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Introduction to the
Physics and Techniques

of Remote Sensing

Charles Elachi
Wiley, New York, 1987. 413 pp.
$44.95 he ISBN 0-471-84810-7

Remote sensing is the name given to
an ensemble of techniques by which
we learn the properties of an object
without actually having the measur-
ing instruments in contact with it.
When a commanding presence in a
rapidly evolving scientific field writes
a book to introduce nonspecialists to
current research it should be cause
for excitement. Charles Elachi is just
such an author, and Introduction to
the Physics and Techniques of Remote
Sensing is intended to demonstrate
the power and illustrate some of the
applications of long-range observa-
tion of planetary surfaces and atmo-
spheres.

The book succeeds admirably at
part of that goal. Nowhere else will
the professional or student who sud-
denly develops an interest in remote
sensing, or who develops a need to use
remotely sensed data, come close to
finding as much information on the
physics of using emitted and reflected
electromagnetic energy to infer infor-
mation about the surface below. All
of the major methods of measurement
are described: radar sounding, micro-
wave and infrared radiometry and
spectroscopy, and imaging in visible
light and other wave bands. Elachi
describes the second-order effects
from which the real details of a planet
are actually inferred. He shows how
the subtle pulse spreading in a radar
echo reveals the surface roughness,
and describes the complex interac-
tions of electromagnetic radiation
with atmospheres and the way in
which appropriate corrections are
made.

Unfortunately, what should have
been—and appeared to be—a perfect
introduction to the whole field of
remote sensing turns out not to be
that. Elachi's choice of topics is
overly skewed to the field of active
radar sounding, where his own profes-
sional contributions have been so
important. The most commercially
important step in the use of remotely
sensed data is precisely the area that
receives short shrift: Although the
book has many beautiful illustrations
using satellite imagery of all kinds,
there is not a word about the construc-
tion, processing, production or en-
hancement of images—the principal
way in which most of us put remote
sensing to use.

Such images need not be acquired

in visible light; radar and infrared
imaging are among the most useful
sources of data. The importance of
image construction techniques is that
the human eye gathers quantitative
and qualitative information from pic-
tures faster than in any other way.
Indeed, Elachi’s home institution, the
Jet Propulsion Laboratory, has given
us some of the most beautiful tech-
niques for enhancing raw image data
to permit the eye to discern the
subtlest details. It is therefore all the
more surprising and disappointing to
find such an important area so badly
neglected.
PeTER D. ZIMMERMAN
Carnegie Endowment
for International Peace
Washington, DC

BOOK NOTE

Theory of Planetary
Atmospheres: An
Introduction to Their
Physics and Chemistry

Joseph W. Chamberlain and
Donald M. Hunten
Academic, San Diego, Calif.,
1987. Second edition. 481 pp.
$49.50 hc ISBN 0-12-167251-4

After nearly a decade of accumula-
tion of data from planetary probes—
Vikings, Veneras and Voyagers—
Theory of Planetary Atmospheres has
come out in a new edition. This
comprehensive text provides an un-
derstanding of the essential physics
and chemistry of planetary atmo-
spheric structures. There is an as-
sortment of well-chosen problems,
and bibliographies prepare the reader
for a venture into the research litera-
ture. Unfortunately the notorious
Antarctic ozone-hole problem is too
recent to have been included. The
first edition (reviewed in PHYSICS TO-
pay, August 1979, page 56) and the
second edition are volumes 22 and 36,
respectively, in the ongoing Interna-
tional Geophysics Series published by
Academic Press.

—PER H. ANDERSEN

NEW BOOKS

Acoustics

Acoustics of Solids. A. 1. Beltzer.
Springer-Verlag, New York, 1988. 235 pp.
$59.00 he ISBN 0-387-18888-6. Monograph

text

Acoustics Source Book. Science Refer-
ence Series. S. Parker, ed. McGraw-Hill,



New York, 1988. 333 pp. $35.00 he ISBN
0-07-045508-2

Musical Acoustics: Selected Reprints.
T. D. Rossing, ed. Am. Assoc. Phys. Teach-
ers, College Park, Md., 1988. 51 pp. $16.00
pb ISBN 0-917853-30-0

Astrophysics

Active Galactic Nuclei. Lecture Notes in
Physics 307. Proc. Conf., Atlanta, Ga., Oc-
tober 1987. H. R. Miller, P. J. Wiita, eds.
Springer-Verlag, New York, 1988. 438 pp.
$41.70 he ISBN 0-387-19492-4

Annual Review of Astronomy and As-
trophysics, Vol. 26. G. Burbidge, ed. An-
nual Reviews, Palo Alto, Calif.,, 1988. 703
pp. $47.00 US ($51.00 elsewhere) hc ISBN
0-8243-0926-X

Astrophysics of the Sun. H. Zirin. Cam-
bridge U.P., New York, 1988. 433 pp.
$49.50 he ISBN 0-521-30268-4; $22.95 pb
ISBN 0-521-31607-3. Monograph text

Atlas of the Ultraviolet Sky. R.C. Hen-
ry, W.B. Landsman, J. Murthy, P.D.
Tennyson, J. B. Wofford, R. Wilson. Johns
Hopkins U. P., Baltimore, Md., 1988. 457
pp. $65.00 hc ISBN 0-8018-3738-3

Atmospheric Diagnostics of Stellar
Evolution: Chemical Peculiarity, Mass
Loss and Explosion. Lecture Notes in
Physies 305. Proc. IAU Collog. 108, Tokyo,
September 1987. K. Nomoto, ed. Spring-
er-Verlag, New York, 1988. 468 pp.
$45.70 he ISBN 0-387-19478-9

The Big Bang. Revised edition. J. Silk.
Freeman, New York, 1989. 485 pp. $14.95
pb ISBN 0-7167-1812-X. Lay readers; in-
cludes mathematical appendix

Bioastronomy—The Next Steps. Astro-
physics and Space Science Library 144.
Proc. IAU Collog. 99, Balaton, Hungary,
June 1987. G. Marx, ed. Kluwer, Boston,
1988. 434 pp. D 220.00 ($119.00) hc
ISBN 90-277-2714-7

Cooling Flows in Clusters and Galax-
ies. NATO ASI Series C: Mathematical
and Physical Sciences 229. Proc. Wksp.,
Cambridge, UK, June 1987. A.C. Fabian,
ed. Kluwer, Boston, 1988. 391 pp. Dfl
175.00 ($99.00) he ISBN 90-277-2707-4

Cosmology and Particle Physies. Proc.
Sem., Peniscola, Castellon, Spain, June
1986. E. Alvarez, R. Dominguez-Tenreiro,
J.M.1. Cabanell, M. Quirés, eds. World
Scientific, Singapore (Teaneck, N.J.),
1987. 283 pp. $64.00 hc ISBN 9971-50-
259-3; $37.00 pb ISBN 9971-50-314-X

High Energy Astrophysics: Superno-
vae, Remnants, Active Galaxies, Cos-
mology. Proc. Wksp., Tegernsee, FRG,
July 1987. G. Borner, ed. Springer-Ver-
lag, New York, 1988. 281 pp. $49.50 hc
ISBN 0-387-19125-9

High Speed Astronomical Photometry.
Cambridge Astrophysics Series. B.
Warner. Cambridge U.P., New York,
1988. 291 pp. $59.50 hc ISBN 0-521-
35150-2. Monograph

The Impact of VLBI on Astrophysics
and Geophysics. [International Astro-

nomical Union Symposium 129, Proc.
Symp., Cambridge, Mass., May 1987. M. J.
Reid, J. M. Moran, eds. Kluwer, Boston,
1988. 599 pp. Dfi 210.00 ($126.00) he
ISBN 90-277-2704-X

An Introduction to Cosmology and
Particle Physics. R. Dominguez-Ten-
reiro, M. Quiros. World Scientific, Singa-
pore (Teaneck, N. J.), 1988. 423 pp. $67.00
he ISBN 9971-50-306-9; $37.00 pb ISBN
9971-50-309-3. Text

Large Scale Structures in the Universe.
Swiss Society of Astronomy and Astrophys-

tes: Advanced Course 17. A. C. Fabian, M.
Geller, A. Szalay. Geneva Observatory,
Sauverny-Versoix, Switzerland, 1987. 260
pp. 40.00 S. Fr. pb ISBN not stated

Large-Scale Structures in the Uni-
verse: Observational and Analytical
Methods. Lecture Notes in Physies 310.
Proc. Wksp., Bad Honnef, FRG, December

1987. W.C. Seitter, H. W. Duerbeck, M.
Tacke, eds. Springer-Verlag, New York,
1988. 335 pp. $37.10 he ISBN 0-387-

50135-5

Lectures on Spectral-Line Analysis: F,

8,500 c/sec. ..

xies billions of light

spectra from g
erties

away? P bing the

ITT has provided these
S:

» Photon
Sensing

ectroscopy

°% Q<

Tube and Sensor Laboratories

P. O. Box 3700 * Fort Wayne, IN 46801
(219) 423-4341 FAX:(219) 423 4346
TWX: 810-332-1413 » Telex: 23-2429

Create Images by detecting
and locating individual
photon events.

What is your application for extreme-
low-light-level image detection?
Reaching for the incredibly faint

at rates from 10

e are just a few of the fields for

0 nteqw
. W ¥ime-Hesolved

ITT ELECTRO-OPTICAL PRODUCTS DIVISION

- Single Molecule Laser Tracking

- X-Ray Scintillation Pinhole
Cameras

ITT offers a wide range of photo-

resp@nses and position-
in both catalog and
fi tions.

ct us about your application.

standard line of products is also
ailable. Ask for our catalog.

ITT

DEFENSE

PHYSICS TODAY

Circle number 76 on Reader Service Card

NOVEMBER 1988 127



G and K Stars. D. F. Gray. The Publish-
er (Box 141), Arva (NOM 1C0), Canada,
1988. 316 pp. $37.00 he ISBN 0-9693532-
0-0. Topics on line broadening and surface
features

Millimetre and Submillimetre Astron-
omy. Astrophysics and Space Science Li-
brary 147. Proc. Sch., Stirling, UK, June
1987. R.D. Wolstencroft, W. B. Burton,
eds. Kluwer, Boston, 1988. 393 pp. Dfl
190.00 ($99.00) he ISBN 90-277-2763-5

Nuclear Spectroscopy of Astrophys-
ical Sources. AIP Conference Proceedings
170. Proc. Wksp., Washington, D. C., De-
cember 1987. N. Gehrels, G. H. Share, eds.
AIP, New York, 1988. 517 pp. 262.50
($50.00, AIP members) hc ISBN 0-88318-
370-6

Observational Astrophysics. Astron-
omy and Astrophysics Library. P. Léna
(translated from French by A.R. King).
Springer-Verlag, New York, 1988. 328 pp.
$54.00 hc ISBN 0-387-18433-3. Monograph

The Outer Galaxy. Lecture Notes in
Physics 306. Proc. Symp., College Park,
Md., May 1987. L. Blitz, F.J. Lockman,
eds. Springer-Verlag. New York, 1988.
291 pp. $31.40 hc ISBN 0-387-19484-3.
Festschrift for Frank .J. Kerr

Physics of the Galaxy and Interstellar
Matter. Study edition. Astronomy and
Astrophvsics Library. H. Scheffler, H. El-
sdsser (translated from German by A. H.
Armstrong). Springer-Verlag, New York,
1988[1982]. 492 pp. $49.50 pb ISBN 0-387-
17315-3. Text

Progress and Opportunities in South-
ern Hemisphere Optical Astronomy.
Astronomical Society of the Pacific Confer-
ence Sertes 1. Proc. Symp., La Serena,
Chile, January 1988. V. M. Blanco, M. M.
Phillips, eds. Brigham Young U.P.,
Provo, Utah, 1988. 427 pp. $32.00 US
($36.00 elsewhere) hc ISBN 0-937707-18-X.
CTIO 25th Anniversary Symposium

QSO Absorption Lines: Probing the
Universe. Space Telescope Science Insti-
tute Symposium Series 2. Proc. Mtg., Balti-
more, Md., May 1987. J.C. Blades, D. A.
Turnshek, C. A. Norman, eds. Cambridge
U. P, New York, 1988. 348 pp. $39.50 hc
ISBN 0-521-34561-8

Towards Understanding Galaxies at
Large Redshift. Astrophysics and Space
Seience Library 141. Proc. Wksp., Erice,
Italy, June 1987. R.G. Kron, A. Renzini,
eds. Kluwer, Boston, 1988. 347 pp. Dfi
175.00 ($96.00) he ISBN 90-277-2681-7

Fluids and Plasmas

Atomic Processes in Plasmas. AIP Con-
ference Proceedings 168. Proc. Conf., San-
ta Fe, N. M., 1987. A. Hauer, A. L. Merts,
eds. AIP, New York, 1988. 144 pp. $47.00
(837.50, AIP members) he ISBN 0-88318-
3684

Fluid Mixing II1. Institution of Chemical
Engineers Symposium 108; EFCE Publica-
tion 63. Proc. Symp., Bradford, UK, Sep-
tember 1987. N. Harnby, ed. Hemisphere,
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New York, 1988. 290 pp. $67.50 hc ISBN
0-89116-839-7

Muon-Catalyzed Fusion and Fusion
with Polarized Nuclei. Ettore Majorana
International Science Series 33. Proc. Sch.,
Erice, Italy, April 1987. B. Brunelli, G. G.
Leotta, eds. Plenum, New York, 1987. 288
pp. $62.50 hc ISBN 0-306-42784-2

Plasma Theory and Nonlinear and
Turbulent Processes in Physics, Vols.
1-2. Proc. Wksp., Kiev, USSR, April 1987.
V.G. Bar'yakhtar, V. M. Chernousenko,
N.S. Erokhin, A.G. Sitenko, V.E. Zak-
harov, eds. World Scientific, Singapore
(Teaneck, N. J.), 1988. 998 pp. $130.00 Ac
ISBN 9971-50-546-0

Stably Stratified Flow and Dense Gas
Dispersion. The Institute of Mathematics
and Its Applications Conference Series 15.
Proc. Conf., Chester, UK, April 1986. J.S.
Puttock, ed. Clarendon (Oxford U.P.),
New York, 1988. 430 pp. $89.00 hc ISBN
0-19-853615-1

Studies in Nonlinear Aeroelasticity.
E. H. Dowell, M. Ilgamov. Springer-Ver-
lag, New York, 1988. 455 pp. $68.00 hc
ISBN 0-387-96791-5. Monograph

Geophysics

Atmospheric Aerosols and Nucleation.
Lecture Notes in Physics 309. Proc. Conf.,
Vienna, August 1988. P.E. Wagner, G.
Vali, eds. Springer-Verlag, New York,
1988. 729 pp. $89.10 hc ISBN 0-387-
50108-8

Exploration of Halley's Comet. Proc.
20th escaB Symp., Heidelberg, FRG, Oc-
tober 1986. M. Grewing, F. Praderie, R.
Reinhard, eds. Springer-Verlag, New
York, 1988. 984 pp. $144.00 Ac ISBN 0-
387-17344-7. Reprinted from Astronomy
and Astrophysics 187

Extinction. Scientific American Library
20. S.M. Stanley. Scientific American
Books (Freeman), New York, 1987. 242 pp.
$32.95 hc ISBN 0-7167-5014-7. Lay readers

Geological Structures and Moving
Plates. R. G. Park. Blackie, Glasgow, UK
(US dist. Routledge, Chapman and Hall,
New York), 1988. 337 pp. $95.00 hc ISBN
0-412-01621-4; $45.00 pb ISBN 0-412-
01631-1. Monograph text

How to Build a Habitable Planet. W. S.
Broecker. Eldigio P. (dist. Lamont-Do-
herty Geol. Obs.), Palisades, N. Y., 1985.
291 pp. Price not stated pb ISBN not stat-
ed. Lay readers

The Impact of VLBI on Astrophysics
and Geophysics. International Astro-
nomical Union Symposium 129. Proc.
Symp., Cambridge, Mass., May 1987. M. J.
Reid, J. M. Moran, eds. Kluwer, Boston,
1988. 599 pp. Dfi 210.00 ($126.00) he
ISBN 90-277-2704-X

Isotope Chronostratigraphy: Theory
and Methods. Academic Press Geologv
Sertes. D.F. Williams, [. Lerche, W.E.
Full. Academiec, San Diego, Calif., 1988.
345 pp. $49.95 he ISBN 0-12-754560-3.
Monograph

Meteorology Source Book. Science Ref-
erence Series. S. Parker, ed. McGraw—
Hill, New York, 1988. 304 pp. $40.00 hc
ISBN 0-07-045511-2

Multiphase Flow in Porous Media: Me-
chanics, Mathematics and Numerics.
Lecture Notes in Engineering 34. M. B.
Allen, G.A. Behie, J. A. Trangenstein.
Springer-Verlag, New York, 1988. 306 pp.
$44 60 pb ISBN 0-387-96731-1. Monograph
compilation; petroleum reservoirs

Physical Climatology for Solar and
Wind Energy. R. Guzzi, C. G. Justus, eds.
Proc. Conf., Trieste, Italy, April 1986.
World Scientific, Singapore (Teaneck,
N.J.), 1988. 1086 pp. $85.00 hc ISBN
9971-50-551-7

The Propagation of Radio Waves: The
Theory of Radio Waves of Low Power
in the Ionosphere and Magnetosphere.
K. G. Budden. Cambridge U.P., New
York, 1988 [1985]. 669 pp. $37.50 pb ISBN
0-521-36952-5. Monograph

Small-Scale Turbulence and Mixing in
the Ocean. Elsevier Oceanography Series
46. Proc. Collog.. Liege, Belgium, May
1987. Elsevier, New York, 1988. J.C.J.
Nihoul. B. M. Jamart, eds. 541 pp. Dfl
240.00 ($126.25) he ISBN 0-444-42987-5

History and Philosophy

Between Quantum and Cosmos: Stud-
ies and Essays in Honor of John Archi-
bald Wheeler. W. H. Zurek. A. van der
Merwe, W. A. Miller, eds. Princeton U. P,
Princeton, N.J., 1988. 623 pp. $49.50 he
ISBN 0-691-08490-4. Festschrift

Computational Philosophy of Science.
P. Thagard. MIT P., Cambridge, Mass,,
1988. 240 pp. 8$25.00 hc ISBN 0-262-
20068-6. Monograph

De la Physique Avant Toute Chose. A.
Abragam. Editions Odile Jacob, Paris,
1987. 371 pp. 180 FF pb ISBN 2-7381-
0017-1. French autobiography

Elementary Particle Theory in Japan,
1935-1960: Japan-USA Collaboration,
Second Phase. Proc. Wksps., Japan-US,
1984-85. L. M. Brown. R. Kawabe, M.
Konuma, Z. Maki, eds. Research Inst. for
Fund. Phys., Kyoto University, Kyoto, Ja-
pan, 1988. 256 pp. Price not stated pb
ISBN not stated

The Extraterrestrial Life Debate 1750-
1900: The Idea of a Plurality of Worlds
from Kant to Lowell. M.J. Crowe.
Cambridge U. P., New York, 1988 [1936].
680 pp. 52295 pb ISBN 0-521-35986-4.
Monograph

Goethe Contra Newton: Polemics and
the Project for a New Science of Color.
D. L. Sepper. Cambridge U. P., New York.
1988. 222 pp. $39.50 he ISBN 0-521-
34254-6. Monograph

The Great Devonian Controversy: The
Shaping of Scientific Knowledge
Among Gentlemanly Specialists.
Science and Its Conceptual Foundations.
M. J. S. Rudwick. U. of Chicago P., Chi-
cago, 1988 [1985]. 494 pp. $19.95 pb ISBN
0-226-73102-2. Monograph; geology
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) TRANSPORT PROPERTIES OF

IONS IN GASES

E.A. MASON & EW. MCDANIEL

Provides a detailed development of theory, plus a phenom-
enological description of the motion of ions in gases. Offers a
critical discussion of experimental techniques and methods.

1-88385-9 July 1988 576pp $54.95

) QUANTUM MECHANICS OF MANY
DEGREES OF FREEDOM

D.5. KOLTUN & | M. EISENBERG

This graduate level text provides a general introduction to the

quantum mechanics of non-relativistic systems that have many
degrees of freedom.

1-88842-7 June 1988 313pp $44.95

(J INTRODUCTION TO THE THEORY OF
DISORDERED SYSTEMS

[M. LIFSHITS, S.A. GREDESKUL & L.A. PASTUR

Treats the subject of disordered systems using the framework of

single particle approximation.

1-87533-3 July 1988 462pp $59.95

) STATISTICAL MECHANICS

A.K. AGARWAL & MELVIN EISNER

Presents a clear and logical exposition of the basic methods of
ensembles in statistical mechanics as developed by |.W. Gibbs.

0-20866-X Aug. 1988 270pp $29.95

TJ A PRIMER OF DIFFUSION PROBLEMS

R.A. GHEZ

Presents the many analytical and numerical methods for solv-
ing diffusion equations. Multi-disciplinary in natnre

1-84692-9 May 1988 243pp $22.95(p)

(J NUMERICAL SIMULATION AND

OPTIMAL CONTROL IN PLASMA PHYSICS

. BLUM

Treats mathematical modelling, numerical simulation and op-
timal control of the equilibrium of plasma in a Tokamak

1-92187-4  Dec. 1988 376pp 5$77.95(tent)

T PRINCIPLES OF CHARGED PARTICLE
ACCELERATION

STANLEY HUMPHRIES, JR.

A broad treatment of the physics of charged particle accelera-
tion and transport with equal emphasis on low and high energy
accelerators.

1-87878-2 March 1986 573pp $69.95

T) EXPERIMENTAL TECHNIQUES IN
HIGH-PRESSURE RESEARCH

W.F. SHERMAN & A.A. STADTMULLER

A complete handbook covering high-pressure equipment,
with an assessment of the advantages and drawbacks of differ-
ent components, plus descriptions of potential applications.

1-10313-6  Jan. 1988 471pp %132

) GENERAL RELATIVITY

A Guide to its Consequences for Gravity and Cosmology
J.L. MARTIN

Well-organised and logically-documented. Emphasizes the
“physical” nature of the subject by linking theory and obser-
vations, both terrestrial and astronomical

0-21183-0 L;L-pt 1988 2321_11_1 $49 95
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1-62557-4  April 1988 325pp $41.95

~J THE PHYSICS AND TECHNOLOGY
OF ION SOURCES

IAN G. BROWN, Editor

Ofters a survey of ion source physics. Chapters contributed by
top research workers in the field describe a wide range of ion
sources. Emphasizes the experimental.

1-85708-4 Jan. 1989 -HIIPP

J INTRODUCTION TO THE OPTICAL
TRANSFER FUNCTION

CHARLESS. WILLIAMS & ORVILLE A. BUCKLAND

A heavily illustrated work that treats the fundamental con-
cepts of \';pat:al frequency, spread function, wave aberration
and transfer function as they relate to an optical system

1-94770-9  Jan. 1989 425pp $49.95(tent)

) CLASSICAL NOVAE

MIKE BODE & NYE EVANS, Editors

This heavily illustrated work draws upon the expertise of
lntvrna:i:uﬁll_\' known researchers to produce the definitive I
reference volume in the field. Covers all aspects—both theo-
retical and observational-of the classical nova phenomenon.

1-92058-4 Jan. 1989 $135(tent)

approx. 500pp
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GOMPUTERS

IN PHYSICS

A new periodical
from the
American Institute

of Physics

Computers in Physics, a
combination magazine and
peer-reviewed journal
published bimonthly by the
American Institute of
Physics, is soliciting papers
on computer use in physics
and astronomy.

We are interested in pa-
pers which describe novel
ways physicists have applied
computers to their work in
the lab or the classroom, as
well as details of original re-
search about computer appli-
cations in related fields such
as opties, acoustics, geo-
physics, rheology, crystal-
lography, vacuum science,
and medical physics.

Please address all papers
for this new publication to
Robert R. Borchers, Editor,
Computers in Physics, PO
Box 5512, Livermore, CA
94550. Papers should be
organized according to the
American Institute of
Physics Style Manual.
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srowth in a Changing Environment: A
History of Standard Oil Company (New
Jersey) 1950-1972 and Exxon Corpora-
tion 1972-1975. B.H. Wall. McGraw-
Hill, New York, 1988. 1020 pp. $39.50 hc
ISBN 0-07-067915-0. Monograph

Harmony and Unity: The Life of Niels
Bohr. Scientific Revolutionaries: A Bio-
graphical Series. N. Blaedel (translated
from Danish by G. French). Springer-Ver-
lag, New York (US dist. Science Tech,
Madison, Wis.), 1988 [1985]. 323 pp.
$35.00 hc ISBN 0-910239-14-2. Monograph

The History of Modern Science: A
Guide to the Second Scientific Revolu-
tion, 1800-1950. S. G. Brush. lowa State
U. P., Ames, 1988. 544 pp. $41.95 he ISBN
0-8138-0883-9. Synopses and bibliograph-

tcal references

The How and the Why: An Essay on the
Origins and Development of Physical
Theory. D. Park. Princeton U. P,
Princeton, N.J., 1988. 459 pp. $35.00 he
ISBN 0-691-08492-0. Monograph

Introductory Readings in the Philoso-
phy of Science. Revised edition. E.D.
Klemke, R. Hollinger, A.D. Kline, eds.
Prometheus, Buffalo, N. Y., 1988. 440 pp.
$18.95 pb ISBN 0-87975-423-0

Inward Bound: Of Matter and Forces
in the Physical World. A. Pais. Oxford
U.P., New York, 1988 [1986]. 666 pp.
$17.95 pb ISBN 0-19-851997-4. Mono-
graph; history of particle physics

The Mechanization of the World Pic-
ture: Pythagoras to Newton. E.J. Dijk-
sterhuis (translated from Dutch by C. Dik-
shoorn). Princeton U. P., Princeton, N.J.,
1986 [1961,1959]. 537 pp. $47.50 hc ISBN
0-691-08403-3; $14.50 pb ISBN 0-691-
02396-4. Monograph reprint (originally
published by Oxford U. P.); 1985 foreword
by D..J. Struik

The Newton Handbook. D. Gjertsen.
Routledge, Chapman and Hall, New York,
1986. 665 pp. $59.95 he ISBN 0-7102-
0279-2. Reference

The Physical World of Late Antiquity.
S.Sambursky. Princeton U. P., Princeton,
N.J., 1987 [1962]. 189 pp. $20.00 he ISBN
0-691-08476-9; $8.95 pb ISBN 0-691-02410-
3. Monograph paperback reprint

The Physical World of the Greeks. S.
Sambursky. Princeton U.P., Princeton,
N.J., 1987 [1956]. 255 pp. $20.00 he ISBN
0-691-08477-7; $8.95 pb ISBN 0-691-02411-
1. Monograph paperback reprint

Physics of the Stoics. S. Sambursky.
Princeton U. P, Princeton, N.J., 1987
[1959]. 153 pp. $17.00 he ISBN 0-691-
08478-5; $8.95 pb ISBN 0-691-02412-X.
Monograph paperback reprint

Physics, Philosophy and Theology: A
Common Quest for Understanding.
Proc. Conf., Castel Gandolfo, Italy, Sep-
tember 1987. R..J. Russell, W. R. Stoeger,
G. V. Coyne, eds. Specola Vaticana, Vati-
can City (dist. U. of Notre Dame P., Notre
Dame, Ind.), 1988. 419 pp. $30.00 he ISBN
0-268-01576-7; $14.95 pb ISBN 0-268-
01577-5

Rationality. The Problems of Philosophy:

Their Past and Present. H.I. Brown.
Routledge, Chapman and Hall, New York,
1988. 244 pp. $35.00 hc ISBN 0-415-
00181-1. Monograph

Resolute and Undertaking Characters:
The Lives of Wilhelm and Otto Struve.
A.H. Batten. Reidel (Kluwer), Boston,
1988. 259 pp. Dfl 130.00 (364.00) hc ISBN
90-277-2652-3. Monograph

The Shaky Game: Einstein, Realism
and the Quantum Theory. Science and
Its Conceptual Foundations. A.Fine. U. of
Chicago P., Chicago, 1988 [1986]. 186 pp.
$10.95 pb ISBN 0-226-24947-6. Monograph

Speakable and Unspeakable in Quan-
tum Mechanics. J.S. Bell. Cambridge
U.P., New York, 1988 [1987]. 212 pp.
$14.95 pbISBN 0-521-36869-3. Monograph;,
collected papers on quantum philosophy

Symposium on the Foundations of
Modern Physics 1987: The Copenhagen
Interpretation 60 Years After the Como
Lecture. Proc. Symp., Joensuu, Finland,
August 1987. P. Lahti, P. Mittelstaedt,
eds. World Scientific, Singapore (Teaneck,
N.J.), 1987. 523 pp. $75.00 hc ISBN 9971-
50-382-4; $37.00 pb ISBN 9971-50-460-X

Transcendence and Providence: Re-
flections of a Physicist and Priest. The-
ology and Science at the Frontiers of
Knowledge 6. W.G. Pollard. Scottish
Acad. P., Edinburgh, UK (US dist. Long-
wood, Wolfeboro, N. H.), 1987. 269 pp.
$17.00 he ISBN 0-7073-0486-5. Monograph

Lasers and Quantum Optics

Guided-Wave Optoelectronics. Spring-
er Series in Electronics and Photonics 26.
T. Tamir, ed. Springer-Verlag, New York,
1988. 401 pp. $75.00 hc ISBN 0-387-
18795-2. Comptlation

Laser Optics of Condensed Matter.
Proc. Symp., Leningrad, June 1987. J. L.
Birman, H. Z. Cummins, A. A. Kaplyan-
skii, eds. Plenum, New York, 1988. 564
pp. $97.50 he ISBN 0-306-42816-4

Ultrashort Laser Pulses and Applica-
tions. Topics in Applied Physics 60. W.
Kaiser, ed. Springer-Verlag, New York,
1988. 424 pp. $87.50 hc ISBN 0-387-
18605-0. Compilation

Optics

Fiber Optics. Proceedings of the Institute
of General Physics 5. Ye. M. Dianov, ed.
(translated from Russian by K.S. Hend-
zel). Nova Science, Commack, N. Y., 1988
[1987]. 221 pp. $58.00 hc ISBN 0-941743-
16-0. Compilation

Optical Bistability, Instability and Op-
tical Computing. Proc. Conf., Beijing,
August 1987. H.-Y. Zhang, K. K. Lee, eds.
World Scientific, Singapore (Teaneck,
N.dJ.), 1988. 336 pp. $65.00 hc ISBN 0-
9971-50-547-9; $35.00 pb ISBN 9971-50-
578-9

Optical Particle Sizing: Theory and
Practice. Proc. Symp., Rouen, France,
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Plenum, New York, 1988 64?pp. ':-113.01)
he ISBN 0-306-42781-8

Optics. Second edition. Manchester Phys-
ics Sertes. F.G. Smith, J. H. Thomson.
Wiley, New York, 1988. 320 pp. $27.95 pb
ISBN 0-471-91535-1. Student text

Optics Source Book. Science Reference
Sertes. S.P. Parker, ed. McGraw-Hill,
New York, 1988. 399 pp. $45.00 he ISBN
0-07-045506-6

Theoretical Physics

Applied Quantum Mechanics. R. K. Os-
born. World Scientific, Singapore (Tea-
neck, N.J.), 1988. 184 pp. $42.00 he ISBN
9971-50-294-1; $28.00 pb ISBN 9971-50-

295-X. Text =

CAP-NSERC Summer Institute in Plotworks revolutionizes its Now your mainframe graphics

Theoretical Physics. Vol. 1: Quantum P_LOT88_ package to include three-  programs can run on your person-

Field Theory as an Interdisciplinary dimensional contour maps at a al computer at your convenience

Basis. Vol. 2: Field Theory in Two Di- fixed level. You can now project and at a fraction of the cost.

mensions and Related Topics. Proc. your two-dimensional contours in-

Inst., Edmonton, Canada, July 1987. F.C. to the third dimension for a unique -

Khanna, G. Kunstatter, H.C. Lee, H. visualization of your data. Call (61 9) 457-5090 tOday

Umezawa, eds. World S“‘e"f_'f"‘- Singa- PLOT88 is alibrary of more than for a free poster

pore ‘T?"T%N“'J"' 1988. 462 + 446 pp. 50 subroutines to construct grids

$72.00 he IS 9971-50-433-2. Compila- - ! ro =

i contour maps, and mesh drawings PLOTWORKS, Inc.
that outputs to printers, plotters

Classical and Quantum Effects in Elec- and displays. A device-indepen- Department P-8

trodynamics. Proceedings of the Lebedev dent graphics package, it includes 16440 Eagles Crest Road

Physics Institute 176. A. A. Komar, ed. ) Ramona, CA 92065

(translated from Russian by K.S. Hend- _PLOT‘ SYMBOL, AXIS and LINE— ’
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286 pp. $89.00 hc ISBN 0-941743-11-X.
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Conformal Field Theory, Anomalies

and Superstrings. Proc.kasp., Singa- !
pore, June 1987. B.E. Baaquie, C.K.
Chew, C. H. Oh, K. K. Phua, eds. World

Scientific, Singapore (Teaneck, N..J.),
1988. 564 pp. $78.00 hc ISBN 9971-50-
445-6; $41.00 pb ISBN 9971-50-446-4

Deterministic Chaos. Second edition. ) :
H. G. Schuster. VCH, New York, 1988. : 5 .
270 pp. $59.95 hc ISBN 0-89573-611-X. From the'World's Leading Supplier
Monograph text of Scintillators for Science.

Gravitational Measurements, Funda-
mental Metrology and Constants.
NATO ASI Series C: Mathematical and
Physical Sciences 230. Proc. Inst., Erice,
Italy, May 1987. V. De Sabbata, V.N.
Melnikov, eds. Kluwer, Boston, 1988. 552
pp. Dfl 250.00 ($136.00) he ISBN 90-277-
2709-0

Group Structure of Gauge Theories.
Cambridge Monographs on Mathematical
Physies. L. O'Raifeartaigh. Cambridge
U.P., New York, 1988 [1986]. 172 pp.

$13.95 pb ISBN 0-521-34785-8. Monograph ) S Tl 4 - :
Introduction to Superstrings. M. Kaku. _ Getthe latest information on plastic, liquid, glass and crystal
opringer-Verlag, New York, 1988. 568 pp.  scintillators. Call 1-800-521-8382 for our current catalogue.

$49.95 he ISBN 0-387-96700-1. Text

Introduction to Supersymmetry.
P_.G.O. Freund. Cambridge U.P., New
York, 1988(1986]. 152 pp. $14.95 pb ISBN

0-521-35675-X. Monograph NE Amerlca

Localizability and Space in Quantum : ng ) Princeton Corporate Plaza 2
Physies. Lecture Notes in Physics 308, H. 7 Deer Park Drive, Suite A2, Monmouth Junction, NJ 08852

Bacry. Springer-Verlag, New York, 1988. Tel. No. (201) 329-1177 Fax No. (201) 329-2221
81 pp. $19.40 he ISBN 0-387-50052-9 .
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Papers in Honor of the

100th Anniversary of
Liquid Crystal Research

A Special Issue of

Molecular Crystals and
Liquid Crystals

Incorporating Nonlinear Optics

The Editors and Publisher of MCLC are
pleased to make available this special
issue marking the 100th anniversary of
Reinitzer's discovery of liquid crystalline
behavior. A distinguished group of
invited contributors provides an overview
of the past and a preview of the future.

MCLC is proud to have served the field
since 1966. lts Editors welcome the
comments and suggestions of readers
as to ways in which it can continue to
serve in the years ahead.

Guest Editor: S. Kobayashi
Survey of the early history of liquid crystals
H. Izelker s
100 years of liquid crystal chemistry
D. Demus

100 year perspecive of the reentranl nemalc phase
P. E Cladis
A thermotropic biaxial nematic liquid crystal
S. Chandrasekhar et al.
Biaxial nematics
Y. Galerne
Frustration and related topology of blue phases
E. Dubois-Violette and B. Pansu
Landau theory of blue phases
R. M. Homreich and S. Shtrikman
Phase transitions and solifons in liquid crystals
M. Yamashita end H. Kimura
Respective roles of molecular shape and chemical
structure on the symmelries of mesophases
Y. Hendrikx and A. M. Levelut
Surface anchering of nemalic liquid crystals
H. Yokoyama
Amphiphilic character and liquid crystallinity,
A. Skoulios and D. Guillon
Rheological properties of nematic solutions of
rodlike polymers
G. C. Berry
Inherently flexible thermatropic main chain polymenc LCs
R. B. Blumstein and A. Blumstein
LC display applications: The first 100 years
J. A Castellano
Twisted nematic effect: LC displays and materials
M. Schadt

Feroelectnic LCs: Matenal properies and apolications
K. Skarp and M. A. Handschy
Polymer dispersed LCs lor display application
J. W. Doane et al.
Lug'luid crystal lelevision
. Uchida, S. Morozumi, and A. Sasaki

Vol. 165 / December 1988
ISBM 2-88124-325-8 / soficover / 572 pages

Available for $15.00
directly from the Publisher:

Gordon and Breach

P. O. Box 786, Cooper Station
New York, New York 10276 USA.
(212) 206-8900
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Lower Dimensional Gravity. J.D.
Brown. World Scientifie, Singapore (Tea-
neck, N. J.), 1988. 152 pp. $26.00 hc ISBN
9971-50-622-X. Reuvised 1985 PhD disser-
tation (U. of Texas/

New Perspectives in Canonical Gravi-
ty. Monographs and Textbooks in Phys-
teal Science: Lecture Notes 5. A. Ashtekar.
Bibliopolis, Naples, Italy (US dist. Human-
ities P., Atlantic Highlands, N..J.), 1988.
324 pp. $35.00 pb ISBN 88.7088-184-9

Nonlinear Evolution and Chaotic Phe-
nomena. NATO ASI Series B: Physics
176. Proc. Inst., Noto, Italy, June 1987. G.
Gallavotti, P.F. Zweifel, eds. Plenum,
New York, 1988. 337 pp. $72.50 hc ISBN
0-306-42909-8

Principles of String Theory. Series of
Centro de Estudios Cientificos de Santiago,
Chile. L. Brink, M. Henneaux. Plenum,
New York, 1988. 297 pp. $62.50 hc ISBN
0-306-42657-9. Monograph text

The QCD Vacuum, Hadrons and the
Superdense Matter. World Scientific
Lecture Notes in Physics 8. E. V. Shuryak.
World Scientific, Singapore (Teaneck,
N.J.), 1988. 401 pp. $78.00 he ISBN 9971-
978-32-6; $36.00 pb ISBN 9971-978-33-4.
Monograph

Quantization, Gravitation and Group
Methods in Physics. Proceedings of the
Lebedev Physics Institute 176, Supplement.
A. A. Komar, ed. (translated from Russian
by K.S. Hendzel). Nova Science, Com-
mack, N. Y., 1988 [1983]. 327 pp. $98.00
he ISBN 0-941743-17-9. Compilation

Quantum Mechanics of Fundamental
Systems 1. Series of Centro de Estudios
Cientificos de Santiago, Chile. C. Teitel-
boim, ed. Plenum, New York, 1988. 234
pp. $55.00 he ISBN 0-306-42759-1. Compi-
lation

Quantum Mechanics of Many Degrees
of Freedom. D.S. Koltun, J. M. Eisen-
berg. Wiley, New York, 1988. 313 pp.
$44.95 he ISBN 0-471-88842-7. Text

Quantum Scattering and Spectral The-
ory. Technigues of Physics 9. D. B. Pear-
son. Academic, San Diego, Calif.,, 1988,
519 pp. $98.00 hc ISBN 0-12-548260-4.
Reference text

Recent Progress in Many-Body Theo-
ries, Vol. 1. Proc. Conf., Oulu, Finland,
August 1987. A.J. Kallio, E. Pajanne,
R. F. Bishop, eds. Plenum, New York,
1988. 404 pp. $75.00 he ISBN 0-306-
42830-X

Relativity Today. Proc. Wksp., Buda-
pest, August 1987. Z. Perjés, ed. World
Scientific, Singapore (Teaneck, N.J.),
1988. 273 pp. $63.00 he ISBN 9971-50-
513-4; $37.00 pb ISBN 9971-50-517-7

SILARG [Simposio Latino Americano de
Relatividad y Gravitacion] VI. Proc.
Conf., Rio de Janeiro, Brazil, July 1987.
M. Novello, ed. World Scientific, Singa-
pore (Teaneck, N..J.), 1988. 367 pp. $75.00
he ISBN 9971-50-436-7

Statistical Field Theory. Frontiers in
Physics 66, G. Parisi. Addison-Wesley,
Redwood City, Calif., 1988. 352 pp. $48.50
he ISBN 0-201-05985-1. Monograph

Stochastic Quantization. P.H. Dam-
gaard, H. Huffel, eds. World Scientific,
Singapore (Teaneck, N.J.), 1988. 496 pp.
$78.00 he ISBN 9971-50-254-2; $32.00 pb
ISBN 9971-50-298-4. Reprints

String Theory in Four Dimensions.
Current Physics Sources and Comments 1.
M. Dine, ed. North Holland, New York,
1988. 476 pp. DA 150.00 ($79.00) hc ISBN
0-444-87100-4; Dfl 75.00 ($39.50) pb ISBN
0-444-87102-0. Reprints with 40-page in-
troduction

Strings and Superstrings, Vol 3. Jeru-
salem Winter School for Theoretical Phys-
ics 3. Proc. Sch., Jerusalem, December
1985-January 1986. T. Piran, S. Wein-
berg, eds. World Scientific, Singapore
(Teaneck, N.J.), 1988, 222 pp. $45.00
ISBN hc 9971-50-374-3; $28.00 pb ISBN
9971-50-375-1

Superstring Theory. M. B. Green, J. H.
Schwarz, E. Witten. Cambridge U.P.,
New York, 1988 [1987]. Vol. 1: Introdue-
tion. 470 pp. $19.95 pb ISBN 0-521-35752-
7. Vol. 2: Loop Amplitudes, Anomalies
and Phenomenology. 596 pp. $24.95 pb
ISBN 0-521-35753-5. Monograph

Superstrings. NATO ASI Series B: Phys-
ics 175. Proc. Wksp., Boulder, Colo., July
1987. P.G.0O. Freund, K. T. Mahan-
thappa, eds. Plenum, New York, 1988
350 pp. $75.00 hc ISBN 0-306-42908-X

Superstrings, Cosmology and Compos-
ite Structures. Proc. Wksp., College
Park, Md., March 1987. S.J. Gates, R. N.
Mohapatra, eds. World Scientific, Singa-
pore (Teaneck, N. J.), 1988. 593 pp. $94.00
he ISBN 9971-50-373-5

Miscellaneous

National Standard Reference Data Ser-
vice of the USSR: A Series of Property
Tables, Vols. 1-10. T.B. Selover, (Eng-
lish-language) ed. i(translated from Rus-
sian by G.E. Slark). Hemisphere, New
York, 1987. $1230.00 hc ISBN 0-89116-
667-X. Vol. I: Thermodynamic Proper-
ties of Helium. [1984] 316 pp. $120.00 he
ISBN 0-89116-613-0. Vol. 2: Thermody-
namic Properties of Nitrogen. [1977]
341 pp. $120.00 Ac ISBN 0-89116-615-7.
Vol. 3: Thermodynamic Properties of
Methane. [1979] 341 pp. $120.00 he
ISBN 0-89116-614-9. Vol. 4: Thermody-
namic Properties of Ethane. [1982] 301
pp. $120.00 hc ISBN 0-89116-611-4. Vol.
5: Thermodynamic Properties of Oxy-
gen. [1981] 307 pp. $120.00 he ISBN 0-
89116-616-5. Vol. 6: Thermodynamic
Properties of Air. [1978] 276 pp.
$120.00 Ae ISBN 0-89116-610-6. Vol. 7:
Thermodynamic Properties of Ethyl-
ene. [1981] 278 pp. $120.00 he ISBN 0-
89116-612-2. Vol. 8: Thermophysical
Properties of Freons (Methane Series,
Part 1), [1980] 200 pp. $120.00 he ISBN
0-89116-600-9. Vol. 9: Thermophysical
Properties of Freons (Methane Series,
Part 2). [1985] 243 pp. $120.00 hc ISBN
0-89116-601-7. Vol. 10: Thermophysical
Properties of Neon, Argon, Krypton
and Xenon. [1976] 604 pp. $150.00 hc
ISBN 0-89116-675-0. Reference ]



