The author, an aeronautical engi-
neer, begins with a standard introduc-
tion to the basics of aerodynamics.
Carefully avoiding overburdening the
reader with details, he introduces at-
mospheric pressure, dynamic and kine-
matic viscosity, the Reynolds number,
shear stress, the Bernoulli principle
and the other terms important to
aerodynamics. Even here he tantalizes
the reader with the relevant range of
the Reynolds number, with spores at
the low end and birds at the other,
separated by about ten orders of magni-
tude.

The strength of the book is the host of
puzzles Ward-Smith presents. Why do
falling water drops collide if they are
similar in size, but avoid collision
otherwise? As a water drop grows, why
does it flatten, become concave on its
bottom side, develop essentially into a
bubble and then burst?

Ward-Smith explains how hexagonal
plates and needles of ice fall broad-
side—an orientation that leads to the
many halos, arcs and parhelia that one
can often see in the sky. He examines
the forces governing the fall of hail,
pointing out that the large hailstones
(up to 30 pounds) sometimes reported
in the press are unlikely because their
terminal speed of about 150 miles per
hour would surely mean their destrue-
tion when they hit the ground.

A chapter is devoted to the dispersal
of fruits and seeds. Tiny seeds, spores
and pollen develop no lift but can be
carried great distances by thermals
and the wind. Dandelions wait patient-
ly for the proper humidity, tempera-
ture and wind before releasing their
plumed parachutes. The samaras of
maples and sycamores have evolved
into helicopter wings to slow their
descent, so that they spread beyond the
region of their parent.

Birds soar and glide in rising bubbles
of hot air, broad uplifts or vertical
velocity gradients, effortlessly altering
their wing shapes and orientations for
best advantage. They also are capable
of hovering and of flying either quickly
or slowly. When they fly in flocks, all
but the lead bird position themselves so
as to enjoy the upwash left by another
bird.

Ward-Smith examines the flight of
insects, laying to rest the old and
incredible claim that the botfly can
exceed the speed of sound. Seemingly
nothing escapes his observations, not
tumbling tumbleweeds, flying frogs
and fish or gliding lemurs, not even
pterodactyls. This book works well as
an introduction to biophysical aerody-
namics, whether for classroom use or as
enjoyable reading at home.

JEARL WALKER
Cleveland State University
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Astronomy, Cosmology and Space Physics

Accretion Power in Astrophysics. J.
Frank, A. R. King, D. J. Raine. 273 pp. Cam-
bridge U.P., New York, 1985. $59.50. Mono-
graph

Astrophysics of Active Galaxies and
Quasi-Stellar Objects. Proc. Wksp., Santa
Cruz, July 1984. J.S. Miller, ed. 519 pp.
University Science Books, Mill Valley, Cal.,
1985. $30.00

Constructing the Universe. D. Layzer.
313 pp. W.H. Freeman, New York, 1985.
$27.95. Lay readers

Dynamics of Star Clusters. Proc. IAU
Symp., Princeton, N.J., May—June 1985. J.
Goodman, P. Hut, eds. 622 pp. Reidel, Bos-
ton, 1985. $69.00

New Aspects of Galaxy Photometry.
Lecture Notes in Physics 232. Proc. Collog.,
Toulouse, France, September 1984. J.L.
Nieto, ed. 350 pp. Springer-Verlag, New
York, 1985. $23.70

Progress in Stellar Spectral Line Forma-
tion Theory. NATO ASI Series. Proc.
Wksp., Trieste, Italy, September 1984. J. E.
Beckman, L. Crivellari, eds. 448 pp. Reidel,
Boston, 1985. $59.00

Relativistic Astrophysics and Cosmol-
ogy. Proc. Int. Sem. Theoretical Physics,
San Feliu de Guixols, Spain, June-July
1983. X. Fustero, E. Verdaguer, eds. 320 pp.

World Scientific, Singapore (US dist. Taylor
and Francis, Philadelphia), 1984. $37.00

Comet Halley: Once in a Lifetime. M.
Littmann, D. K. Yeomans. 175 pp. Ameri-
can Chemical Society, Washington, D.C.,
1985. $19.95. Lay readers

Foundations of Radiation Hydrodyna-
mics. D. Mihalas, B. W. Mihalas. 718 pp.
Oxford U.P., New York, 1984. $75.00. Text

Physics of Planetary Interiors. G. H. A.
Cole. 208 pp. Adam Hilger, Bristol, 1984.
$16.00. Monograph

Atemic, Molecalar and Chemical Physics

Atomic Physics 9. Proc. Int. Conf., Seattle,
July 1984. R. S. Van Dyck Jr, E. N. Portson,
eds. 600 pp. World Scientific, Singapore
(US dist. Taylor and Francis, Philadelphia),
1985. $60.00

Autoionization: Recent Developments
and Applications. A. Temkin, ed. 261 pp.
Plenum, New York, 1985. $45.00. Com-
pendium

Fundamental Interactions in Low-Ener-
gy Systems. Ettore Majorana Interna-
tional Science Series 23. Proc. Int. Course,
Erice, Italy, March-April 1984, P. Dalpiaz,
G. Fiorentini, G. Torelli, eds. 501 pp. Ple-
num, New York, 1985. $85.00

Micro Kelvins

by Palm Beach Cryophysics
Inc., the cryogenic
INNOVATOR company.

The Model 4025 in connection
with a properly designed
systems is providing precision
control typically of <500
microkelvins.

eFour Display Sensors

eFour Control Sensors

*|EEE-488 Interface

*True 3 Mode Control

eReal Time Analog Control

*40 Watts Output

eOptical Isolation Between
Analog and Digital Circuitry

For more information contact
the CRYOGENIC
company which is most often
imitated but never duplicated.

*INSTRUMENTS e CALIBRATIONSe
*TEMPERATURE TRANSDUCERSe
* TECHNICAL SUPPORT »
*SYSTEM DESIGNe

PALM BEACH CRYOPHYSICS, INC.

P.0. Box 2786
West Palm Beach
Florida 33402
U.S.A.
(305) 844-0331
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QUADRUPOLE ANALYZER

COMPLETE INSTRUMENT

$4995.00
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Now Available with Particle Multiplier

STANDARD FEATURES
e 1-100 AMU e Faraday Cup Detector ® Dual Filaments e 100% Front Panel Control
® 12" High Resolution Display & Graph or Tabular Data Display e RS232 Computer Interface
e 10#to 5 = 102 Torr Pressure Range ® Background Subtraction

OPTIONAL FEATURES
e 1-200 AMU e Graphics Printer For Hard Copy
e Sample System For Higher Pressures
With Dycor's Quadrupole Gas Analyzer you will no longer have to guess about
what's in your Vacuum System. A glance at the screen will tell you exactly
what is there. Our engineers would be happy to discuss your application.

Dycor

Inc.

® Pressure vs. Time Display

1023 Wm. Flynn Hwy e Glenshaw, PA 15116 e (412) 486-4700
Circle number 36 on Reader Service Card

Bird of Passage

Recollections of a Physicist
Rudolf Peierls

Here is the intensely personal and often humorous autobiogra-
phy of one of the most distinguished theoretical physicists of his
generation, Sir Rudolf Peierls. Truly a "'bird of passage'* whose il-
lustrious career took him to Munich, Leipzig, Zurich, Copenhagen,
Cambridge, Manchester, Oxford, and |. Robert Oppenheimer's
Los Alamos, Peierls was a major participant in the revolutionary
development of quantum mechanics and atomic research. He
gives nonscientists a sense of the human dimension of physics,
and his summaries of some very technical scientific matters will
be accessible to many outside the field. Illustrated.

$29.50 at your bookstore or
41 William Street Princeton University Press Princeton, NJ 08540
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Photodissociation and Photoionization.
Advances in Chemical Physics LX. K. P.
Lawley, ed. 474 pp. Wiley, New York, 1985,
$69.95. Compendium

Sources of Thermodynamic Data on Me-
sogens. A. Beguin, J. Billard, F. Bonamy,
J. M. Buisine, P. Cuvelier, J. C. Dubois, P. Le
Barny, eds. 325 pp. Gordon and Breach,
New York, 1985. $94.00

Theory and Mathematical Physics

Applied Differential Geometry. W.L.
Burke. 414 pp. Cambridge U.P., New York,
1985. $54.50 hardcover; $19.95 paper. Text

Differential Geometric Methods in
Mathematical Physics. Lecture Notes in
Mathematics 1139. Proc. Int. Conf.,
Clausthal, Germany, August-September
1983. H. D. Doebner, J. D. Hennig, eds. 337
pp. Springer-Verlag, New York, 1985.
$23.50

Dynamical Gauge Symmetry Breaking.
E. Farhi, R. Jackiw, eds. 404 pp. World
Scientific, Singapore (US dist. Taylor and
Francis, Philadelphia), 1982. $42.00. Collec-
tion of reprints

Frontiers of Chaos: Computer Graphics
Face Complex Dynamics. H.O. Peitgen,
P.H. Richter, eds. 108 pp. Forschungs-
gruppe Komplexe Dynamik, Bremen Uni-
versity, Bremen, 1985. Price not stated

Integrable Systems in Statistical Me-
chanics. Series on Advances in Statistical
Mechanics 1. G. M. D’Ariano, A. Montorsi,
M. G. Rasetti, eds. 169 pp. World Scientific,
Singapore (US dist. Taylor and Francis,
Philadelphia), 1985. $33.00 hard-
cover; $21.00 paper

Integral Equations. F. G. Tricomi. 238 pp.
Dover, New York, 1985. $6.00 paper. Text

Macroscopic Modelling of Turbulent
Flows. Lecture Notes in Physics 230. Proc.
Wksp., Sophia-Antipolis, France, December
1984. U. Frisch, J. B. Keller, G. Papanico-
laou, O. Pironneau, eds. 360 pp. Springer-
Verlag, New York, 1985. $23.70

Mathematics + Physics: Lectures on Re-
cent Results, Vol. 1. L. Streit, ed. 338 pp.
World Scientific, Singapore (US dist. Taylor
and Francis, Philadelphia), 1985. $35.00
hardcover; $22.00 paper

Phenomenology of Unified Theories:
From Standard Model to Supersym-
metry. Proc. Conf., Dubrovnik, Yugoslavia,
May 1983. H. Galié, B. Guberina, D. Tadi¢,
eds. 500 pp. World Scientific, Singapore
(US dist. Taylor and Francis, Philadelphia),
1984. $49.00

Polarized Electrons. Second edition.
Springer Series on Atoms and Plasmas 1. J.
Kessler. 299 pp. Springer-Verlag, New
York, 1985. DM 119.00. Monograph

Shelter Island II. Proceedings of the
1983 Shelter Island Conference on Quan-
tum Field Theory and the Fundamental
Problems of Physics. R. Jackiw, N.N.
Khuri, S. Weinberg, E. Witten, eds. 369 pp.
MIT Press, Cambridge, Mass., 1985. $37.50

Supersymmetry, Supergravity and Re-
lated Topics. Proc. Int. Sem. Theoretical
Physics, Sant Feliu de Guixols, Spain, June



June 1984. F. del Aguila, J. A. de Azcar-
raga, L. E. Ibanez, eds. 550 pp. World Scien-
tific, Singapore (US dist. Taylor and Francis,
Philadelphia), 1985. $60.00

Weighted Energy Methods in Fluid Dy-
namics and Elasticity. Lecture Notes in
Mathematics 1134. G. P. Galdi, S. Rionero.
126 pp. Springer-Verlag, New York, 1985.
$9.80. Monograph

Stadest Texis and Popuiarizations

Science Fair Research in a College Li-
brary: Prepared for High School Stu-
dents. J. B. Cohen. 49 pp. Queens College,
Flushing, N.Y., 1984. $3.50. Guide for stu-
dents and teachers

Guidebook to Light Water Reactor Safe-
ty Analysis. P.B. Abramson, ed. 393 pp.
Hemisphere, New York, 1985. $89.95.
Compendium

Non-Conventional Energy Sources.
Proc. Symp., Bogota, Colombia, July 1982.
G. Furlan, H. Rodriguez, G. Violini, eds. 676
pp. World Scientific, Singapore (US dist.
Taylor and Francis, Philadelphia), 1985.
$75.00

Anticipated and Abnormal Plant Tran-
gients in Light Water Reactors. (2 Vols.)
Proc. Conf., Jackson, Wyoming, September
1983. P.L. Lassahn, D. Majumdar, G.F.
Brockett, eds. 724 pp. Plenum, New York,
1984. $225.00

Alternative Energy Sources VI, Vol. 1:
Solar Energy and Applications. T. N. Ve-
ziroglu, ed. 553 pp. Hemisphere, New York,
1985. $87.00. Compendium

Alternative Energy Sources VI, Vol. 2:
Solar Applications/Waste Energy. T. N.
Veziroglu, ed. 618 pp. Hemisphere, New
York, 1985, $87.00. Compendium

Alternative Energy Sources VI, Vol. 3:
Wind/Ocean/Nuclear/Hydrogen. T.N.
Veziroglu, ed. 613 pp. Hemisphere, New
York, 1985. $87.00. Compendium

Alternative Energy Sources VI, Vol. 4:
Conservation/Management/Policy.
T.N. Veziroglu, ed. 613 pp. Hemisphere,
New York, 1985. $87.00. Compendium

Miscellancous

Next Generation Computers. E. A. Tor-
rero, ed. 347 pp. IEEE Press, New York,
1985. $39.95. Compendium

Low Probability High-Consequence
Risk Analysis: Issues, Methods, and Case
Studies. R. A. Waller, V. T. Covello, eds.
571 pp. Plenum, New York, 1984. $75.00.
Compendium

Metamagical Themas: Questing for the
Essence of Mind and Pattern. D. R. Hof-
stadter. 852 pp. Basic, New York, 1985.
$24.95. Collection of essays

Physics and Contemporary Needs, Vol.
6. Proc. Summer College, Islamabad, June—
July 1981. A. M. Khan, S. Riazuddin, A.
Oadir, M. N. Oazi, eds. 465 pp. Plenum,
New York, 1984. $75.00 ]

Cryogenic Systems

AT TRI Research we believe that the whole is
greater than the sum of its parts. Provided of
course that each part 1s complete in itself

Our systems include open and closed cycle
refrigerators, temperature sensors and instrumentation,
not to mention total applications support and
documented performance

Mo other systems provide such complete control
TRI Research can provide it all to you

T-2000 Cryo Controller

The most accurate, stable and dependable cryogenic
temperature controller of its type. Extremely easy to
use with readout and control directly in temperature
for all sensor types and continuously adjustable
heater power range. Full IEEE-488 compatibility and
four sensor inputs facilitate complete automation

Cryo Cal™ Sensors

Since 1965 the name most often identified with the
highest quality cryogenic temperature sensors for
university, government and industry users. Complete
range of sensor types, including Cryo Carbon™,
diode, germanium, platinum RTD and specials
NBS traceable calibrations, 11th order polynomial
fits and GenAB interpolation tables available

Application Support

We have dedicated ourselves to helping you achieve
important new results in your work. We feel that
your measurement must form the basis for a
configuration of apparatus specific to your needs
That is why we stand ready to specially design as
little or as much of your system as appropriate. We
can supply you with turn-key systems complete
with applications software. Complete cryogenic
engineering consulting services available.

Supplies

CS-1000B Constant Current Source, wire, hermetic
connectors, thermal interface materials many
hard to find items are available from TRI Research
together with the knowledge required to use them
properly. Just ask for our catalog.

Our products are In use at virtually every major center of cryogenic activity
in the world. Contact TRI Research and let us help you turn your next idea

into a resuit.

Write or call collect
2459 Univarsity Ave
Saint Paul, MN 55114 USA
TELEX 955439

INTL DIV, ATTN TRI
Phane 612/645-7193

TR RESEARCH

AUTOMATED CRYOGENIC SYSTEMS
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