like and particle-like aspects of light in
a coherent pedagogic manner and to
convince the reader that there is in fact
no paradox in this wave-particle dua-
lity. Out of its eight chapters, the first
four deal with the classical wave the-
ory. The treatment is elementary
enough that a student with some
knowledge of calculus should be able to
follow it. The last four chapters deal
with the electromagnetic and quantum
aspects of light. Here the presentation
is on a different level. Because he
assumes no previous knowledge of elec-
tromagnetic theory or quantum me-
chanics, Goldwin tries to teach some
aspects of both of them in the remain-
ing 85 pages. While it is not an easy
task, he has largely succeeded in it. His
presentation is clear and he has worked
out the mathematical steps in suffi-
cient detail.

Goldin has taken a daring step in
introducing the Dirac formulation of
quantum mechanics in an elementary
undergraduate optics textbook. He
thus deals with concepts that are ab-
stract in nature and employ “strange-
looking™ mathematical notation. The
problem here is that the intended
readers may not have enough back-
ground in quantum mechanics to grasp
these concepts and correlate them with
their previous knowledge. In my opin-
ion, the study of Heisenberg's matrix
approach in a quantum-mechanics
course would help prepare a student to
follow the Dirac formulation. Goldin
has, however, made ample use of analo-
gies and illustrations, with the hope
Ihat a student will not feel completely
ost.

A shortcoming of the book is that
even though it is subtitled “An Intro-
duction to Quantum Optics,” recent
advances in this field are not even
mentioned. An overview of the possi-
ble applications of the theoretical for-
mulation would have certainly been
useful. T have also noticed a few
typographical errors. These are, how-
ever, minor in nature and should not be
a cause of concern.

In summary, this book provides a
good introduction to the classical and
quantum aspects of light and may
prove useful as an elementary text-
book.

GOVIND AGRAWAL
AT&T Bell Laboratories
Murray Hill

W Doofs
Huids and Plasmas

Introduction to Plasma Physics and
Controlled Fusion. Second Edition. Vol-
ume 1: Plasma Physics. F. F. Chen, 421 pp.
Plenum, New York, 1984. $24.50. under-
graduate text

GRYOGENIC
TEMPERATURE
SENSORS

to meet your needs.

Silicon Diodes. Wide 1.4K to
380K range with sensitivity to
50mV/K below 30K, Available
calibrated, uncalibrated, or
matched to standard curves.
Over 14 configurations.

Germanium. Repeatability better
than 0.5mK. LHe resistances
from 50 to 2500 ohms. Available
calibrated or uncalibrated in two
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Carbon Glass. Monotonic over
1K to 300K range. Extremely low
and predictable magnetic field
dependence. Eight values allow
temperature response to be opti-
mized for a given use range.

Complete Line. Gallium-Arse-
nide Diodes. Platinum and Rho-
dium-lron RTD's, Capacitance
Sensors, plus a completely-
equipped standards lab for cali-
brations from 0.05K to 380K.
Sensors shown are enlarged to ——

1.5X to show detail. _—:“____ —

The reliability of Lake Shore’'s cryogenic temperature
sensors is the foundation of our reputation. Careful
research into design, construction, and use assures pre-
dictable performance users can count on. So when you
need sensors that make sense, come to Lake Shore . . .
we know cryogenics COLD!
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% ake Shore
Cryotronics, Inc.

64 E. Walnut St., Westerville, OH 43081 « (614) 891-2243
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QUARKS AND
LEPTONS
An Introductory Course
in Modern Particle
Physics
by Francis Halzen,
University of Wisconsin
and
Alan D. Martin,
University
of Durham, England

QUARKS AND LEPTONS offers a
complete and self-contained treat-
ment of modern particle physics.
Written primarily as a text, students
will discover the excitement felt in
the scientific community over these
recently discovered particles. A wide
variety of exercises and a balanced
approach that avoids unnecessary
theoretical formalism will make Hal-
zen/Martin the best choice for your
course,

Contact: Clayton Gordon
John Wiley & Sons
Department 4
605 Third Avenue
New York, NY 10158

*+4-1838
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Oxford

An essential volume for every physicist's
bookshelf

Concepts of Particle Physics
KURT GOTTFRIED, Cornell Usinersity,
and VICTOR FE WEISSKOPFE, Massachu-
setts Institute of Technology (Emeritus)

Presents the theoretical concepts neces-
sary for an understanding of present-day
particle physics, together with an mdication
of the expertmental phenomena that these
theories are intended to explain. Reviews
non-relativistic quantum mechanics and
atormic physics, and then develops relativis-
tic quantum hield theory and the other
thearetical concepts necessary for an
understanding of quarks, leptons, gauge
helds, and other subnuclear entities. The
authors’ deep understanding lurminates the
subject and exposes its subtleties in a wiy
that makes this book accessible 10 scentists
who are not speciahists in particle physics

1954 180 pp.; 39allus. S003392-2 $22 50

Mail to: OXFORD UNIVERSITY PRESS
16-00 Pollitt Drive, Fair Lawn, NJ 07410
Pleasesendme opes of
CONCEPTS OF PARTICLE PHYSICS

(5013392-2) at 22,50 each, ¥
Check/money order enclosed, (Pric
subgect to change and valud onty in U85
Calif residents please add sules tax |
Name _

Address
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Solid-State Physics and Elecironics

Semiconductors and Semimetals. Vol.
19. Deep Levels, GaAs, Alloys, Photo-
chemistry. R. K. Willardson, A. C. Beer,
eds. 342 pp. Academic, New York, 1983.
$57.50

Solid State Devices 1983. Proc. 13th Euro-
pean Conference, University of Kent, Sep-
tember 1983. Conference Series 69. E. H.
Rhoderick, 180 pp. Institute of Physics (US
dist. Heyden, Philadelphial, 1984. $46.00

Microscopy of Semiconducting Materi-
als 1983. Proc. Conference, St, Catherine's
College, Oxford, March 1983. Conf. Science
Series 67. A. G. Cullis, 3. M. Davidson, G. R.
Booker, eds. 520 pp. Institute of Physics (US
dist. Heyden, Philadelphia), 1983. $55.00

Materials Science and Condensed Matter

Materials at Low Temperatures. R. P.
Reed, A. F. Clark, eds. 590 pp. American
Society for Metals, Metals Park, Ohio, 1983.
$109.00. compendium

Sputtering by Particle Bombardment II.
Topics in Applied Physics 52. R. Behrisch,
ed. 391 pp. Springer-Verlag, New York,
1983. $44.00. compendium

Magnetic Phase Transitions. Proc. Sum-
mer School, Ettore Majorana Centre, Erice,
July 1983. Springer Series in Solid-State Sci-
ences 45. M. Ausloos, K. J. Elliott, eds. 269
pp. Springer-Verlag, New York, 1983.
$29.00

Organic Molecular Aggregates: Elec-
tronic Excitation and International Pro-
cesses. Proc. International Symposium,
Schloss Elmau, June 1983. Springer Series in
Solid-State Sciences 49. R. Reineker, H. Ha-
ken, H. C. Walf, eds. 285 pp. Springer-Ver-
lag, New York, 1983. $29.00

The LMTO Method: Muffin-Tin Orbitals
and Electronic Structure. Springer Series
tn Solid-State Sciences 41. H. L. Skriver, 281
pp. Springer-Verlag, New York, 1983.
$32.50

Statics and Dynamics of Nonlinear Sys-
tems. Proc. Workshop, Ettore Majorana
Centre, Erice, July 1983, Springer Series in
Solid-State Sciences 47. G. Benedek, H. Bilz,
R. Zeyher, eds. 311 pp. Springer-Verlag,
New York, 1983, $27.00

Elastic Wave Propagation in Tranverse-
ly Isotropic Media. Mechanics of Elastic
and [nelastic Solids Series 4. R. G. Payton.
192 pp. Nijhoff (US dist. Kluwer, Hingham,
Mass.), 1983. §42.50. monograph

Many-Body Theory of Solids: An Intro-
duction. .J. C. Inkson. 331 pp. Plenum, New
York, 1984, $§29.50. introductory text

Heidelberg Colloquium on Spin Glasses.
Proc, Colloquium, University of Heidelberg,
May-June 1983. Lecture Notes in Physics
192 356 pp. Springer-Verlag, New York,
1983. 518.00

International Tables for Crystallogra-
phy. Vol. A. Space-Group Symmetry. T.
Hahn, ed. 854 pp. Reidel (US dist. Kluwer,
Hingham, Mass.), 1983. §165,00

Electroluminescence in ZnS:Mn Thin
Film Structures Grown with Atomic
Layer Epitaxy. Acta Polytechniva Scandi-

navia, Applied Physics Series 140. R. Tarn-
qvist. 34 pp. Finnish Academy of Technical
Sciences, Helsinki, Finland, 1983. no price
stated

Field, Thermionie, and Secondary Elec-
tron Emission Spectroscopy. A. Modinos,
375 pp. Plenum, New York, 1984. $55.00.
text and reference

bGeophysics and Planetary Science

Energetic Ion Composition in the
Earth’s Magnetosphere, Invited Papers,
Symposium, August 1981, Edinburgh. R. G,
Johnson, ed. 438 pp. Terra and Reide] (US
dist. Kluwer, Hingham, Mass.), 1983. $93.50

Mesoscale Meterology: Theories, Obser-
vations and Models. Proc. Bonas, France,
July 1982. Mathematical and Physical Sci-
ences Sertes C, 114. D. K. Killy, T. Gal-Chen,
eds. 781 pp. Reidel (US dist. Kluwer,
Hingham, Mass.), 1983. $88.00

Origins of Magnetospheric Physies, J. A.
Van Allen. 144 pp. Smithsonian Institution,
Washington, D.C., 1983. $19.95. historical
monograph

English-Russian Dictionary of Applied
Geophysics. B. N. Gusev, N. N. Zefirav, A.
S. Petukhov, I. K. Kupalov-Yarapolk. 487
pp. Pergamon, Elmsford, N.Y., 1983. $50.00

Remote Assessment of Ocean Color for
Interpretation of Satellite Visible Ima-
gery. Lecture Notes on Coastal and Estuar-
ine Studies 4. H. R. Gordon, A. Y, Morel. 113
pp. Springer—Verlag, New York, 1983
$20.00

The Near-Earth and Interplanetary
Plasma. Vol. 1. Y. Al'pert. 299 pp. Cam-
bridge, New York, 1983. $69.50. advanced

text

Biological and Medical Physics

Health Effects of Low-Level Radiation,
W. R. Hendee, ed. 266 pp. Appleton-Century-
Crofts, Norwalk, Conn., 1984 $2495.
compendium

Applications of Physics to Medicine and
Biology. Proc. International Conference,
Trieste, Italy, March-April 1982. G. Alberi,
Z. Bajzer, P. Baxa, eds, 663 pp. World (US
dist. Heyden, Philadelphia), 1983. $67.00

Physical Techniques in Cardiological
Imaging. Proc. Meeting, University of
Southampton, England, July 1982, M. D.
Short, D. A. Pay, 8. Leeman, R. M. Harrison,
eds. 212 pp. Hilger (US dist. Heyden, Phila-
delphia), 1983. $30.00

Random Walks in Biology. H. C. Berg. 142
pp. Princeton U.P., Princeton, N.J., 1984,
$16.50. statistical physics presented lo
biologists

Particles, Nuclei and High-Energy PhySics

Nuclear Collective Dynamics. Lectures,
International Summer School of Nuclear
Physics, Poiana Brasov, Romania, Aug-
Sept. 1982. D. Bucurescu, V., Ceausescu, N.
V. Zamfir, eds. 521 pp. World (US dist. Hey-
den, Philadelphia), 1983. $50.00 cloth,
$22.00 paper



Quantum Electrodynamics of Strong
Fields. Proc. NATO Advanced Study Insti-
tute, June 1981, Lahnstein. NATO ASI Se-
ries B: Physics 80. W. Greiner, ed. 902 pp.
Plenum, New York, 1984. $110.00

Weak Interactions and Neutrinos. Proc.
Eighth International Workshop, Javea,
Spain, September 1982. A. Morales, ed. 807
pp. World (US dist. Heyden, Philadelphia),
1983. $68.00

Photon Collisions. Proc. Fifth Interna-
tional Workshop, Aachen, April 1983. Lec-
ture Notes in Physics 191. Ch. Berger, ed. 417
pp. Springer-Verlag, New York, 1983
$20.00

The Discovery of Subatomic Particles.
S. Weinberg. 206 pp. Scientific American
(dist. Freeman, New York, 1984), $27.95.
history and introduction

Advances in Nuclear Physics. Vol. 13. J.
W. Negele, E. Vogt, eds. 320 pp. Plenum,
New York, 1984, $49.50

Physics at LEAR with Low-Energy
Cooled Antiprotons. Workshop, Erice,
May 1982. Ettore Majorana Int. Science Se-
ries. Physical Sciences. U. Gastaldi, R. Kla-
pisch, ed. 898 pp. Plenum, New York, 1984.
$125.00

Theory of Nuclear Structure. M. Pal. 676
pp. Van Nostrand Reinhold, New York,
1983. $37.50. graduate text

The Search for Charm, Beauty, and
Truth at High Energies. Europhysics
Study Conf. Erice, November 1981. Ettore
Majorana Int. Science Sertes. Physical Sci-
ences 16. G. Bellini, S. C. C. Ting, eds. 585 pp.
Plenum, New York, 1984. $85.00

Gauge Theories of the Strong, Weak, and
Electromagnetic Interactions. Frontiers
in Physics Series 56. C. Quigg. 334 pp. Benja-
min/Cummings, Reading, Mass, 1983.
$39.95. graduate text

Concepts of Quantum Optics. P. L
Knight, L. Allen. 217 pp. Pergamon, Elms-
ford, N.Y., 1983. $16.00. intermediate text

Acoustical Measurements; Methods and
Instrumentation. Benchmark Papers in
Acosutics 16. H. B. Miller, ed. 407 pp. Van
Nostrand Reinhold, New York, 1983. §53.00

Central Auditory Processing Disorders:
Problems of Speech, Language, and
Learning. E. Z. Lasky, J. Katz, eds. 368 pp.
University Park, Baltimore, Md., 1983.
$29.95. compendium

Short-Latency Auditory Evoked Poten-
tials;: Fundamental Bases and Clinical
Applications. Fundamentals of Communi-
cation Science Series. T. J. Glattke. 160 pp.
University Park, Baltimore, Md., 1983,
$16.95

Spatial Hearing: The Psychophysics of
Human Sound Localization. J. Blauert,
427 pp. MIT Press, Cambridge, Mass., 1984.
$40.00. translation and update of 1974 text
and reference

Transmission Electron Microscopy:
Physics of Image Formation and Mi-
croanalysis. Optical Sciences 36. L,
Reimer. 521 pp, Springer-Verlag, New York,
1984, $45.50. text

Atomic, Molecular and Chemical Physics

Methods of Computational Molecular
Physics. Proc. NATO Advanced Study In-
stitute, Bad Windsheim, West Germany, Au-
gust 1982. NATO ASI Series. G. H. F. Dierck-
sen, 8. Wilson, eds. 367 pp. Reidel (US dist.
Kluwer, Hingham, Mass.), 1983. 367 pp.
$48.00

Electron-Molecule Collisions and Pho-
toionization Processes. Proc. First U.S.-
Japan Seminar, Pasadena, October 1982. V.
McKoy, H. Suzuki, K. Takayanagi, S. Traj-
mar, eds. 244 pp. Verlag Chemie, Deerfield
Beach, Fl., 1983. $24.95

Semiclassical Theories of Molecular
Scattering. Series in Chemical Physics 26.
B. C. Eu. 229 pp. Springer-Verlag, New
York, 1984, $29.00. monograph

The Jahn-Teller Effect: A Bibliographic
Review. I. B. Bersuker. 588 pp. Plenum,
New York, 1984. $85.00

The Jahn-Teller Effect and Vibronic In-
teractions in Modern Chemistry. I. B.
Bersuker. 319 pp. Plenum, New York, 1984,
$45.00. reference

Progress in Atomic Spectroscopy. Part
C. Physies of Atoms and Molecules Series. H.
J. Beyer, H. Kleinpoppen, eds. 617 pp. Ple-
num, New York, 1984. $85.00

An Introduction to Macromolecules. Sec-
ond Edition. L. Mandelkern. 161 pp. Spring-
er-Verlag, New York, 1983, $16.95. introduc-
tory text

Eectricity, Magnetism and Fields

Reviews of Infrared and Millimeter
Waves. Vol. 2. Optically Pumped Far-
Infrared Lasers. K. J. Button, M. Inguscio,
F. Strumia, eds. 483 pp. Plenum, New York,
1984. $69.50

Laser Interaction and Related Plasma
Phenomena. Vol. 6. Workshop, Monterey,
October 1982, H. Hora, G. H. Miley, eds.
1161 pp. Plenum, New York, 1984, $135.00

Instrumentation and Techniques

Ultrasonics International 1983. Proc
Conference, Halifax, Canada, July 1983. 540
pp. Butterworth, Woburn, Mass, 1984.
$89.95

Astronomy, Cosmology and Space Physics

Principles of Stellar Evolution and Nu-
cleosynthesis. Second Edition. D. D. Clay-
ton, 612 pp. U. of Chicago P, 1984. §15.00.
graduate text

The New Astronomy. N, Henbest, M,
Marten. 240 pp. Cambridge, New York,
1983. $24.95  extensively  illustrated
popularization

The Astronomy Disk: Introductory As-
tronomy Software for Nonscientists for
the APPLE 11, II 4, and Ile. S. Simon.
Prentice-Hall, Englewood Cliffs, N.J., 1984,
$29.95

The Cambridge Deep-Sky Album.J. New-
ton, P. Teece. 126 pp. Cambridge, New York,
1983, $19.95. for amateur astronomers |7

Astronomy From MIT

A Hundred Billion Stars
Mario Rigutti

Winner of two European science-writing
prizes, this book demystifies the scientific
process —describing the instruments,
evidence, and lines of reasoning used by
astronomers—while affirming the power
and grandeur of scientific achievement It
staris from the solar system and moves
outward to the hundred billion stars of
our galaxy,

$25.00 101 lus., 12 color

Atoms of Silence

An Exploration of Cosmic Evolution
by Hubert Reeves

Introduction by

Victor F. Weisskopf

In the grand tradition o! popular exposi-
tion, this French best-seller by astrophy-
sicist Hubert Reeves explains current sci-
entilic understanding of the deepest
mysteries of the universe in terms that
will excite both scientific and nonscientific
readers,

£14.95 781llus

Astronomy from Space
Sputnik to Space Telescope
edited by James Cornell and
Paul Gorenstein
[a] welcome cornucopra of informa-

tion=abou! the Sun and the Solar system
plus the Milky Way galaxy and the uni-
verse af large—which has been distilled
from the spectacularly productive first
quarter-century of reconnaissance of
outer space All the contributions are
quite informative and nicely done, two of
them ‘An X-Ray Portrait of Our Galaxy
and 'X-Rays Beyond the Milky Way,
together offer the best popularized survey
of x-ray astronomy that this reviewer has
seen this book s a definite best buy’'

—Thomas E Mararave, Library Journal
$1750 illus

Now available in paperback

Revealing the Universe
Prediction and Proof in Astronomy
edited by James Cornell and
Alan P. Lightman

58 95 llus  paper

Cosmic Discovery

The Search, Scope, and Heritage

of Astronomy

Martin Harwit

A well-known Cornell astronomer gives
precise thumbnail histaries ol the basic
cosmic discaveries that form the care of
nur knowledge of the universe He also
examines discovery in terms of i1s polili-
cal, financial, and sociological context
speculating on how future discoveries can
most effectively be soughtout ™ one
ot those books which will set astronomers
and philosophers thinking and talking

$9.95 paper —Nature
L Write for brochure

The MIT Press
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