
What connection exists between
Rutherford's outright "simplicity," his
extreme "humanness," his larger-than-
life personality, and the immensity and
style of his scientific creation, each will
judge for himself. Oliphant does not
indulge much in philosophical specula-
tion. His is a story simply, naturally,
casually told: a modest style that har-
monizes with the subject but does not
distract attention from it. But the
spirit that moves the author is deep
and sustained. It is best expressed in
his own closing words:

"His (Rutherford's) success came as
much from complete dedication to
his work as from his innate ability,
so that even the average student was
inspired to emulate him. Yet ordi-
nary as he was, there was something
in him which raised him high above
others, and put him in the company
of the greatest of men, and this
something earned for him both the
profound respect and the deep love
of all who came under his influence."

SAMUEL DEVONS
Columbia University

New York, N. Y.

Momentum, Energy and
Mass Transfer in Continua

J. C. Slattery
McGraw-Hill, New York, 1972. $19.50

This is an introductory text on the
basic equations of fluid mechanics, in-
cluding heat and mass transfer, with
emphasis on their axiomatic, deduc-
tive, continuum formulation. There is
no attempt to relate them to micro-
scopic physics. The author, J. C.
Slattery, is professor of chemical engi-
neering at Northwestern University,
and has published extensively in mix-
ture transport phenomena. He makes
a serious effort to broaden the scope by
solving many explicit boundary-value
problems, especially on viscous flows
and on heat and mass transfer. This
effort is only partly successful; 679
pages are simply not enough to allow
adequate treatment of both mathemat-
ical continuum mechanics and what
might be called "phenomenological
fluid mechanics," the largely observa-
ble world of fascinating physical phe-
nomena such as instabilities, surface
waves, shock waves, rotating flows,
nonlinear stress effects, vortex lines
and sheets, drops and bubbles, buoy-
ant flows, turbulence, and so on. Most
of these phenomena are accorded little
or no space.

Scientists and engineers will miss
experimental information, especially
on those phenomena for which formal
mathematical solutions are not avail-

EG&Gfe
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580 RADIOMETER/
PHOTOMETER
DC. to nanosecond
pulses. 12 Decades. 0.2
to 1.2 /im. A Laser
Standard.

580/585
SPECTRORADIOMETER
Measures power and
energy versus wave-
length. 0.2 to 1.2 ^m.
Medium to high intensity
sources.

580/585
HIGH SENSITIVITY
SPECTRORADIOMETER
5 Decades of additional
sensitivity for low inten-
sity sources

585 IR
SPECTRORADIOMETER
0.7 to 3.2/im. Chopped
synchronous detection.
Cooled PbS Detector.

560B LITE-MIKE
575 RADIOMETER/
PHOTOMETER
Low Cost. Stable silicon
detector. DC to nano-
second pulses Power
and energy measurements.

590 CALIBRATED
LAMP SYSTEM
595 LAMP STANDARD
590: Operates most tung-
sten standards up to
1000 watts. 0.25% A.C.
current regulation.

595: 1000 watt spectral
irradiance standard. .25
to 2.5 /im. Also illumi-
nance, luminous intensity,
chromaticity coordinates,
color temperature.

ACCESSORIES
Telescope, Microscope,
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Salem Salem Wash., DC.
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Los Angeles
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Write or call for our new catalog, which includes specs, performance details,
and application notes on EG&G's entire Light Measurement Family. We would
be pleased to demonstrate why independent industry surveys recognize EG&G
as #1 in the field of light measure-
ment instruments. EG&G Inc., Electro-
Optics Division, 35 Congress St.,
Salem, Mass. 01970. Tel. (617) 745-3200. ELECTRO-OPTICS DIVISION
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398 pages: 399 illustrations, 163 in full color: price. $

A new formula from CRM BOOKS...
A text designed specifically for the one term
non-majors' physics course. CONCEPTS IN
PHYSICS is meant to give an accurate im-
pression of physics without drilling students
in tedious formulas and mathematics. Not
that the math and formulas are missing; they
have been carefully integrated into the ma-
terial. Rather than appearing as facts to be
learned by rote, they become logical progres-
sions of unfolding knowledge.

If you teach physics to non-science majors,
you know the problem. If you've read this
ad, you know our solution. Now we invite you
to see if the formula works. And the best
way to find out is to apply it to your class.
For more information and to reserve a re-
view copy, call or write Bill Bryden, CRM
BOOKS, 1011 Camino del Mar, Del Mar,
California 92014. (714) 453-5000.
Or circle our reader service number.
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flust Published
The first monograph on the history
of man's speculation and research
on the Milky Way.

An Elusive Koad for Science
Stanley CJaki
350 pages. 20 plates, $14.95

Astonishingly rich with hitherto
unpublished material, the author
provides remarkable insights into
the conceptual development and
historiography of the Milky Way.

Contents
Greek Hunches — Medieval Gropings
— Copernican Silence — Galilean
Myopia — Newtonian Distraction —
Wright's Wrong — The Silent Break-
through — The Myth of One Island —
The Beacon from Andromeda.

From advance reviews
"Jaki's book represents such a com-
plete and careful investigation of the
historical picture that it should serve
for the foreseeable future as the
definitive monograph on the subject."

R. H. DICKE, Princeton University

". . . by far the most complete study
yet published. . ."

M. A. HOSKIN, Cambridge University

Galileo's Intellectual Revolution
WILLIAM R. SHEA

200 pages, illustrated, 1973, $15.95

Origins of the Copernican Revolution
J. R. RAVETZ

150 pages approximately, in prep.

Collected Papers of Lord Rutherford
Edited by SIR JAMES CHADWICK

3 volumes, $27.00 the set

Stellar Kinematics

W. M. SMART 320 pages, 1968, $6.25

Journal for the History of Astronomy
Edited by M. A. HOSKIN
Subscription information, full contents,
and descriptive literature for all
publications is available upon request.

Science History Publications
156 Fifth Avenue, New York 10010
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able. There are only two flow photo-
graphs and one plot of measured data.
For readers who think graphically,
there are far too few qualitative
sketches, and some of those are more
ikonic than realistic.

Surprising in a book with the orien-
tation of this one is the mere passing
mention accorded vorticity and surface
tension. The careful, general discus-
sion of "jump conditions," however,
may be more useful to readers inter-
ested in surface tension than are some
of the ad hoc solutions in other books.

Treatments superior to those in
other textbooks also include that on fi-
nite averaging techniques in the devel-
opment of equations for flows through
porous media, and that on some non-
routine mass-transfer phenomena.

A paradoxical aspect of this book is
the startling contrast between the for-
malistic handling of the basic equa-
tions and the obsolete, misleading
treatment of turbulent-flow theory.
Slattery begins with a brief (and in-
adequate) warning to the reader, then
treats turbulent momentum, heat and
mass transfers in a manner scientifical-
ly worthy of the early 1930's.

The discussions are largely matters
of "eddy viscosity" and "eddy diffusiv-
ity," without mention of conditions
necessary for validity of these concepts,
and with no hint that these conditions
are violated in all of the traditional,
fully turbulent shear flows, including
those treated. The unfortunate incon-
sistency of viewpoint is exemplified by
the fact that there is no mention of the
necessary (though not sufficient) con-
dition that the principal axes of the
mean stress and strain-rate tensors be
parallel—this in a book that so careful-
ly spells out the analogous conditions
in establishing the constitutive equa-
tion for a "Newtonian fluid."

Even the deductive turbulent cases
are not free of error. One of the aver-
aged momentum equations for fully de-
veloped turbulent flow through a tube
inexplicably lacks the second moment
of the turbulent velocity, the Reynolds
normal stress.

What, then is the place of this text-
book in the physical-science literature?
For a graduate course on fluid mechan-
ics, the extensive material on kinemat-
ics, on basic equations, on integral
averaging techniques, and on some
heat and mass transfer problems, could
be combined with material on specific
flow phenomena from other books. At
an analogous level we find the books of.
L. D. Landau and E. M. Lifshitz, Fluid
Mechanics (Addison-Wesley, 1959).
which is a bit careless with some of the
basic concepts on which Slattery is
most careful and which has a broader
coverage of fluid-dynamic topics, and
of G. K. Batchelor, An Introduction to
Fluid Dynamics (Cambridge U. P.

Why has the new
ASTRONOMY ONE
been adopted by more
than seventy colleges
and universities?
Professors told us why.
"Well suited for one term non-
science majors"
"Excellent textbook"
"Starts with the exciting part of
astronomy"
"Ideal organization"
"Excellent examples and figures"
"Doesn't scare off non-mathematical
students"
"Modern"
"Lucid and fascinating explana-
tions"
"Beautiful photography"
"Interesting and well-developed
format"
"Puts astronomy in humane, con-
temporary perspective"
"Well done and thoughtfully
planned"
"I strongly recommend adoption"
They are talking about ASTRON-
OMY ONE by J. Allen Hynek and
Necia Apfel, the new contemporary
text that brings the beauty and ele-
gance of astronomy to a first course
for non-science majors.
Unique organization motivates
through early introduction of the
more exciting topics. Comfortable
writing style and compelling graph-
ics maintain interest. Stimulating
questions and exercises aid under-
standing. Requiring only high school
math, the material is easily covered
within a quarter or semester.

ASTRONOMY ONE replaces author-
itarian doctrine with the vital ques-
tioning of an evolving discipline. It
is a text well worth considering for
your non-science majors. Write for
full color brochure and a complete
adoption list.

WABENJAMININi
2725 Sand Hill Road
Menlo Park, California 94025
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A vital new text for serious students of the physical sciences—

SMITH & JACOBS: Introductory Astronomy and Astrophysics
Announcing a new introductory text in astronomy and astrophysics for the
serious physical science major: clearly written and handsomely designed, the
book is ideal for either a complete year-long course or a concise one-semester
exposure. Geared to freshmen and sophomores with a solid grounding in high
school geometry, algebra, and trigonometry. Where appropriate, some vector
analysis and calculus is utilized, and explained along with every mathematical
device used in a lucid appendix.

Drs. Smith and Jacobs emphasize modern astronomy and elementary astro-
physics, without neglecting the heritage of classical astronomy. After bringing
the student to an introductory-level understanding of necessary subjects such
as electromagnetism, dynamics, and atomic theory, they explore astronomical
phenomena and delve into their astrophysical interpretation. Topics receiving
special attention include celestial mechanics, cosmogony, stellar structure and
evolution, galactic structures and systematics, and modern cosmology in the
expanding Universe. In addition, research findings from the investigation of
pulsars, interstellar lines at radio wavelengths, and the enigmatic quasars are
integrated into the text.

Included are tables summarizing data; summary paragraphs for the most im-
portant points; an extensive appendix; and self-contained illustration legends
which strengthen and add to the discussions in the text. Reading lists at the
end of every chapter guide the student to a continuing exploration of astronomy
and astrophysics.

By
Elske v.P. Smith
Dept. of Physics & Astronomy,
Univ. of Maryland

and by
Kenneth C. Jacobs
Leander McCormick Observatory
and Dept. of Astronomy,
Univ. of Virginia

About 500 pages, 300 illust.
Ready April

1 *
Please

Title

Name

Address

W. B. SAUNDERS COMPANY
West Washington Square, Philadelphia, Pa. 19105

send me the following books on 30-day approval and bill me:
HI For my personal library • For possible adoption
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Present Text

7ip
Physics Today 3-73A

Circle No. 60 on Reader Service Card

78 PHYSICS TODAY/ MARCH 1973



PM. Rentzepis

recipient of the

1972 Irving Langmuir Prize

in Chemical Physics

i
I -

the language of science

interference
0 filters

Any wavelength from 1650 A to 1.6 microns
Laser Lines 3250 A. 3371 A. 4416 A, 4880 A.

5145 A. 5300 A, 6328 A. 6943 A.
9050 A, and 1.06 microns

Standard and Precision Analytical Sets
Prices and specifications in Catalog.

do you have
our catalog?

POMFRET RESEARCH
OPTICS INC.

815 LONG RIDGE ROAD
STAMFORD, CT 06902

203-322-6386

Circle No 61 on Reader Service Card

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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