leysky and Weierstrass” (page 116).
Far from proving her point, Koblitz’
own evidence argues that a liaison
would have been stormy and would
have endangered a friendship that was
important to both of them. Fortunate-
ly, Koblitz rarely commits such of-
fenses.

Koblitz’ understanding of Russian
and European social, political and in-
tellectual history permeates this enjoy-
able book, and her analysis and conclu-
sions are particularly enlightening.
She points out, for example, how Kova-
levsky’s scientific legacy exceeds the
theorems she proved and the problems
she solved. Not Weierstrass' most cre-
ative student, she was quick to under-
stand, persistent, and a gifted exposi-
tor. She demonstrated the power of
methods that remain useful today. Her
correspondence and visits with math-
ematicians in France (Charles Her-
mite, Henri Poincaré) and Russia (P. L.
Chebyshev and others) as well as Ger-
many and Sweden provided a signifi-
cant conduit for ideas, especially
between Russia and the West.

The story of Sophia Kovalevsky, very
au courant in feminist scientific circles
since the appearance of A Russian
Childhood, deserves a wider audience.
Be assured that in Convergence of Lives,
the feminist Koblitz has avoided using
her for political ends. It is the some-
what shoddy Little Sparrow that ex-
ploits Kovalevsky’s popularity with the
women’s movement.

Optoelectronics: An
Introduction
J. Wilson, J. F. B. Hawkes

445 pp. Prentice-Hall, Englewood Cliffs, N.J.,
1983. $34.00

The potential impact of optoelectron-
ics—the development and application
of devices and systems that exploit the
interaction between light and matter—
is perhaps most clearly evident in
communications, a field in which sys-
tems based on the semiconductor laser
and the low-loss optical fiber are about
to revolutionize the information indus-
try. Given the pace at which new
devices and applications are appearing,
it seems safe to project that optoelec-
tronics will continue to be an important
technology in the future.

J. Wilson and J. F. B. Hawkes have
created a very readable textbook that
surveys an impressive array of impor-
tant optoelectronic devices. It is aimed
towards both senior-level undergradu-
ates and working professionals who
require an introduction to the field.
The book begins with summaries of
Important topics drawn from classical
optics and solid-state physics and then
Jumps directly into reasonably detailed
discussions of modulators, display de-

CRYOGENESIS

Balzers New Cryopumps

It stands to reason that the best cryopumps in the world would be
made by Balzers. For over 35 years we’ve been dedicated to building
vacuum products of exceptionally high performance and reliability.
Developed and manufactured in the U.S., Balzers new series of
cryopumps continues this legacy.

Our cryopumps offer more than twice the argon and hydrogen gas
capacity than comparably-sized competitive products. High gas capacities
mean less regeneration downtime and less need for throttling high-
pressure processes such as sputtering.

Our patented, two-piece ceramic sliding valve means that our cold
head will run efficiently for years. Without valve adjustments, retiming,
or gradual performance loss. And our umque compressor system results
in a maintenance schedule of only .
once every 15,000 hours, the
finest in the industry.

All Balzers products are
backed by a worldwide pro-
fessional service organiza-
tion and spare parts
inventory. Learn how
Balzers is setting new
performance stan-
dards throughout the
industry. Call or
write for details.

BALZERS

8 Sagamore Park Road
Hudson, NH 03051
603/889-6888
TWX 710-228-7431

Circle number 25 on Reader Service Card
PHYSICS TODAY / APRIL 1984 81



MATH/PROTRAN *

IMSL's Natfural Resource
or

Mathematical Problem Solving

M athematical problem
solving can be involved
and time consuming, but it
doesn’t have to be. MATH/
PROTRAN, one of IMSL's Natural
Resources, is a powerful system
for the professional who
expects a straightforward
approach to problem solving.

You don't need any
programming knowledge
to use this remarkable system.
In a surprisingly short time,
MATH/PROTRAN is at your
command. Convenient
"help” files provide on-line
reference, and the system
automatically checks your

_statements for errors.

MATH/PROTRAN lets you
define problems naturally, in a
few simple statements — and
gives you effective solutions to
problems involving interpola-
tion and data smoothing; inte-
gration and differentiation;
eigenvalues and eigenvectors;
differential, linear and non-
linear equations; as well
as other mathematical
procedures.

If you're currently solving
problems using FORTRAN,
you'll appreciate the ability to
combine FORTRAN and PRO-
TRAN statements for tailored
problem solving. This added
measure of flexibility sets
MATH/PROTRAN apart from
other systems of its kind.

IMSIE

Problem-Solving Software Systems

MATH/PROTRAN is a member
of the PROTRAN family of
problem-solving systems for
statistics, linear programming
and mathematics. These sys-
tems use accurate, reliable
numerical techniques to give

you the consistently depend-

able results you have come
to expect from IMSL, a world
leader in affordable technical
software.

MATH/PROTRAN is the nat-
ural resource for a wide variety
of mathematical applications.
And the low subscription rate
makes this powerful system
extremely affordable, even if
only one person in your organi-
zation uses it.

To find out more about MATH/
PROTRAN, return this coupon
to: IMSL, NBC Building, 7500
Bellaire Boulevard, Houston, Texas
77036, USA, In the US calt toli-free,
1-800-222-IM5L. Outside the Us
and in Texas, call (713) 772-1927.
Telex: 791923 IMSL INC HOU.

Please send complete techrical infor-
mation about MATH/PROTRAN

Name

Dept. Title
Organization

Address

City State Zip

Area Code | Phone

Computer Type PT44M

The IMSL PROTRAN problem-solving systems are
compatible with most Control Data, Data General,
ments. Not yet available for mis

Copyright © 1984 IMSL, inc., Houston, Texas

Circle number 26 on Reader Service Card

82  PHYSICS TODAY / APRIL 1984

vices, lasers, photodetectors, optical
waveguides and optical communica-
tions systems. Because of the rather
broad range of subjects covered in the
text, the treatments tend to be descrip-
tive and not strongly quantitative, For
example, the discussion of birefrin-
gence considers the qualitative aspects
of the Huygens construction of the e-
wave and o-wave surfaces, but it does
not develop the usual index-ellipse
formula that allows one to calculate the
index of refraction as a function of
direction. Two chapters of the book
devoted to lasers are a bit more quanti-
tative than the other chapters: The
authors present a brief rate-equation
analysis of a four-level system and
calculate the population inversion re-
quired to achieve the laser threshold.

The book’s greatest strength is its
very clear qualitative descriptions of
the principles of operation of dozens of
optoelectronic devices. The authors
capture the essence of each device and
explain the fundamental physics in an
appealing way. There are a great
many illustrations in the text that
contribute significantly to the clarity of
the presentation. A list of questions
and problems follows each chapter, and
the answers to the numerical problems
appear as an appendix,

The standard textbook for optoelec-
tronics is Amnon Yariv's Optical Elec-
tronics, which is much more quantita-
tive and requires a more sophisticated
reader than the present book. Wilson
and Hawkes intend their book to givea
“first glimpse” into a growing field and
to lay a conceptual foundation to be
built upon by more advanced and
specialized texts. All things consid-
ered, it succeeds. Even when a more
quantitative exposition is needed for
the principal text in a course, it would
make an ideal supplementary text.

Dennis G. Haro
Institute of Optics
University of Rochester

Waves and Photons: An
Introduction to Quantum
Physics

E. Goldin

211 pp. Wiley, New York, 1983. $25.95

Quantum optics, although as old as
quantum mechanics itself, has been
experiencing its most significant devel-
opments since the advent of the laser.
To some extent, this progress has been
witnessed at the five Rochester confgrl
ences on coherence and quantum optics
held during the last two decades. Even
though several intermediate and ad-
vanced bhooks on quantum optics al-
ready exist, an elementary textbook on
this subject, such as the present book
by Edwin Goldin, is a welcome addition.

The book aims to present the wave-



