pargicipants. Proceedings of the
there is a section called “Useful Math- Of Which ~corresponds “to the wave- - "cierang Franciscini, Monte Verit
ematical Expressions” that is simply a amplitudes of the modes present in the il- \ oo “iSpN 3-7643-5264-7. Birkhauser
brief summary of some high school level luminating beam. The modan can also beVenag, P. O. Box 133, CH-4010, Basel,
items from plane and solid geometry andUsed as imOde Sg’”th.ei'ze; to 3e”erate 8witzerland(1995 hardbound. One of the
contains such simple formulae as the ares€am as the sum of weighted modes or as gpieciives of this project was to combine
of a triangle and the circumference of amode filter to remove unwanted modeshe expertise of photogrammetry and com-
circle. _ from a beam. puter vision groups, which in essence trans-
In summary, the authors have tried to The first two chapters of the book lay the |ates to supporting computer vision activi-
produce a book that would address a dis-groundwork for modan design through aties with the quantitative approaches of
parate pair of users and have produceddiscussion of modes, modal decomposition,photogrammetry, including precise calibra-
something that will be of little or no use to and diffractive design. However, the pre- tion methods and camera models and a
either. The book is poorly organized, sentation of the material would be en- general 3-D world and analysis concept.
poorly written, omits extremely relevant hanced if the authors reversed Chaps. 1 and
material, and duplicatesrepeatedly a 2. Chapter 1 is a mathematical discussionapplications of Photonic Technology ed-
number of others. Many of the claims are of modes with little motivation or context. ited by George A. Lampropoulos, Jacek
unsupported and the text is often confusingThe authors first provide this perspective in Chrostowski, and Raymond M. Measures.
and contradictory. This book will not en- chap. 2. Chapter 3 is a discussion of thexiv + 566 pp., illus., subject index, refer-
lighten the uninformed, provide the per- modan's operation as mode analyzer, modeences following each paper. Proceedings of
spective needed by management, or be &gjector, and mode filter. Performance andthe International Conference on Applica-
useful reference to the technically pure.  gensitivity analyses of the modan are pre-tions of Photonic Technology, Sensing,
sented in Chap. 4. Chapter 5 is a presentaSignal Processing, and Communications,
tion of experimental results, and Chap. 6 isToronto, Ontario, Canada, June 21, 1994.
a discussion of the modan’s application to|SBN 0-306-45011-9. Plenum Publl(ishing
: fiber optic sensors and fiber optic commu- Corp., 233 Spring Street, New York, NY
Laser Beam Mode Selection by iy P 10013 (1995 $129.50 hardbound. Part |
Victor Soifer and Mikhail Golub, 221 pook is small. The authors state in the pref-CUSS€S optical routing, computing, and pro-
pages, illustrations, index, references, antyce that they hope to reach those intereste§SSing. Part lil is dedicated to optical mea-
four appendices. ISBN 0-8493-2476-9. i diffractive optics and those interested in surements from space to .|ndustr|al
CRC Press, Inc.,, 2000 Corporate BIVd. fhar and laser systems. Unfortunately, theappll_catlons and electro-optical signal pro-
NW, Boca Raton, FL 3343(1994 $66.95 authors narrow the audience further C€SSiNg. Pa.rt \Y re\(eals thg broad potentllal
hardbound. through their presentation, which is lacking forl fiber optic slensmg re_lnglng fro\r/n rEed|-
Reviewed by Joseph N. MaitU.S. Army  in explanation or clarification. Thus, the & o structural monitoring. Part V shows
Research Laboratory, AMSRL-SE-EO, pook cannot be recommended for the unini-_210US Photonic components such as la-
2800 Powder Mill Road, Adelphi, MD tjated graduate student and serves best thgers_, detectors, and integrated optics, in-
20783-1145. needs of the active researcher. luding current research and development.
Over the past three decades computer-prg;;;g%ﬁsst’hgugofkt?: :E{IS il?f?iiil? ftct)hes_emiconducting Transparent  Thin
genereclited diff(;acti\é]e eflementsd rllfave ﬁd'read This ié further compounded by the Ellm\]s,. bycl:-L‘I]_. H?jr.tnhagel,gssl_. Davyﬁlr, A.
vanced considerably from Adolf Loh- : ) . Jain, C. Jagadish. % pp., illus.,
mann’s initial hand-drawn and photore- factthatgrammatl_cal errors abound. Even 8subject index, references following each
duced binary-amplitude elements to phaseCursory _proofreadlng of the manuscript by chapter. ISBN 0-7503-0322-0. Institute of
elements etched in glass with submicrontn€ Publisher would have corrected the ma-ppysics publishing, The Public Ledger
features. As fabrication technology has im-i0rity of these errors. Mathematical terms gyjiiding, Suite 1035, Independence
proved, interest in the application of dif- aré not always defined and meaning is of-gquare, Philadelphia, PA 191061995
fractive elements has increased and new€n unclear. Reading this book was like $180 hardbound. Deals with the properties,
applications are constantly being consid-Plowing 40 acres with a single mule and growth, and applications of semiconducting
ered. Applications of thin diffractive ele- hitting a stone every linear foot. transparent thin films. Chapters cover:
ments can be broadly classified into analy- However, the work is original and com- transparent conducting oxides, basic prop-
sis (gratingg, aberration correction and plete in its presentation from theory to ex- erties and growth techniques; electrical
beam shapingFresnel zone plates and their periment to practical application. The ap- properties; optical properties; applications
relativeg, and arbitrary pattern generation pearance of the book is also timely. It of transparent conducting oxide films.
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