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1967), which is a very good physico-
mathematical text on classical hydro-
dynamics. R. S. Brodkey's The Phe-
nomena of Fluid Motions (Addison-
Wesley, 1967) can supply some of the
qualitative or graphic sense, and the
recent text on turbulent flow by H.
Tennekes and J. L. Lumley A First
Course in Turbulence, (MIT, 1972)
might be used to round out that topic.

STANLEY CORRSIN
Johns Hopkins University

Baltimore, Md.

Complex Permittivity:
Theory and Measurement

B. K. P. Scaife, ed.
170 pp. English Universities Press,
London, UK, 1971. £3.45

The three long chapters in this book
are devoted to a discussion of the theo-
ry of dispersion in polar dielectrics by
B. K. P. Scaife, a survey of the effects
of pressure on dielectric properties by
W. G. S. Scaife, and a review of the
methods for measuring complex perm-
ittivity by R. G. Bennett and J. H.
Calderwood.

The theoretical chapter is a develop-
ment and extension of what might be
called the Frohlich approach, to which
the author has made numerous contri-
butions. This is a useful, purely clas-
sical discussion of fluctuation theory
and of diffusion and inertial models,
but in his approach the author presents
correlation-function theory macroscopi-
cally with no account of R. Kubo's
treatment or developments of it and
makes no mention of calculations of
these functions for various models by
Roy Gordon and others. R. W. Zwan-
zig's results on effects of dipole-dipole
coupling are used to point up difficul-
ties with attempts to generalize Onsag-
er's equation for the static permittivity
to the time-dependent case, but neither
the model nor its development are ade-
quately described.

The chapter on pressure effects is a
survey of experimental techniques and
results for nonpolar gases, nonpolar
and polar liquids, ionic crystals, poly-
mers, ferroelectric crystals and ice,
principally for static permittivity and
relaxation at audio and radio frequen-
cies. The account is quite comprehen-
sive and a useful guide to the litera-
ture, except that it was presumably
written before a considerable body of
recent work on dielectric virial coeffi-
cients and far infrared absorption in
gases was published.

The chapter on experimental tech-
niques discusses bridge methods for
audio and radio frequencies, resonance
methods for the uhf region, and micro-
wave transmission line and waveguide

New Books from
North-Holland
Polarons in Ionic Crystals
and Polar Semiconductors
Proceedings of the 1971 Antwerp Ad-
vanced Study Institute on Frohlich Pol-
arons and Electron-Phonon Interactions
in Polar Semiconductors.
Edited by JOZEF T DEVREESE, Univer-
sity of Antwerp, Belgium.
7972, 807pages. Dfl. 140.00 (ca. $43.75)
Contains the proceedings of a meeting
held to review the progress made in polar-
on physics since 1962. The major theoreti-
cal and experimental developments dealt
with in this book, include: magneto-optical
properties (with applications relating to
II-VI and Ill-V semiconductors); internal
excited states (resonances) of polarons
and their role in the optical and magneto-
optical properties of free and bound polar-
ons (applications to alkali-halides. thal-
lous-halides and silver-halides); transport
properties (including high field effects)
with an extension of the KUBO formation:
polarons in degenerate semiconductors;
fiezo-polarons; acousto-polarons; small-
polarons (transition metal oxides); exci-
tons; effects of nonparabolicity of bands;
alternative formulations of the theory.
With contributions from leading physicists
in the field, the book is intended for grad-
uate physicists with a background in solid
state physics. Many tables are given which
relate physical constants to polaron prop-
erties.

Few Particle Problems
in Nuclear Interaction
Proceedings of the International Confer-
ence on Few Particle Problems in Nuclear
Interaction. Los Angeles, August, 1972.
Edited by I. SLAUS, S. A. MOSZKOWSKI,
R. P. HADDOCK and W. T. H. VAN OERS

1973. approx. 1100pages
Dfl. 160.00 (ca. $50.00)
Presents and authorative and up-to-date
review of recent developments in low and
medium energy few particle problems.
Special emphasis is given to the nuclear
three body problem, nuclear forces (in
particular the three body force), symme-
tries, and the interaction of mesons,
leptons and photons with few nucleon
systems. Applications of these results to
astrophysics and nuclear structure studies
are summarized.

Distributed in
Canada by

the United States and

American Elsevier
Publishing Company, Inc.
52 Vanderbilt Avenue
New York, N.Y. 10017
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What would a trip to the Pleiades
look like?

Now you can find out.

Houghton Mifflin presents
EXPLORATIONS in SPACE and TIME
A Series of Computer-Generated Astronomy Films
by ML. Meeks, Haystack Observatory, Massachusetts
Institute of Technology, and Harvard University

The Meeks films give direct experience of astronomical
phenomena known but never seen before.
By using a computer, the Smithsonian Star Catalogue,
exponential zooms, dramatic alterations of time and
distance scales, and by creating the illusion of three
dimensions with rotations, the Meeks films illuminate
astronomy for nonspecialists and specialists in ways
that conventional models cannot.

Subjects: The Star System Xi Ursae Majoris. Sirius and
the White Dwarf. Algol the Demon Star. The Motion of
Stars. Star Clusters. The Motions of Attracting Bodies.
The Doppler Effect in Sound and Light. Planetary
Motion and Kepler's Laws.
Eight 16mm color films with commentary — the first
three films available now, the remainder later in the
Spring. Twelve 8mm silent film cartridges available
Fall 1973.
For more information write your regional Houghton
Mifflin office.

HOUGHTON MIFFLIN
Boston 02107 / Atlanta 30324 / Dallas 75235 / Geneva, III. 601 34 / Hopewell, N.J 08525 ' Palo Alto 94304
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Find a
weak signal

buried in noise.

# # 4*

The new Ubiquitous® Corre-
lator computes in real time:
signal averages, auto- and
cross-correlation, and
amplitude probability.

Write for complete details
on the new UC-201.

Federal Scientific Corp.,
615 West 131st St.,
New York, N.Y. 10027.

FEATURES:
• Highest sensitivity.
• Fastest speed for quick

results.
• Finest time resolution

with more points perdisplay.
• Easiest to use and

calibrate.

federal scientific

Real-Time Six-Point
Correlator /Averager
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AVAILABLE IN AUGUST

A complete course in
Introductory Physics

by
ARMSTRONG & KING!

from
PRENTICE-HALL

These two books make up a lull general physics course. The
first covers selected topics in the areas of mechanics waves,
and thermal physics. The second presents some of the funda-
mental ideas of electromagnetism and gives their applications
to problems in many fields.

ANNOUNCING . . .
THE ELECTROMAGNETIC INTERACTION. By ROBIN L. ARM-
STRONG & JAMES D. KING, both of the University of Toronto.
When used in conjunction with the authors' first book, this
new book completes a first-year course in physics. After first
discussing basic electricity, magnetism and Maxwell's equa-
tions in a vacuum, the book goes on to consider the inter-
action of electromagnetic waves with matter in detail. August
1973/approx. 528 pp./013-249110-9/$11.95

MECHANICS, WAVES, AND THERMAL PHYSICS. An intro-
ductory calculus-based text that proceeds from single-particle
motion to the motion of macroscopic systems in terms of
constituent particles. It emphasizes statistical and quantum
concepts. 1970/563 pp./013-571810-4/$11.30.

Please write: Robert Jordan, Dept. J-620, College Division,
Englewood Cliffs, N.J. 07632.
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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

716 Hanley Industrial Court. St. Louis, Mo. 63144
Area Code 314 Phone 644-2456

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).

INSTRUMENTATION
716 Hanley Industrial Court. St. Louis, Mo. 63144
Area Code Ph°"e 644-2456

measurements. It might be character-
ized as a fairly brief updating of such
old standbys as the books by B. Hague
and L. Hartshorn. An experimentalist
in search of a method to suit his needs
will find useful information, but there
are deficiencies in the coverage. As
examples, the discussion of transformer
bridges hardly does justice to their
capabilities at present, the use of "ac-
tive" circuit elements is suggested only
by a special case, and there is no men-
tion of recent developments in time-
domain reflectometry and other tran-
sient methods. The authors can be
more easily forgiven their omission of
millimeter-wave and far-infrared tech-
niques as lying beyond their chosen
frequency or time range.

There is good material in this book,
which should be useful to both present
and prospective workers interested in
dielectric theory and measurements.
The principal shortcomings are ones
of omission, which is not too surprising
when the amount of material covered
in 170 pages is considered.

R. H. COLE
Broun University
Providence, R. I.
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new books
Conference Proceedings
Cyclotrons-1972 <AIP Conf. Proc. No. 9,
Sixth Cyclotron Conference. Vancouver,
Canada, 18-19 July, 1972). J. J. Burgerjon,
A. Strathdee, eds. 836 pp. AIP. New York,
1972. $14.96.

Elementary Particles
Photon-Hadron Interactions. Richard P.
Feynman. 282 pp. W. A. Benjamin, Read-
ing, Mass., 1972. cloth $16.00; paper $7.95.

The Physics of Elementary Particles. L.
J. Tassie, Halsted, New York, 1973.

Atoms and Molecules
Physics of Atoms and Molecules. U. Fano.
L. Fano. 592 pp. University of Chicago,
Chicago, 111., 1973. $14.50.

Chemical Physics
Interatomic Potentials. Ian M. Torrens.
247 pp. Academic, New York, 1972. $14.00.

Fluids and Plasmas
Progress in Heat and Mass Transfer, Vol.
5: Heat and Mass Transfer in Rheologi-
cally Complex Fluids. W. R. Schowalter,
ed. 349 pp. Pergamon, New York, 1973.
$33.00.

Solid State, Metals
Festkorpertheorie II. O. Madelung. 2o:i

We're talking about the design and
construction of cryogenic systems

from a basic LN2 dewar to su-
perconducting magnet systems with
temperature controls, power sup-
plies, liquid level indicators, tem-
perature controllers and sensors to
transfer lines

The list of Cryogenic Associates
buyers is legion and available
upon request They are critical buy-
ers and repeat buyers because they
have come to respect CA s effective
combination of:

• T E C H N I C A L ABILITY — your
needs are met with the finest in
engineering and original design

• FABRICATION KNOW-HOW —
your ideas become reliable hard-
ware

• FLEXIBILITY — your cho ices
range from existing designs to
modified designs to custom de-
signs

• BREADTH — your equipment re-
quirements can stretch from a
simple LN2 dewar to a sophisti-
cated superconducting magnet
dewar and supporting accessories

Touch base with us and
let us prove our points

J CRYOGENIC
ft ASSOCIATES
• ^ ". . . for the finest

in Cryogenic Systems".
1718 North Luett Avenue
Indianapolis, Indiana 46222
Phone: (317) 632-2515

Catalog Available On Request
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