MAG-PC

MAG-PC Is a 3-D magnetic fields
solution program for the IBM-PC.

MAG-PC is ideal for designing and
experimenting with different coil
configurations to produce a desired
magnetic result. Applications include
high energy physics, focussing
systems, and superconducting
magnets.

MAG-PC is an inexpensive,
well-documented, dependable tool
which requires no computer expertise
or complex procedures to run.

MAG-PC installs in ten minutes, and
includes three application samples on
diskette and a tutorial. The average
amount of time needed to become
familiar with MAG-PC is one hour.

Using cursor keys and menus, the
user enters coils of any shape
anywhere in 3-D space. Then, the user
chooses the region to be analyzed,
and MAG-PC provides the results.
These results can be displayed
graphically or as tables. In addition,
results can be output to an ASCI| file
for use with programs such as Lotus
1-2-3™ or to a printer for reports.

standard version $289 US
(pre-set accuracy; no coil preview)

enhanced version $899 US
(user defined accuracy; coil preview:
displays coil from any angle)

MAG-PC is not copy-protected, and
includes software, manual, and application
samples. Requires 256k, math
co-processor, and CGA.

Phone orders: (514) 849-8752
Send P.O. or cheque to:
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1500 Stanley St., Suite 430

Montreal, Canada, H3A 1R3
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J. W. Mayer (North Holland, New
York, 1986); Low Energy Electrons
and Surface Chemistry by G. Ertl and
J. Kiippers (VCH, Weinheim, FRG,
1985); and Surface Crystallography:
An Introduction to Low Energy Elec-
tron Diffraction by L.J. Clarke (Wi-
ley, New York, 1985; reviewed in
PHYSICS TODAY, April 1987, page 83).
The present book by D.P. Woodruff
and T. A. Delchar offers a balanced
treatment of the various electron and
ion spectroscopies, including LEED,
Auger electron spectroscopy and pho-
toelectron spectroscopy, which in this
book is still artificially separated into
ultraviolet and x-ray photoelectron
spectroscopy, but has been blurred
into a single technique by the wide-
spread use of synchrotron radiation.
Thus Woodruff and Delchar’s book
will not be all things to all people
working in surface science. But it
does provide a solid explanation of the
physics inherent in the various mea-
surement techniques that it treats.
One can certainly find a clearer and
more detailed exposition of each of
these techniques in other sources; an
example is Clarke’s book cited above,
which treats LEED in great detail.
However, it is difficult to find a better
concise exposition of the array of the
most commonly used uhv surface
techniques than these authors dis-
cuss. I found the summary on LEED
in Modern Techniques to be quite
useful for some of my own recent
studies of stepped surfaces; the discus-
sion of electron analyzers also is
extremely good for its length. Other
areas that are well done include
sputter-depth profiling by Auger and
secondary ion emission techniques as
well as electron-stimulated desorp-
tion. In each case, the authors place
their emphasis on the fundamental
physics inherent in the measurement
process rather than on a recipe for a
particular measurement. Thus Mod-
ern Techniques of Surface Science is
well suited to a course on the princi-
ples of the measurements, such as an
advanced undergraduate or begin-
ning graduate physics lab course. For
a course that emphasizes the rules
and methodology of surface analysis
and is aimed at thin-film materials
scientists, the book by Feldman and
Mayer is perhaps more suitable.
Perhaps the book that comes closest
to Woodruff and Delchar’s is the
volume by Ertl and Kiippers, which is
already in its second edition. This
book treats LEED and XPS on a level
nearly equal to that of Woodruff and
Delchar, but is somewhat superior in
its treatment of electron energy loss
spectroscopy and UPS, at the expense
of a nearly complete neglect of the

important techniques of ion scatter-
ing and molecular beam methods.
Woodruff and Delchar’s book is the
better choice for a university course
on a variety of the important tech-
niques, while that by Ertl and Kiip-
pers is probably the better choice for a
somewhat more specialized use in-
volving mainly electron methods,
such as the short courses now offered
in conjunction with many scientific
meetings. The strongest recommen-
dation that I can think to give Modern
Technigues of Surface Science is that |
would use it as the text of a course on
surface science methods such as the
one I taught at AT&T Bell Labs about
ten years ago.
J. E. Rowkg
AT&T Bell Laboratories
Murray Hill, New Jersey

Laser Handbook,
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Edited by Malcolm L. Stitch
and Michael Bass

North Holland, New York,
1985. 594 pp. $141.50 he
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Laser Handbook,
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Edited by Michael Bass
and Malcolm L. Stitch
North Holland, New York,
1985. 692 pp. $161.00 he
ISBN 0-444-86934-4

As with previous volumes of the Laser
Handbook, volumes 4 and 5 include
authoritative articles on lasers and
key laser-related technologies. (See
PHYSICS TODAY, December 1980, page
59, for a review of volume 3. Al-
though both volumes have 1985 pub-
lishing dates, their articles present
information and concepts that remain
timeless. The handbooks provide a
unique introduction to the field for
the beginner, along with a clear
presentation of the scientific and
technological context and a compre-
hensive list of references. Every seri-
ous researcher in quantum electron-
ics should have access to these books.

The editors have consistently ob-
tained qualified authors who have
carefully written chapters that are
well researched and documented.
Volume 4 covers free-electron lasers,
color center lasers, the ring laser
gyro, optical phase conjugation and
optical bistability. Volume 5 contains
articles on uv lasers and tunable solid-
state lasers as well as on the uses of
lasers in high-resolution spectrosco-
py, microfabrication and thermonu-
clear plasma diagnostics.



Picking up volume 4, I read with
fascination the entire 142-page
chapter on free-electron lasers by G.
Dattoli and A. Revieri. These Italian
authors have superbly described both
the theory and experiments under
way with free-electron lasers. From
this article the basics of operation are
accessible to all physicists, but it also
outlines considerably more detailed
theory for those planning to enter the
field.

L. F. Mollenauer is a name synony-
mous with color center lasers; that he
has authored the section on these
lasers is indicative of the high editori-
al standards of the handbook. The
article ranges through the basic phys-
ics of color centers and the design of
commercial lasers, ending with a
description of mode locking and the
soliton laser.

D. M. Pepper has written an excel-
lent article outlining optical phase
conjugation and its applications. He
introduces the concepts and theory of
three- and four-wave mixing in Kerr,
resonantly enhanced and photore-
fractive media. His discussion of ex-
perimental demonstrations includes
aberration compensation and polar-
ization effects as well as phase conju-
gation in waveguides, and intracavity
and self-pumped conjugation. Excit-
ing applications such as real-time
adaptive optics, image processing,
phase conjugate resonators and tem-
poral signal shaping and analysis are
described.

J. A. Goldstone describes the opti-
cal bistability that occurs in nonlin-
ear Fabry-Perot and ring interferom-
eters as well as in hybrid electrical-
optical devices. Optical bistability
interests physicists in part because of
the similarity between lasers and
nonlinear interferometers. Many
have focused on Maxwell-Bloch equa-
tions, investigating instabilities and
optical chaos, atomic cooperativity, y,
processes (third-order linearities) and
two-level atoms. Engineers are excit-
ed by the possibilities of nonlinear
optical switching, signal processing
and computing. This article takes the
physics approach, with a heavy stress
on the unique dynamic response of
these devices. While demonstrations
of optical bistability are referenced,
there is no detailed description of
experiments. The hybrid electrical-
optical device is given emphasis be-
cause of its simplicity and ability to
demonstrate theoretical results in a
simple experimental fashion. Of all
the areas covered in the handbook,
optical bistability has perhaps had
the most rapid engineering develop-
ment since the manuscript was ori-
ginally completed in 1983. Thus, this
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The Latest On Optical
Multichannel Analyzers
And Accessories
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New CCD Detector
System Extends
Sensitivity &
Dynamic Ranges

The new OMA 111 CCD De-

tector system is the spec-

troscopist’s answer to low

light level, multichannel

measurement and 2-dimen-

sional measurement of low

light or high dynamic range

images. Based upon CCD technology,

the 1430 can detect extremely low

light fluxes and has a dynamic range

of better than 10,000:1.

Typical spectroscopic applications:

® Raman

B Luminescence

8 Phosphorescence

Typical 2-dimensional applications:

® Streak camera readout

B Picosecond spectroscopy

m Single cell fluorescence

Multitrack and binning features allow

the 1430P to match the slit function of

a spectrograph. The face of the de-

tector can then be divided into

tracks (up to 384 for a full image)

each with its own Y, and AY height.

Multiple data acquisition modes are

available to match the OMA III with

an experiment.

Some key 1430P specifications:

® Multiple element configuration
(X:576, Y:384)

® Large element size (23 um?)

® Very high gain amplification

® High peak QE of 45%

B Noise: <1 count/\Vscan

® (perating Temperature: To —50C
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Additional features that make the
1430P attractive to the spectroscopist
are its compact size, standard inter-
nal shutter, frost-free design, and the
ability to integrate optical signals
for hours without the need for
cryogenics,

The 1430P detector is connected to
the 1430-1 detector controller which
supplies power, detector control, and
digitizes the signal. Combined with
software modeled on EG&G PARC'
popular vidicon software, the OMA II1
CCD detector is a complete system.
Data acquisition software, BASIC pro-
gramming plus RS232 and 1EEE inter-
faces provide complete instrument
control.

In all, CCD detector users have a com-
plete measurement system that allows
sophisticated data acquisition and
manipulation with the option to up-
load data into other computers for
specialized data analysis.

For more information about this new
low light level CCD Detector measure-
ment system, contact your local
EG&G PARC sales engineer or call
(609) 452-2111.

PRINCETON APPLIED RESEARCH

PO BOX 2565 « PRINCETON. NJ 08543-2565 « (609) 452-2111

United Kingdom 0344 423931 « Canada (416) 475-8420 « Netherlands 030 B8 7520
West Germany 089 926920 » France 1 60 779356 « ltaly 02 7386294

APS SHOW-Booths =303-305

Circle number 53 on Reader Service Card

JO7008

PHYSICS TODAY MARCH 1988

?3



Timing
Team

On first, a new
economical
Timing Filter
Amplifier

S |
TIMING FILTER
AMPLIFIER

s

21 &

The 2111

= 8 nsec rise time
cnffSE GAIN

in

= | ow Cost

= Low Noise
<10uV rms

A ~.'_.'; M| = Wide Gain Range
n.rrsﬂm-"m!. 1.5to 200

® Independent
Integration and
Differentiation

Circle number 54 on Reader Service Card

VY canBerra

Canberra Industries, Inc
One State Street

Meriden, Connecticut 06450
(203) 238-2351

article serves as a basic introduction
to the concepts but does not include
the newest results. Furthermore, the
lack of organization in the additional
references seriously reduces their
usefulness.

The multioscillator ring laser gyro-
scope, a particular second-generation
design to replace the commercially
available basic RLGs, is described in
volume 4 by H. Statz, T. A. Dorschner,
M. Holtz and I. W. Smith. This seems
like an overly sophisticated develop-
ment to discuss in a general laser
handbook. A broader discussion of
simpler RLGs, a brief description of
the multioscillator RLG and an intro-
duction to fiber gyros, along with a
comparison of all three, would have
held the most interest. There is
undoubtedly serious commercial in-
terest in the multioscillator RLG, and
the article contains some fascinating
discussions of out-of-plane resonators
and magnetic mirrors. However, I
doubt that this technology will have
the general impact on quantum elec-
tronics that the other subjects in the
volume will have.

Volume 5 contains an exciting dis-
cussion of uv and vacuum uv sources,
including lasers and nonlinear proc-
esses such as harmonics and stimulat-
ed Raman scattering, by John F.
Reintjes, a world-renowned specialist
in short-wavelength generation by
frequency conversion. Tables detail
uv wavelengths available from atom-
ic—ion, molecular, rare gas excimer,
halide and dye lasers. Descriptions
include operating powers, efficien-
cies, spectral characteristics and sche-
matic diagrams of laser system de-
signs, but no theoretical background.
By contrast, the use of nonlinear
processes to obtain uv is fully support-
ed by basic theory. The theoretical
introduction to frequency doubling
and tripling, phase matching and the
optics of relevant crystals is of inter-
est not just for uv generation, but
more generally. The theoretical dis-
cussion continues into important
practical limitations such as satura-
tion and incomplete phase matching.
This discussion is followed by an
enumeration of recent experimental
results.

P. F. Moulton describes the use of
transition metals and rare earths in
crystals such as sapphire, ruby, alex-
andrite, emerald and gadolinium gal-
lium garnet. This article takes the
reader through the physical back-
ground of ions in crystals to an
understanding of the performance of
specific lasers. Moulton has spent
considerable time studying these sys-
tems and includes previously unpub-
lished data. A minor criticism is the

difficulty in understanding that alex-
andrite and emerald lasers both use
Cr ions—a fact missing from the
tables and hidden in the text.

The survey of methods to obtain
supernarrow optical resonances by
V. P. Chebotayev includes saturated
absorption, two-photon resonances
and the methods of separated fields.
Laser lines are now so narrow that
one can investigate new effects caused
by particle collisions, finite transit
time, recoil and particle flight in the
resonance. This paper suffers from
stilted English, but the physics is
superb. It is a welcome addition to
the handbook to have a paper from
the Soviet Union, complete with Rus-
sian references.

Laser photochemical and thermal
processing for microlithography is
described briefly by J.T. Yardley.
Finally, an extended article by N. C.
Luhmann Jr and W. A. Peebles on
laser diagnostics of plasmas includes
an important but esoteric description
of laser interferometry, polarimetry,
Thompson scattering and fluores-
cence spectroscopy as applied to plas-
ma research. I wonder if this special-
ized application is of sufficiently gen-
eral interest to fill almost 200 pages of
a handbook. Two articles, one on far-
infrared lasers and one on light scat-
tering processes in plasmas, might
have been of greater value.

In conclusion, these handbooks are
a valuable resource for the quantum
electronics community. They are
strongly recommended for every li-
brary and research group. I look
forward to additional volumes in the
series.

EvLsa GARMIRE
Center for Laser Studies
Unuversity of Southern California

Elements of Quantum
Mechanics of Infinite
Systems

Franco Strocchi

World Scientific, Singapore
(Teaneck, N. .J.), 1985. 179 pp.
$33.00 he ISBN 9971-978-91-1;
$21.00 pb ISBN 9971-978-92-X

There is a dramatic difference
between the quantum mechanical be-
haviors of a finite system and of an
asymptotically infinite system. The
difference appears in such behaviors
as collective phenomena and symme-
try breaking that play a crucial role
in theoretical physics and have no
counterpart in the quantum mechan-
ics of finite systems. Historically
many have viewed these phenomena
as the origin of numerous difficulties



