
port, curved geometry for transport
media and some computational proce-
dures.

Mingle sets two main objectives in
writing this book; first to introduce in-
variant imbedding to the reactor theo-
ry group and shielding group of the nu-
clear engineering field, and second, to
present sufficient results and details of
invariant theory so that researchers in
this field can use this book as a frame-
work and general background refer-
ence.

I think the two objectives are par-
tially fulfilled. The author's approach
in introducing the necessary functions
and equations is based on an intuitive
appeal. This intuitive appeal is well
supplemented by the interaction di-
agrams depicting the components of
pertinent equations. The readers
would have been better served if con-
scious attempts were made to show by
examples how the ideas developed can
be applied.

The book contains some helpful ta-
bles. The references to other works
are adequate and should prove helpful
in further use and study of the subject
of the invariant imbedding theory.

SURENDRA S. MALIK

University of Rhode Island
Kingston

Semiconductor Opto-
Electronics

T. S. Moss. G. J. Burrell, B. Ellis
441pp. Halsted, New York, 1973. $29.75

Ever since the invention of the transis-
tor in the late 1940's, semiconductors
have come under intensive study by
physicists and other scientists through-
out the world. The optical properties
of these substances have aroused par-
ticular interest because, in addition to
yielding useful basic information, they
also contain the seeds for sensitive,
fast-response optical devices. The ef-
forts have been highly fruitful, and we
now have amassed a great wealth of
knowledge and successfully built a va-
riety of semiconductor photoconduc-
tors, lasers and lamps that play an in-
tegral part in our current technology.
Indeed some of these devices, like the
spin-flip laser, may well play an im-
portant role in solving some of the en-
vironmental and communication prob-
lems confronting our society.

It is little wonder therefore that a
number of books have appeared in re-
cent years devoted exclusively to the
optical properties and their applica-
tions in semiconductors. In this latest
and most attractively titled addition,
Trevor Moss and his colleagues, Geof-
frey Burrell and Brian Ellis at the

Royal Aircraft Establishment in the
UK, cover most areas of current inter-
est in this rapidly expanding field.
After two preliminary chapters on the
optical parameters and dispersion rela-
tions, the book goes on to explore the
absorption processes that occur in
semiconductors. This is an in-depth
discussion covering topics such as
inter-band transitions (direct and indi-
rect), exciton absorption, and impu-
rity-to-band transitions. The empha-
sis accorded absorption processes, the
primary theme of the book, is justified
by the fact that these very processes
determine also the dielectric proper-
ties, for example, the refractive index,
via the well known Kramers-Kronig
relations. Equally important from the
practical viewpoint is the fact that
these processes are directly responsible
for most technological applications,
such as photoelectric effects, lasers and
lamps, which are taken up in consider-
able detail in later chapters of the
book. There are also treatments of
other modern topics such as magneto-
and nonlinear optics.

The discussion throughout is author-
itative and up to date (many of the re-
sults reported have been published in
1972), as one expects from three expe-
rienced and active researchers. The
research physicist will appreciate the
painstaking attention given to practical
matters, such as the various techniques
of measuring optical parameters, and
the student will find instructive and
lively illustrations of the theory he has
labored so hard to learn in the class-
room. I particularly enjoyed the nu-
merous experimental graphs and tables
distributed throughout the book.
Many readers will certainly find the
extensive reference list very helpful; it
contains about 1500 items which often
go beyond the area of optical proper-
ties. It is a pity that titles of articles
could not be included.

In the authors' words, "the book is
intended primarily for physicists in ac-
ademic research or commercial device
development and for honours students
specialising in solid-state physics."
Consequently, there is little discus-
sion of the theory and the authors usu-
ally attempt to get to the final results,
to be tested or exploited experimental-
ly, in the quickest possible manner.
This program places a heavy burden
on the background of the reader. In
order to derive substantial benefit, he
should have had good courses in semi-
conductor theory and quantum me-
chanics, preferably on the graduate
level. While it is not unreasonable to
expect such a sophisticated back-
ground from a research physicist, it is
very doubtful that the student would
be able to digest the material given
here without a great deal of effort and
guidance.
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LABORATORY
Temperature Controller

Model 5301 E
With an input circuitry designed to accept
resistance or voltage generating temperature
sensors such as GaS-diodes, thermocouples,
Ge & Pt Sensors, Carbon Resistors and
Thermistors. The 5301-E, three mode
controller offers temperature regulation to
better than 0.01 K (or °C) in Vacuum
chambers, Cryogenic dewars. Optical ovens,
Tensile strength test apparatus, etc. for
physics, metallurgy, chemistry and other
scientific fields where the control and temp-
erature range requirements are broad or
change frequently. Set point readout is
either directly in mV or Ohms (4-terminal
measurement), with unlimited temperature
range. Proportional, rate and reset modes
are all internally adjustable, allowing to
tune the controller to the thermal time
constants of the process. 100 Watts, DC
output or up to 5KW with Model 2202.

artronix
INSTRUMENTATION

1314 Hanley Industrial Court, St. Louis, Mo. 63144
(314)968-4740

POWER MODULE

Model 2202
To regulate an AC-line connected load by
means of a small DC signal from an auto-
matic control instrument. It supplies large
amounts of power for control of resistive
heaters, thermo-electric elements, light
sources, etc. in temperature controlled
ovens, vacuum deposition equipment, infar-
ed heat sources, temperature baths and
other applications. The instrument features
a pulse-width-modulated zero crossing -
fires TRIAC circuit to minimize RF Inter-
ference, electronic protection against cur-
rent overloads and voltage transient, and
provides linear control to a AC power line
up to 25 Amp. (110 V or 220 V).

artronix
INSTRUMENTATION

Hanley Industrial Court, St. Louis, Mo. 63144
(314)968 4740

While I fully realize that it is unrea-
sonable to expect a full theoretical
treatment in a book of this kind, a con-
cise and coherent summary of theoreti-
cal results would have rendered the
reading more profitable, efficient and
enjoyable. Unfortunately, the sum-
maries, when given, are often too sket-
chy, unorganized and not very infor-
mative. This will turn out to be a
major weakness of this book. The
book does not contain problems, and it
generally suffers from a dearth of illus-
trative diagrams, facts that detract
from its adoption in the classroom.

On balance, this is a work written by
applied physicists whose efforts for
taking the time to report on a very in-
teresting and rapidly expanding area in
applied physics should be applauded.
The well prepared and motivated
reader will find the 441 pages between
the covers a veritable storehouse of in-
formation on semiconductor materials.

M. ALI OMAR
Lowell Technological Institute

Lou-ell, Massachusetts

new books
Elementary Particles and Fields
Currents in Hadron Physics. V. De Alfa-
ro, S. Fubini, G. Furlan, C. Rossetti. 874
pp. Elsevier, New York, 1973. $97.50

Particle-Interaction Physics at High
Energies. S. J. Lindenbaum. .512 pp.
Clarendon, Oxford, 1973. L 15.00

Proceedings of the 1973 CERN-JINR
School of Physics. (Ebeltoft, Denmark,
17-30 June 1973). 365 pp. CERN, Geneva,
1973.

Atoms and Molecules
Diatomic Molecules, A Critical Bibliogra-
phy of Spectroscopic Data. R. F. Barrow,
ed. 440 pp. Centre National de la Re-
cherche Seientifique, Paris, 1973. 150F

Theory of Unimolecular Reactions. W.
Forst. 445 pp. Academic, New York, 1973.
$29.50

Chemical Physics
Advances in Electronics and Electron
Physics, Vol. .34. L. Marton, ed. 362 pp.
Academic, New York, 1973. $29.50

Encyclopedia of Electrochemistry of the
Elements, Vol. 1. A. J. Bard, ed. 495 pp.
Marcel Dekker, New York, 1973. $60.00

Acoustics
Speech Synthesis. J. L. Flanagan, L. R.
Rabiner. 511 pp. Dowden, Hutchinson &
Ross, Stroudsburg, Pa., 1973. $22.00

Optics
Problems in Optics. M. Rousseau. J. P.
Mathieu. 366 pp. Pergamon, New York,
1973. $18.00

Now
available...

Physics in 1973
Since 1964, the American Institute of
Physics has been publishing annual
summaries of new developments in
physics. Physics in 1973, the latest
edition of that series, describes and
explains some of the recent "new
discoveries, first observations, and
surprising results" in easy-to-
understand language.

Among these are:

• discovery of transient gamma-ray-
emitting stars

• development of a material that
superconducts above the boiling
point of liquid hydrogen

• discovery of neutral currents in
neutrino interactions

• possible evidence of a natural
fission reactor

• possible observation of magnetic-
field annihilation

and many more.

38 pages; $1.00, if paid in advance;
bulk rates available on request

• send me copies of Physics in
1973 at $1.00 each; remittance
is enclosed.

• send me bulk rate for copies.
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Address

City State
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Public Information Division
American Institute of Physics
335 East 45 Street
New York, N.Y. 10017
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