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Steel solenoid frame.

80x magnification. Cross polar-
ized. Bright-field reflected
illumination with

xenon source. Green filter.
20,000 ASA—
one-eighth-second exposure

Single sweep trace of

wave forms from a television

test signal generator on ]
new Polaroid Type 612

20,000 ASA film.

Upper trace made at 20us/cm,
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ntroducing Sensitivity,

Never before has there
been an instant film with
the sensitivity of
Polaroid’s new Type 612
Ultra High-Speed Instru-
ment Recording Film.

It captures superfine
detail. Enhances subject
contrast. Provides good
tonal separation. Permits
shorter exposures. And
allows smaller apertures. In
addition, the film’s pack for-
mat makes it easier to load.
And makes it possible to
record rapid sequence
events.

In fact, Type 612’s aston-
ishing sensitivity will enable
you to record high-speed
events no other instant film
before it could.

It all adds up to a new film

designed for high-speed
oscillography, metallogra-
phy, and dozens of other
instrumentation and high
technology applications.
For example, Type 612 is
So sensitive, oscillogra-
phers can record events
down to less than 5 nano-
seconds. Metallographers
can use its high contrast
properties to distinguish
incredibly subtle details.
But there’s no limit to
Type 612's possibilities. So,
if your film isn’'t as sensitive
as you need it to be, we
have a very fast solution.
Call Polaroid’s Technical
Assistance hot line toll free.
In the continental United
States: 800-225-1618.
In'Massachusetts call 617-

547-5177 collect. Find out
how much sense it makes
to use the most sensitive
instant film in the world.
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Frog-eating bat (Trachops cirrhosus)
about to capture a frog (Eleutherodac-
tvlus fitzingeri) on Barro Colorado Is-
land, Panama. Recent studies demon-
strate major influence of bat predation
on frog behavior. Infrared beam and
high-speed flash were used to photo-
graph bats catching frogs. See page
677. [Merlin D. Tuttle, Milwaukee Pub-
lic Museum, Milwaukee, Wisconsin
53233}
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Moleculg-size .
electronic devices?

Why not ?

Nature does it.

Nevertheless, it won'’t be easy.

In scarcely the time of a single generation, the
human environment in this and similar countries
has changed in that so many of us must make and
keep our places in society by use of our wits
instead of our muscles. Technology, whether wor-
shipped or scorned, did it. To scorn the “computer
age” becomes a bit pathetic. Too late. We can’t
make a phone call, or engineer a gene, without the
computer.

The computer age was made possible by
refining the crude technology of lithography, the
drawing of pictures on stone with a greasy ink
enabling multiple copies to be created. The
refinements involved more facile media than
“stone” and “grease,” the ability of photons to
draw details finer than the human hand, and
finally, more complex ideas about what to draw.
Further development of these refinements con-
tinues in thousands of minds and laboratories.
Results of progress take virtually invisible form--
so incredibly small have those silicon chips
become.

But so what? Is there meaning to the seeing
of a single molecule, in the sense that we see an
elephant at the zoo? No, the laws of physics being
what they are, the seeing must be more intellectual
than sensory.

At the Kodak Research Laboratories, where
chemistry made a considerable contribution to
launching the art of microelectronics through
photolithography, a crew works to explore the
potential for finer and finer detail, one of those
refinements mentioned above. This crew finds it
necessary to work as scientists rather than tech-
nologists. As scientists, they publish.* Scientists
need the stimulation of other scientists they don't
lunch with every day. Here some members of the
crew enunciate basic truths on which discourse in
this particular field rests.

Yeg:

Pure & Appl. Chem. 49: 523-538 (1977)
Pure & Appl. Chem. 51: 241-259 (1979)
Prog. Polym. Sei. 5:61-93(1977)

J.L.R. Williams: “The mobility
of a solute in a polymer matrix
controls both its photophysics and
ity photochemistry.”

S. Farid: “The photographic
response of light-sensitive poly-
mers depends on the sensitizer
photophysics, particularly
intersystem-crossing efficiency.”

6 NOVEMBER 1981

R. C.Daly: “Syntheses of photo-
polvmers require rar;/u/ tailoring
of compositions, molecular
weights, and glass transition
temperatures.”

D. P. Specht: “The structural fea-
tures of optical sensitizers are
designed to maich the physical
and photochemical requirements
of the polymers.”

© Eastman Kodak Company. 1981
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NEW BOOKS OF SPECIAL
INTEREST...FROM

_ WILEY-INTERSCIENCE

MEDICAL BOTANY _ '

Plants Affecting Man’s Health

Walter H. Lewis & Memory P. F. Elvin-Lewis

The first reference of its kind ever published—a comprehensive

source of information on plants that injure, heal, nourish, or alter

the conscious mind. “Skillfully organized, neatly written, highly

informative, and well illustrated... should be a lasting joy for

geggstr;gte and a source of continued satisfaction...”—American

approx. 515 pp.
Nov. 1981

(1-86134-0)
In Press paper ’

PATTY’S INDUSTRIAL HYGIENE AND
TOXICOLOGY, THIRD REVISED EDITION

Voi. 2 (Parts A, B, and C): Toxicology

Edited by George D. Clayton & Florence E. Clayton

The third revision of Volume 2, reflecting the explosive growth of
toxicology, comprises over 3,000 pages and encompasses the
hundreds of new substances and newly released research data
appeéaring since the previous edition.

Vol. 2A: 1,420 pp. (1-16042-3) 1981 $100.00
Vol. 2B: 960 pp. (1-07943-X) 1981 $70.00
Vol. 2C: approx. 1,250 pp. (1-09258-4)

April 1982 In Press

BIOLOGICAL ENERGY TRANSDUCTION
The Uroboros

Ronald F. Fox

A physical/biological approach to polymer biosynthesis and
membrane bound energy transduction, emphasizing energy as
the key to a synthesis of modern molecular and cellular biology.
This groundbreaking work proves the interconnection of these
two fields, demonstrating how both electrons and protons are
transported during energy transducing processes.
approx. 320 pp. (1-09026-3) Dec. 1981

FUNGAL PHYSIOLOGY

David H. Griffin

This concise survey of fungal physiology summarizes the basic
functional processes of the fungi and critically examines modern
experimental approaches. Discusses chemical components,
structure, metabolism, and biochemistry; growth and nutrition;
physiology of development; applied aspects of fungal activity.
approx. 384 pp. (1-05748-7) Oct. 1981 $32.50

CONTRIBUTIONS TO STATISTICS

The late William G. Cochran

This collection of 116 papers by the well-known statistician
William Cochran distills fifty years of pioneering work in the
application of statistics to observation, experimentation, sam-
pling, and the analysis of results.
approx. 935 pp. (1-09786-1)

NONINVASIVE PROBES OF TISSUE METABOLISM

Edited by Jack S. Cohen

Leading researchers describe new, noninvasive techniques for
determining tissue metabolism, now beginning to replace classi-
cal invasive analytical methods. Discusses a range of medical
and biochemical applications including measurement of internal
pH, and studies. of human eye function, glucose metabolism in
the liver, and metabolic activity in the human brain.
approx. 272 pp. (1-08893-5) Nov. 1981

In Press

Feb. 1982 In Press

In Press

COMPUTERS AND EMBRYOS

Modeis in Developmental Biotogy

Robert Ransom .

The first major treatment of models and model building in
developmental biology. This unigue sourcebook spans the entire
range of model types and modeling techniques, from simple
“paper and pencil” models to complex computer methods for
simulating developmental processes.

224 pp. (1-09972-4) 1981 $33.50

WILEY-INTERSCIENCE
a division of John Wiley & Sons, Inc.
605 Third Avenue, New York, N.Y. 10158

In Canada: 22 Worcester Road, Rexdale, Ontaric MOW 1L1

6 NOVEMBER 1981

INTRODUCTION TO INTERACTIVE COMPUTER
GRAPHICS

Joan E. Scott

This definitive guide helps managers, programmers, and design-
ers use computer graphics to maximum capacity. It explains
current applications, costs, equipment (including graphics sup-
port) and performance for the full scope of the technology, from
two-dimensional line drawing to turnkey graphics, voice data
entry, and specialized programming techniques.

approx. 275 pp. (1-05773-8) MNov. 1881 In Press cloth
approx. 275 pp. (1-86623-7) MNov. 1981 In Press paper

DYNAMICS OF LARGE MAMMAL POPULATIONS
Edited by Charles W. Fowler & Tim D. Smith

Written by experts from four continents, this collection of original
papers on the population dynamics of large mammals is the first
single-volume synthesis of work in this field. Populations consid-
ered include deer, elephants, bears, lions, wolves, and various
marine mammals.

approx. 488 pp. (1-05160-8) Oct. 1981 $42.50

PREPARATION AND ANALYSIS OF PROTEIN
CRYSTALS

Alexander McPherson

A concise yet complete guide to techniques and procedures for
the preparation of proteins for crystallographic studies. De-
scribes methods for protein crystallization; formation of isomor-
phous heavy atoms; x-ray diffraction and analysis; and photo-
graphic and computer-based data collection methods and
instrumentation.

approx. 225 pp. Feb. 1982

TRIPLET STATE ODMR SPECTROSCOPY
Techniques and Applications to Biophysical
Systems

Edited by Richard H. Clarke

Here is the first guide to the techniques and applications of
optically detected magnetic resonance spectroscopy. Written by
researchers actively involved in the development of these so-
phisticated techniques, this practical reference is designed to
help biochemists, and organic and physical chemists add ODMR
to their existing NMR and ESR capabilities.
approx. 560 pp.  (1-07988-X)  Jam. 1982

(1-08524-3) In Press

$59.00

Available at your local bookstore or use this coupon to

order your books today.

For faster service call toll free: 800-526-0354

In New Jersey, call collect: (201) 385-3904. Order Code # 2-1478.

________________ 1
Please send the books indicated for I
I 15-DAY FREE EXAMINATION.
(Restricted to the continental U.S. and Canada.) |
l MAIL TO: JOHN WILEY & SONS, Inc.
P.O. Box 092, Somerset, N.J. 08873 |
O Payment enclosed, plus sales tax. Wiley pays normal
| gookrate postage/handling. We normally ship within 10 [
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If s);fipment cannot be made within 90 days, payment will be l
l refunded.
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Banish wavy bands with Ultrophor, a unique  use and super-easy to clean. Like all LKB
new instrument designed exclusively for pro-  units, the new Ultrophor boasts a complete

fessional electrofocusers by LKB, electro- backup system and comprehensive technical
focusing pioneers since 1960. support.
The ultracompact Ultrophor will cope with Contact your nearest LKB representative
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highly efficient glass/aluminum cooling plate
and the opportunity for atmospheric control.
The impressive list of bonuses include the
flexibility of being able to run gels of any
length up to 26 cm long or gels of any thick-
ness, especially capillary-cast ultrathin gels,
with less chance of wavy or skewed bands. The
Ultrophor also has an unmatched capability to
run high pH gels for sharp separations of
alkaline samples as well as handle oxygen-
sensitive or other labile samples.
Not only do you save valuable lab space
with the compact Ultrophor but you save on
time too because it’s so fast and convenient to
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Science and the National Security

In an open society the relationship between science and the military
authorities is a touchy business at best. Science is rightly expected to
enhance the national security, and it responds willingly. Equally, the
military authorities are expected to respect the values, standards, and
methods of science as an open and productive process. Yet, when the
climate of national security is overtaken by hyperanxiety this qualitative
balance is easily destabilized by judgmental mistakes, and that is what has
now happened.

The brochure on Soviet Military Power that has been released with much
publicity by the Department of Defense goes beyond documenting the
U.S.S.R.’s formidable military assets. It addresses what may be termed
collateral sources of Soviet military know-how. These sources, in the
department’s opinion, include high technology that has been transferred by
the industrialized free world. Also helpful to the Soviet military, we are
informed, are bilateral scientific exchanges initiated under détente. Next
come ‘‘student exchanges,”” along with the inter-academy exchanges that
predate the government-to-government agreements. Omitting nothing, the
Defense Department’s distress blankets scientific conferences and sympo-
sia, unclassified research reports, and the *‘professional and open scientific
literature.”” The military authorities seem convinced that the infrastructure
supporting the U.S. scientific and technical enterprise caters to Soviet
military power and comprises a large pane in the window of vulnerability.

If all this actually reflects the view from the Pentagon, it calls for swift
revision. What is sadly missing is the recognition, which surely exists in
thoughtful quarters of the defense establishment, that lively but responsible
communication in science is essential to the growth and development in
science on which both national security and economic potential rely.
‘“National security’’ is not the simplistic proposition that it is made out to
be, and it is in the best interests of those directly responsible for it to realize
that laying heavy hands upon scientific discourse is counterproductive and
self-denying. Even the maligned exchanges with the Soviets have their uses,
and no one supposes that they should or do involve sensitive information.
To put it more strongly, it is only sensible to carry on these exchanges
where both sides hold first-class rank, including such areas as condensed
matter physics and astrophysics. It is a profoundly disturbing mistake to put
out the notion that Soviet scientific capability is inferior to ours. We know
better.

The operative premise of our military leaders is that the U.S. window of
vulnerability must be closed with all possible speed. That premise is
buttressed by a substantial national consensus. But if, beyond rebuilding
strategic and tactical military assets, it extends to clamping down on
legitimate scientific conferences and symposia as well as the open literature
of science, the quality of science’s interface with the military will go
downhill swiftly and tragically. Scientists are well aware that information of
genuine national security value must be protected. That is not the point.
What is at issue is the balance between protection and overprotection.
Difficult as that riddle may be to untangle, it must be dealt with responsibly
and by no means solely from a military mind-set. One wants to believe that
the Defense Science Board would have taken a different view of these
matters had it been asked.

The issues raised here ought to be pondered, as well, by the Commerce
and State Departments, where work goes on behind closed doors on
regulations to tighten controls on the international transfer and exchange of
scientific and technical information. Slamming the window may indeed stop
the draft, but at the expense of fresh air and light. More than 30 years ago,
Senator Brien McMahon, sponsor of the Atomic Energy Act of 1946, spoke
eloquently of the need for a sane balance between two necessary but
competing types of security: ‘‘by concealment” and ‘‘by achievement.”’
Burying knowledge in silos of secrecy serves the one well, the other very
badly.—WiLLiAM D. CAREY
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