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Physicists
At the Bendix Research Laboratories Division
a new fundamental program has been
started in the Quantum Physics Department.
The following positions are open in our
expanding Research Division:

(1) Physicist with excellent theoretical train-
ing for pioneer work in the field of induced
transitions (masers). A challenging oppor-
tunity to lead a group in the design and study
of materials and new pumping schemes.
Prerequisite: PhD in Physics. Some experi-
ence, but not necessarily in the above field.

(2) Semiconductor Materials Specialist to
head group working on crystal growth, per-
fection and doping problems of Ill-V com-
pounds and maser (laser) crystals. Prerequi-
site: PhD with good theoretical background
in crystallography and experience in crystal
growth and structural research.

(3) Solid State Physicist to lead a group con-
ducting basic investigations of quantum
effects in solids (tunnelling phenomena, hot
carriers, microplasmas, etc.), and to ulti-
mately indicate new device principles for
transfer to our Solid State Development
Department. Prerequisite: PhD in Solid
State or Physics, special knowledge in the
theory of electrical properties of metals and
semiconductors.

Our laboratory facilities include the latest
X-ray equipment, electron microscope, laser
research equipment, infrared-optical spec-
troscopic equipment, maser equipment,
also usable for paramagnetic studies.

Write or wire in confidence to:
A. Capsalis
Director of Personnel
The Bendix Corporation
Research Laboratories Division
Southfield, Michigan

Research Laboratories
Division

An equal opportunity employer

of such a system can be described by statistical con-
cepts only. The same remarks apply when the random
structure is "frozen in". Under certain circumstances,
ordered structures associated with crystallinity can be
formed. Real polymer chains are characterized by the
existence of potentials hindering free rotation, and
finally, the migration of a segment of a polymer chain
can be considered as governed by secondary forces act-
ing upon it by neighboring atoms or alternatively by de-
tails of the local structure.

The morphology of and molecular mobility in a poly-
mer under given circumstances are governed by the long
flexible-chain property of the molecule and to a greater
or less extent by either or both of the other properties.
In the case of certain phenomena, the flexible long-chain
property plays a relatively minor role, and the property
is very similar to that observed in crystals, glasses, and
liquids of low molecular weight. High-polymer physics
thus arises naturally from the physics of materials of
low molecular weight.

During the past few years, there has been a great
commercial development of high-polymeric materials;
their industrial value arises principally through their
physical and primarily mechanical properties. There
has thus appeared the need for an introductory book
dealing with the physical properties of polymeric sys-
tems as related to molecular structure. Professor
Bueche's book is written with this purpose in mind.
The physical phenomena are discussed fully in terms
of molecular theory as outlined above; this is presented
in some detail and is based to a great extent upon the
author's own extensive contributions. At the same
time, the reader is made aware of the gaps which exist
between the predictions of the theory and the results
of experiment. Alternative theoretical treatments and
interpretations of the data are discussed. This book,
together with the reference material, could serve as a
useful introduction for the research worker, while the
book by itself should be of great value to a student
who wishes simply to obtain an understanding of the
field.

Theory of Probability (3rd ed.). By Harold Jeffreys.
447 pp. Oxford Univ. Press, New York, 1961. $13.45.
Reviewed by R. Bruce Lindsay, Brown University.
ORIMITIVE and intuitive notions, admittedly nec-
•*• essary for the construction of physical theories
and the understanding of physical phenomena, have
ever been a source of philosophical difficulty. The no-
tion of probability is a good illustration. It is agreed
on all sides that we cannot dispense with it in physics
or indeed in science as a whole. Yet the endeavor to
provide definitions of it which could serve as a rea-
sonable basis for its use has led to endless argument
on the part of many well-known mathematicians, physi-
cists, and philosophers. Sir Harold Jeffreys first pre-
sented his point of view in detail in 1939, in the first
edition of the book, the third edition of which is being
reviewed here. He is a very distinguished geophysicist
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PHASE-SENSITIVE
LOCK-IN DETECTION SYSTEM

L\ frequency range: 1.5 cps to 150 kc
The model JB-5 Lock-In Amplifier system provides the
theoretical optimum technique for measuring extremely
weak signal intensities in the presence of noise. It is a
universal narrow band coherent detection system and
includes: high 0 continuously tunable selective ampli-
fiers, phase sensitive detector, d.c. amplifier, selective
d.c. filtering, continuous phase control, signal modulat-
ing oscillator, meter monitor and recorder drive circuits.
The system is essentially an extremely narrow band
detector, the center frequency of which is locked to a
particular frequency at which the signal information
has been made to appear. As a result.complete freedom
from drift between the detector center frequency and
the characteristic frequency is obtained regardless of
how narrow the bandwidth is made.
Experimentalists involved with the measurement of
small-effect physical phenomena will find the Lock-In
Amplifier a most powerful tool for the recovery of
signals buried in noise.

RECOVER
SIGNALS

from

TECHNICAL FEATURES:

Transistorized Lock-In Amplifier — Model JB-5
Frequency Range: 1.5 cps to 150 kc continuously tun-

able in five ranges.
Time Constants: 0, 0.001, 0.01, 0.1, 1, 3, 10, EXT.

Single or double section RC filtering.
Gain: (rms AC in to push-pull DC out) — Greater

than 9,000.
Linearity: Better than ± 1 % of full scale.
Zero Drift: ± % % of full scale per hour, maximum.
Outputs: (a) ± 5 volts DC maximum, balanced to

ground into high impedance load, (b) ± 1 ma or
±V* ma switch selectable into pen recorder of
less than 2K internal resistance.

Frequency Selective Amplifiers: Selectivity characteris-
tic of tuned amplifiers in signal and reference
channels is that of parallel resonant circuit with
a Q of approximately 25 {NOT TWIN-T TYPE).

Operating Modes: External, Selective External or Inter-
nal. Lock-in accepts sinusoidal or non-sinusoidal
reference signal or provides sinusoidal 5 V p to p
reference from internal oscillator.

Price: $1350.00 Write for Bulletin 108 to:

PRINCETON APPLIED RESEARCH CORP.
Box 565 / Princeton, N. J. / Tel. 799-1222, Code 609
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THE LAWRENCE
RADIATION LABORATORY

in the San Francisco Bay Area
is operated by the

University of California for the
United Slates Atomic Energy Commission.

THEORETICAL and EXPERIMENTAL PHYSI-
CISTS All degree levels needed for applied re-
search in experimental hydrodynamics, equa-
tion of state, energy transport, numerical
analysis, development of calculational codes,
photo emission, neutronics of subcritical sys-
tems by pulsed and steady state techniques,
neutron spectroscopy fast counters, scintilla-
tors, photo multipliers, semiconductor proper-
ties and other advanced topics in applied
mathematics, nuclear physics and instrumenta-
tion.

PHYSICISTS To solve radiation counting
problems for a radiochemistry group and
carry out related research. Ph.D. Degree in
Physics with 1-2 years experience. Should
have a knowledge of electronic counting cir-
cuits. Also B.S. Physicist with working
knowledge of electronics, particularly radia-
tion counting needed.

PHYSICIST OR CHEMIST For the opera
tion and exploitation of mass spectrometry
and isotope separation in isotope measure-
ments, chemical analysis and nuclear reaction
studies. B.S. or M.S. Degree in Chemistry
or Physics with experience in operation of
mass spectrometers, radiochemistry counting
techniques, high temperature chemistry or
vacuum techniques.

Please send written inquiries to:

Personnel Department

LAWRENCE RADIATION
LABORATORY

P.O. Box 808 M-72
Livermore, California

U. S. Citizenship Required

An Equal Opportunity Employer
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and applied mathematician, who has, however, devoted
considerable attention to scientific methodology and
states his views in this field with considerable confi-
dence and spirit.

Jeffreys wrote his book in the first place to "provide
a method of drawing inferences from observational
data that will be self-consistent and can also be used
in practice". He was rather impatient with the notion
that the so-called common-sense view of probability
is inadequate for practical scientific applications and
cannot be given a consistent mathematical treatment.
He still is! Consequently, the basic development in
the third edition remains the same as that in the first.
Certain new proofs have been added and others are
presented in greater detail. There has been a certain
amount of rearrangement of material to strengthen the
logical argument.

Professor Jeffreys is principally interested in the use
of probability as a measure of the probable validity of
physical laws in serving as descriptions of experience
and as a means for providing the best estimates of
parameters occurring in these laws. His work will con-
tinue to contain more value and interest for experi-
mental physicists. It is unlikely that theoretical physi-
cists will be helped by his program. He inveighs against
frequency theories of probability at some length, and
though he admits that the results of statistical me-
chanics are for the most part good, he considers the
foundations to be wrong. Jeffreys has no use, for ex-
ample, for the Gibbs ensemble concept. Nevertheless,
the latter has had great influence on the applications
of statistical mechanics. Of course, it is subject to
criticism, but its critics might be advised to read once
more the preface of Gibbs' famous little book, Ele-
mentary Principles in Statistical Mechanics, to recall
precisely what he set out to do.

The careful reader of Jeffreys' book will probably
conclude that it is not merely the problem of the most
effective and valid definition of probability which is
involved, but also the more fundamental question of
the nature of a scientific theory. The bold use of the
imagination in dreaming up new physical constructs
and postulates has carried modern physical theorizing
far beyond the stage which it seems likely that Jeffreys,
with his continued emphasis on "inductive inference",
will be willing to accept.

The style of the author is clear, elegant, and incisive,
even when dogmatic, and his book continues to be a
pleasure to read.

The Fourier Integral and Its Applications. By
Athanasios Papoulis. 318 pp. McGraw-Hill Book Co.,
Inc., New York, 1962. $10.75. Reviewed by A. A. Ma-
radudin, W estinghouse Research Laboratories.
H P HE applications referred to in the title of this
*~ book are all to be found in electrical engineering.

Consequently, some physicists may be put off from
reading it. This would be a pity, I think, because I
found Professor Papoulis' book to be a very good in-
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