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lems as signal detection, and also as including statisti-
cal filtering and prediction.

An understanding both of probability and of "gen-
eralized harmonic analysis" is required before the stu-
dent can handle statistical signal detection and opti-
mum filtering problems. About half of Professor Lee's
text is devoted to these preliminary topics.

"Generalized harmonic analysis" is treated in a hun-
dred-page chapter bearing this title. By easy stages,
Professor Lee progresses from the Fourier series de-
scription of periodic functions through the Fourier
transform treatment of transient functions to an ap-
propriate discussion of random functions (functions
describable only by their statistics). By introducing the
concept of auto- and of crosscorrelation into his discus-
sion first of Fourier series and then of Fourier trans-
forms, Professor Lee lays the groundwork on which
Professor Norbert Wiener built the mechanism for
treating random functions. Following Wiener, the text
demonstrates the derivation of the power density spec-
trum from the autocorrelation function of a random
function. This treatment is straightforward and un-
complicated. The proofs of the many relations some-
times are less rigorous than a mathematician would ex-
pect, but the rigor is adequate for the engineering ap-
plications toward which this material is directed.

About one hundred fifty pages of Statistical Theory
of Communication are devoted to a treatment of prob-
ability and statistics. Clearly in this short span it is
impractical to cover the broad field. Professor Lee has
restricted his analysis to those few concepts which
must be understood if statistical detection of signals
and optimum filtering are to lie studied. Proceeding
slowly and in easy stages, Professor Lee has managed
quite well in covering this limited area of probability
and statistical theory. The mathematician again would
not be happy with some of the heuristic proofs in this
portion of the book. For the purpose for which the ma-
terial is derived however, the proofs are quite adequate.
One important restriction on the statistics of signals
and of noise which may be handled by the methods de-
veloped further in this book is mentioned with no more
emphasis than any other part of the development of
the statistical theory. This is the restriction that the
signals and the noise must belong to stationary random
ensembles. From an engineering point of view this
limitation of the development does not reduce its value
to any appreciable degree.

The second half of the book contains Professor Lee's
principal contributions. Here he is on firm ground in
his discussions of signal detection by correlation and of
optimum filtering and prediction. His developments are
illustrated by examples from the laboratory, which add
appreciably to the interest of this portion of his text.

Professor Lee has elected to follow Professor Wiener
in measuring the performance of optimum systems in
terms of minimized mean-square error. He indicates
that other error measures might be more useful in
some problems but suggests that their use leads to
mathematical difficulties in most cases. It would have

added to the value of this text if the penalty paid for
this limitation had been discussed.

The book closes with two chapters on the use of
orthonormal functions, one for the representation of the
measures of random signals and noise, and the other for
their use in network synthesis.

Statistical Theory of Communication probably is
most useful as a textbook. Engineers and physicists
working in the field will find its value limited, in part
by the leisurely pace at which the material is presented,
and in part by the use of basic references which are in
limited circulation.

The choice of this book as a text will depend on the
pattern of courses and the philosophy of education in
a graduate school. Clearly it is ideal for Professor Lee's
use in his institution. Others, however, may prefer to
cover the same ground using selected material from,
for example, Middleton's far more complete text.

Controlled Thermonuclear Reactions. An Introduc-
tion to Theory and Experiment. By Samuel Glasstone
and Ralph H. Lovberg. 523 pp. D. Van Nostrand Co.,
Inc., Princeton, N. J., 1960. $5.60. Reviewed by San-
born C. Brown, Massachusetts Institute of Technology.

ONE of the characteristics of mid-twentieth cen-
tury scientific endeavor is the growth of the great

government laboratories dedicated to solving some of
our central problems in modern physics. The present
book is a classic in terms of a well and carefully writ-
ten scientific statement of the efforts of the Sherwood
Project scientists and engineers to develop practical de-
vices to use controlled thermonuclear reactions. The
book is well and clearly written. The physics is care-
fully and lucidly explained and the coverage is com-
plete, although its present title does not describe the
contents. It is not a book about controlled thermo-
nuclear reactions, but rather about the attempts to
make controlled thermonuclear machines operate.

I hope that everyone who reads this book will read it
twice, once for the physics and the interesting prob-
lems and insights into the operation of plasma ma-
chines which it so ably describes, and a second time to
appreciate the book as an outstanding description of
the ecology of a modern laboratory operating under the
peculiar conditions which were forced on the Sherwood
Project.

It would be unfair to the authors to imply that they
are in any way responsible for the peculiar situation
which arises in many of the great government labora-
tories, isolated by security and geographical self-suffi-
ciency. Without detracting in any way from the value
of the book itself, this reviewer found it a provocative
illustration of the provincialism which such laboratories
breed. It is written completely within the framework
of the Sherwood Project. It uses the Sherwood Project
jargon. It captures the enthusiasm which characterized
the Sherwood pioneers, and it chronicles for posterity
not only the scientific effort but the intellectual devel-
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...an interesting single crystal for
specialized applications

Strontium titanate (SrTiCb) of excep-
tionally high purity is now being pro-
duced in monocrystalline form. Among
the outstanding properties of this crystal
are high refractive index throughout the
visible spectrum as well as the infrared,
and resistance to high temperature (melt-
ing point about 2080 C.) and to chemical
attack. The crystal is cubic, thus iso-
tropic, and singly refracting. It transmits
over the range from 395 millimicrons to
about 5.5 microns, and has a high dielec-
tric constant and high resistivity.

Single-crystal strontium titanate is al-
ready well established in the optics of
infrared detectors. Its high refractive
index, suitable transmissivity, lack of

birefringence, and physical and chemical
stability make it a valuable material for
lenses, prisms and windows of infrared
optics. Strontium titanate is offered only
in the form of whole boules, which range
in size from 100 to 500 carats. Those
illustrated above are typical.

Strontium titanate also suggests inter-
esting applications in the following areas:

• Masers and wave guides in the
micro-wave field . . . where strontium
titanate "doped" with specific impuri-
ties is of great interest because of its
response to applied electric or mag-
netic fields.
• Dielectrics . . . where strontium
titanate as a monocrystalline dielectric

should be of interest in comparison
to polycrystalline ceramic types.
For these fields of investigation, we

have already supplied, as special prod-
ucts, single crystal strontium titanate
doped with various impurities of interest.
In addition, we also offer for similar
applications single crystal rutile (TiCh),
which however is tetragonal and exhibits
birefringence. Doped rutile as a special
product for micro-wave experimental
programs can be made available.

Whatever your requirements, we invite
you to consult us for prices and technical
information on projects for which our
know-how in the field of single crystals
may be helpful.

NATIONAL LEAD COMPANY
^TITANIUM DIVISION

111 ^roadway, New York 6, N. Y.
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Important

Research Management
Positions

DIVISION DIRECTOR of scientific group
doing advance work in radiation shielding,
atomic defense, decontamination, radioisotope
tracer techniques, handling and storage of
reactor components.

Exceptional opportunity to organize and direct
research into new areas of interest to the
Navy. Starting salary $12,210 with regularly
scheduled increases plus Benefits worth $2944
per year. Nuclear Physicist or Engineer with
Advanced Degree or Unusual Experience pre-
ferred.

DIVISION DIRECTOR of scientific group
doing research in electromagnetic radiation
and propagation, spectroscopy, optics, elec-
tronic circuitry, electrical power control, gen-
eration and distribution, and solid state phys-
ics. Starting salary $12,210 with regularly
scheduled increases plus Benefits worth $2944
per year.

Electronics Engineer or Physicist with Ad-
vanced Degree or Unusual Experience pre-
ferred.

Challenging

Independent Research
Positions

Conduct Research in shielding, grounding and
attenuation of high frequency radio interference,
and develop loiv noise components for electro-
magnetic interference measurement systems.
Electronics Engineer or Physicist with MS pre-
ferred. Starting Salary $8,995 with regularly
scheduled increases, plus Benefits worth $2156.

Conduct Experimental and Theoretical Research
on the reaction to ivater "waves of moored plat-
forms, piers, breakzvaters, harbors, etc. Hydro-
mechanicist, Hydraulic Engineer or Coastal En-
gineer with starting salary up to $10,635, plus
benefits worth as much as $2563, depending upon
training and experience.

All positions are in Career Civil Service.

Contact Commanding Officer and Director

U. S. NAVAL
Engineering Laboratory

Department P
Port Hueneme, California

(On the Pacific coast between Los Angeles
and Santa Barbara)

opment and the scientific sociological attitudes of one
of these project phenomena of the twentieth century.

Let me illustrate briefly with a few examples. There
is a chapter entitled "Plasma Diagnostics". Now diag-
nostics means studying the physics of the plasma. The
jargon itself is indicative of a point of view. The object
of the Sherwood Project is to make a practical con-
trolled thermonuclear machine. When an organism full
of plasma does not function properly, a diagnostician
is summoned to analyze and prescribe. The analogy
leading to the terminology is obvious. The intellectual
provincialism illustrated by this whole book can be
pointed out by a study of the references to this chap-
ter on diagnostic techniques. One of the most powerful
tools in the hands of the modern physicist is spec-
troscopic in nature, and two generations of physicists
have relied heavily upon the work in this field of phys-
ics. In discussing this technique, Glasstone and Lovberg
refer only twice to work done outside the Sherwood
Project, and most of their references are to AEC Sher-
wood Reports. Since the early work in gas discharges,
studying the physics of ionized gases by rf fields has
generated a great literature on this subject. In referring
to the sections of this chapter on rf diagnostics, 90 per-
cent of the references are to Sherwood Project authors
and no mention in the text is made of any work except
that carried out specifically on thermonuclear machines.
Without belaboring the point, it is somewhat amusing
to note that even the vast European and Russian litera-
ture is almost totally neglected except for references to
published documents concerned with the Second Inter-
national Conference on the Peaceful Uses of Atomic
Energy, which was so brilliantly dominated by the
American Sherwood Project.

Because of the excellence of its descriptions, this
book deserves a place in the library of every modern
physicist, but I hope that the historians of science will
also find it. When the time comes for our present age
to be studied in its historical perspective, this surely
will be a major reference source on the operation of
laboratories encompassed by the boundary conditions
which were set on Project Sherwood.

Digital Computers and Nuclear Reactor Calcula-
tions. By Ward C. Sangren. 208 pp. John Wiley & Sons,
Inc., New York, 1960. $8.50. Reviewed by Fernando
Jose Corbato, Massachusetts Institute of Technology.

AS the title indicates, the present book consists of
• two major sections. The first three chapters of 51

pages consist of an introduction to digital computers.
A brief history of the development of digital computers
is given, and a survey is made of the operating charac-
teristics of modern computers. Programming is dis-
cussed only in a broad vein (with the reader referred
to McCracken's book for further details). Programming
philosophy is offered as well as advice on good habits
of computer usage.

There is a 39-page chapter on numerical analysis,
which touches lightly on approximations, number sys-
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