
Look into
Lumonics' new, series 600A

TEA LASERS
SERIES TEA-600A Co2 LASER/AMPLIFIER MODULES

• Oscillator outputs to 300 joules • Peak power to 1.5 GW

• Beam divergence as low as 1 mr • 99%+pulse reliability

• Amplifier gain 4.3%/cm, ±5% uniformity

Series TEA-600A Modules are de-
signed for the purpose of pro-
ducing high energy, high bright-
ness pulses at 10.6M. Operation
is by transverse excitation of
gas at atmospheric (or higher)
pressure.
Systems are based on the use
of modules which may be used
individually or in series as either
amplifiers or oscillators.
Each module consists of a dis-
charge cavity 9x9x50 cm, Marx
type energy storage bank, trig-
gering circuitry, gas flow system
and, in the case of an oscillator,
optics and adjustable mounts.
A 50 kvdc power supply is
optional.
In amplifier applications, mod-
ules are intended for use in the
large signal or saturated regime.
Each provides a volume of ex-

Write or call today for detailed information.

cited gas 50x8x8 cm where the
gain is everywhere in excess of
4%/cm and is uniform to ±5%.
Optical homogenity is better
than \/30.
Preionization of the discharge
cavity is by means of a propri-
etary uv flash source. Systems
do not involve vacuum equip-
ment or fragile foils and produce
no measurable amounts of X-rays.
Standard Lumonics hardware
may now be purchased off the
shelf, which can amplify Ins,
10.6M pulses at the mj level to
the 100 joule level. Larger am-
plifiers are currently under con-
struction and will be announced
shortly.
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1755 Woodward Drive, Ottawa, Canada K2C 0P9 / Tel. 613 225-1606
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misleading. With only a cursory read-
ing, the unsophisticated reader could
conclude that granulation is a chro-
mospheric phenomenon. I think the
author should have kept strictly to his
layer-by-layer discussion.

The description of vertical oscilla-
tions in the chromosphere and the
question of mechanical heating of the
whole outer solar atmosphere is treated
in considerable detail. Because of the
extreme importance of these topics to
the understanding of the structure of
the chromosphere, I feel the emphasis
is warranted. It is unfortunate that a
lot of contributions to chromospheric
research from studies of the uv and euv
solar spectrum were a little too late to
be included in the book.

The final chapter of the book is a
thorough and well balanced discussion
of the physics of the quiet corona.

The entire volume is profusely illus-
trated. However, to fit the many fig-
ures in the text, it was necessary to re-
duce them in size to a point where it is
a strain to read some of the material.
Furthermore, the illustrations taken
from other sources contain information
that is not discussed in the text or the
captions. In comparing these figures
with the original sources, I find that
many were redrawn for this book. It is
unfortunate that the extraneous matter
was not removed in the process.

It is quite clear that most of the neg-
ative comments above are of a rather
unimportant nature. In fact, I can
recommend the book to the reader
without hesitation. It is most pleasant
to report that the book is well printed,
well bound, and well proofread and in-
expensive!

ROBERTD. CHAPMAN
Laboratory for Solar Physics

Goddard Space Flight Center
Greenbelt, Maryland

Optical Production
Technology

D. F. Home
567 pp. Crane, Russak; New York,
1972. $42.50

Lens making is an ancient art, and
many principles and even materials
used centuries ago are still in use
today. But the scope of application of
optical surfaces is now extremely wide,
as is the base of technology that is ap-
plied to their manufacture. In its
broadest sense, the term "optical pro-
duction technology" would cover the
manufacture of lens elements from,
say, the cheapest condenser lens to the
largest telescope mirror—a range of
cost, precision and manufacturing time
of perhaps seven orders of magnitude.

Optical Production Technology sue-



ceeds admirably and I think uniquely
in its attempt to describe the manufac-
turing methods for this entire field.
The result is a most valuable contri-
bution, which brings together in one
place material that is not easily found
in the general literature. The book
will have its greatest use by students,
opticians and engineers working in the
field of optical fabrication. It will also
be read and used by researchers with a
problem to solve, and not least of all
by those who simply have a general in-
terest in the subject. This is a large
book, nonmathematical, written in an
easy conversational style, easy to skim,
well illustrated and beautifully pro-
duced. It will be of value for many
years.

D. F. Home has skillfully blended
his own writing with the contributions
of other specialists and with interesting
historical quotes. The book is pub-
lished by the optical firm of Adam Hil-
ger, Ltd, a part of Rank Precision In-
dustries. Thus, in a sense, it is a se-
quel to the Frank Twyman classic.
Prism and Lens Making, published by
Hilger in 1942. The new book updates
the material and enlarges the scope
manyfold. Home, currently at the
Open University, has been involved
with senior production engineering
responsibilities at Rank Precision since
1948 and with the subsidiary firm from
1962 to 1969. The book not surprising-
ly is, therefore, at its best and most in-
formative where it describes the tech-
nologies used by that firm for the mak-
ing of a wide variety of high-quality
optical components for a vast range of
specialized optical instrumentation.

The treatment of optical tools and
abrasives is especially comprehensive
and will be of great value. The discus-
sion of synthetic diamonds, their value
in optical surfacing, and the major im-
pact this has had on the diamond tool
industry will be new to many optical
workers. American workers will be
disappointed to find that references to
sources of supply of materials are
mostly British. The descriptions of
the function and capability of specific
types of optical machinery are excel-
lent. In this case, the discussion does
include machinery from western Eu-
rope and the US that will be familiar
to workers on both sides of the Atlan-
tic.

The discussion of the history and
fundamental technology of astronomi-
cal-telescope mirrors is informative
and well balanced, but the discussion
of modern methods is highly abbreviat-
ed. This chapter will widen the hori-
zons of the optician working in other
fields, but will not help him in the di-
rect way of the earlier chapters, with
respect to general optical production.
The discussion of the testing of such
systems is quite limited.

Proven-
performance

From the leader in advanced cryogenic instruments and systems.

SHE SQUID* instruments, based on the
Josephson junction detector, are being used
routinely in laboratories around the world—
whenever extreme sensitivity to electric and
magnetic phenomena is required. The self-
shielded symmetric SHE SQUID sensor has an
unusually low intrinsic noise and is readily
adaptable to many different applications. Our
catalog describes various instruments for
magnetometry, susceptibility studies, noise
thermometry, voltage and resistance
measurements, etc.

And, where else can you obtain a simple-to-
operate dilution refrigerator system guaranteed
to produce a continuous temperature below
12 mK...with transient temperatures to 5 mK...
and refrigeration powers as high as 150 /i watts
at 100 mK. Perhaps your requirements are not
so severe. Ask about our inexpensive
MINIFRIDGE. It replaces an He3 refrigerator
and reaches 40 mK. We can build special
sample mounts and chambers for almost any
application. Complete instrumentation is also
available—from a versatile built-in SQUID
system to an automatic resistance bridge
designed especially for cryogenic thermometry.

Circle the reader's service card number to
receive a copy of our new catalog and price
list. Better yet, write or call us to describe your
requirements in detail. We'll look forward to
seeing you at the 1974 APS/AAPT Physics
Show in Chicago, Feb. 4-6. Our display (Booth
73) will include live demonstration of SHE
SQUID instruments.

superconducting
quantum
interference
device

CRYOGENIC INSTRUMENTS AND SYSTEMS
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II
the language of science

a six-volume treatise

•Treatise on Solid State
Chemistry
Edited by N. Bruce Hannay
just published!
Volume 1
The Chemical Structure of Solids
540 pages $35.00

in four volumes

Low Temperature
Physics-LT 13
Edited by W. J. O'Sullivan,
K. D. Timmerhaus, and
E. F. Hammel
Approx. 668 pages per volume

$35.00 per volume
Set price: $115.00

an important textbook

Introduction to Plasma
Physics
Edited by Francis F. Chen
Approx. 350 pages $18.00

• These series are eligible for a SPECIAL
CHARTER SUBSCRIBER'S DISCOUNT. For
further information please contact the
Publishers.

• Crystal Growth
Vol. 1: Theory and
Techniques
Edited by C. H. L Goodman
Approx. 480 pages $28.00

»Liquid Crystals and Ordered
Fluids, Vol. 2
Edited by Roger S. Porter
and Julian F.Johnson
Approx. 800 pages $39.50

Fracture Mechanics of
Ceramics
Edited by R. C. Bradt,
D. P. H. Hasselman,
and F. F. Lange

Vol.1: Concepts, Flaws,
and Fractography
Approx. 444 pages

Vol. 2: Microstructure,
Materials, and Applications
Approx. 481 pages $28.00 per volume

Set price: $50.00

• Studies in the Natural Sciences
Vol. 3: Fundamental
Interactions in Physics and
Astrophysics
Edited by Geoffrey Iverson,
Arnold Perlmutter, and
Stephan Mintz
460 pages $29.50

ANNUAL PHYSICS SHOW, BOOTH 18
FEBRUARY 4-6, CHICAGO

PLENUM PUBLISHING CORPORATION
227 West 1 7 Street, New York, N.Y. 10011
In United Kingdom: 4a Lower John Street, London
London W1R 3PD, England
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There are other chapters that simi-
larly will serve mostly as interesting
reading rather than as an important
reference source. The chapter on glass
making, for example, describes the
making of window glass in some detail
(including the exciting float process),
but does not give a really full picture of
modern methods for producing optical
glass. It would have been better in the
discussion of glass properties to have
played down the optical characteristics
of interest to the lens designer and to
have emphasized the mechanical, ther-
mal and chemical properties of glasses
and other optical materials that actu-
ally affect (and often seriously) the
working behavior in the shop.

I hope that this book will be com-
mercially successful to the degree that
revisions and new editions will be pos-
sible. Expansion of the index will
make the book easier to use as a refer-
ence. Extension of the sections on op-
tical glass, nonspherical surfaces, opti-
cal crystals and metals, testing and
lens mounting could convert these from
interesting commentaries to definitive
reference sources. The addition of a
chapter with expanded information on
plastic-lens manufacture would also be
of real value.

A short chapter on production plan-
ning gives useful insight into some of
the practical problems of cost estima-
tion and work-flow organization.
Short chapters on optical fibers and
projection screens are interesting, but
hardly seem central to the major topic.

This important book should be in
the library of anyone with a serious in-
terest in the making of optical surfac-
es.

F. Dow SMITH
Itek Corporation

Lexington, Massachusetts

Magnetic Interactions in
Solids

H.J.Zeiger, G. W. Pratt
660 pp. Oxford U P , New York,
1973. $62.50

Over forty-two years have passed since
J. H. van Vleck, in the preface to his
celebrated Theory of Electric and
Magnetic Susceptibilities wrote that
the successes in the theory of suscepti-
bilities may be regarded as among the
greatest achievements of quantum me-
chanics and devoted his book to that
topic. In the intervening years so
much progress has been made in un-
derstanding quantum mechanics and
statistical mechanics of solids in gener-
al, and magnetic solids in particular,
that this statement of van Vleck now
sounds quaintly dated. Yet here we
have a new and learned volume, Mag-

netic Interactions in Solids, by two
able researchers at MIT's Lincoln Lab-
oratories, Herbert J. Zeiger and George
W. Pratt, reading for all the world like
an update of the earlier book. It is in
fact a new classic, impeccably written,
delving in areas that are well known
now and perhaps even beyond contro-
versy, but doing so with method and
clarity. It is a shame that so little of
it deals in the cooperative aspects of
magnetism, the quantum mechanics
and statistical mechanics of the inter-
acting spins, the nature of spin waves,
or of phase transitions, or quantum dy-
namics of strongly interacting elec-
trons.

Yet it is in the nature of such a
"classic" to remain on safe ground, to
skip areas of recent discovery and con-
troversy, and the authors have con-
sciously exercised their option to avoid
this rocky terrain. Their preface is ad-
dressed precisely to this point: "Our
original intent was the preparation of a
book on the physics of ordered magnet-
ic systems. In the course of collecting
material for this, we found that the
presentation of background material
alone was a formidable project. We
therefore chose to present a more basic
treatment of magnetism, tracing the
origins of magnetic interactions in in-
sulators and metals, and leaving to
others the task of discussing ordered
magnetic systems."

The contents of the Zeiger-Pratt
book are as follows: after introductory
chapters in which the origins of elec-
tronic magnetism are sought in the
Dirac equation, in which the hyperfine
interaction, spin-orbit coupling, the g-
factor and the Zeeman effect are all
obtained, the many-electron atoms are
studied by means of the Hartree-Fock
approximation, followed by an expla-
nation of the L-S and J-J coupling
schemes, a derivation of Hund's rule
and quadrupole moment operators.
Similar material is also found in
countless quantum-chemistry texts
(also known as atomic or molecular
physics), but it is necessarily repeti-
tive, because a consistent notation and
terminology is introduced.

One of the main chapters follows,
more than 150 pages on magnetic prop-
erties of ions in the fields of a crystal-
line solid. This well presented survey
of the influences that a solid-state en-
vironment can have on an incomplete-
shell ion is enhanced by the use of ta-
bles, figures and computational exam-
ples. A good example of the presenta-
tion is the Jahn-Teller effect; a word
picture is first drawn, distinguishing
between the static and dynamic ef-
fects. This is followed by examples,
calculations and figures of constant-
energy contours. This chapter also in-
cludes some 30 pages on the exchange
forces in insulators: The Goodenough-

c

New Books
from North-Holland

Principles of
Quantum Mechanics

The Non-Relativistic Theory with
some illustrative applications

By W. V. HOUSTON and
G . C. PHILLIPS, W i l l i am Marsh Rice
University, Houston, Texas

CONTENTS: Experimental necessity for a quan-
tum mechanics. Analysis of classical mechanics.
Formulation of wave mechanics. Characteristic
states or eigenstates. The classical approximations.
Motion of a particle in a central field. Methods of
approximation. A general formulation of quan-
tum mechanics. Angular momentum and spin.
Systems of identical particles. Quantization of elec-
tromagnetic radiation in empty space. Interaction
of radiation and matter. Hydrogene-like spectra.
Two electron spectra. Quantum mechanical scat-
tering theory. Some special cases of scattering.
Quantum statistical mechanics. Electrons in solids.
Mathematical appendix. 1973, 388 pp., Dfl. 110.00
(approx. US $44.00)

Progress in Optics, Volume XI

Edited by E. W O L F ,
University of Rochester, N e w York

CONTENTS: Master equation methods in quan-
tum optics. Recent developments in far infrared
spectroscopic techniques. Interaction of light and
acoustic surface waves. Evanescent waves in opti-
cal imaging. Production of electron probes using a
field emission source. Hamiltonian theory of beam
mode propagation. Gradient index lenses. 1973,
372 pp., Dfl. 100.00 (approx. US $40.00)

The Chemistry of
Imperfect Crystals

2nd Revised Edition

Volume 1: Preparation, Purification,
Crystal Growth and Phase Theory.

By F. A. KROGER,
Universi ty of Southern Ca l i f o rn ia ,
Los Angeles

CONTENTS: Preparation of materials: purifi-
cation, analysis, crystal growth and doping. Phase
theory: graphical representation. Thermodynam-
ics of phase relations: general remarks: the gross
approach. Detailed description of gaseous and
liquid phases: the molecular approach. Thermo-
dynamics of phase relations: the microscopic ap-
proach. Reactions between condensed phases and
vapour in open systems. 1974 approx. 500 pp
Dfl. 70.00 (approx. US $28.00)

Sole distributors for the U.S.A. and Canada

American Elsevier
Publishing Company
52 Vanderbilt Avenue
New York, N.Y. 10017
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