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KODAK Technical Pan Film 2415 helps you

record the sun and nearly eve

rything under it.

What do you call a film you can use
for solar flare photography, photomi-
crography, line-scan recording with
cathode-ray tubes, lasers, or light-
emitting diodes, photographing holo-
graphic reconstructions, and also for
making black-and-white slides?

We call it Kopak Technical Pan Film
2415. You might call it “a film for all
focal lengths,” because it has been
used rewardingly to record imagery
with high-power microscope objec-
tives, astronomical telescopes, and all
sorts of camera lenses in between.

This extraordinary film, previously
introduced as SO-115, is intended for

Hydrogen-alpha photograph of solar
flares. Sacramento Peak Observatory,
Sunspot, N.M.

a wide range of applications requiring
high resolution, extremely fine grain,
processing flexibility, high D-max,
and relatively flat spectral response
through most of the visible spectrum.
It is coated on EsTAR-AH Base.

Its unusual combination of perform-
ance characteristics allows Technical
Pan Film to fill a void in the matrix
of black-and-white photorecording
films. These characteristics have
made 2415 a worthy successor to
Kobak Solar Flare Patrol Film
(EsTArR-AH Base) SO-392 and KobAk
Photomicrography Monochrome
Film SO-410—and a valuable alter-

Photomicro%raph of trichinella spiralis
in muscle, 175X. Tunisten-halogen
source (3200 K) with Kopakx WRATTEN
Filter No. 58.

native to Kopak High Contrast Copy
Film 5069 in most applications.

You won’t find a Kodak film with a
broader range of scientific and tech-
nical applications. At the same time,
you may wish to load a roll into your
35 mm camera to record some stun-
ning pictorial photography.

For additional information on Tech-
nical Pan Film, write to Eastman
Kodak Company, Department 412L-
153, Rochester, NY 14650. (A brief
indication of your application may
help us respond more effectively.)

© Eastman Kodak Company, 1981

Meteorological imagery from

Eeostationary satellite. VIZIR laser-
eam recording by Société Européenne
de Propulsion (France).

Kodak photographic products.
Capturing the images of science.
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Call for Papers

Investigators in
Psychology,
Neuroscience,
Behavioral Biology, and
Cognitive Science

Do you want to:
e draw wide attention to a particularly
important or controversial piece of work?

® solicit reactions, criticism, and feedback
from a large sample of your peers?

® place your ideas in an interdisciplinary,
international context?

The Behavioral
and Brain Sciences::

an extraordinary journal now in its fourth year, provides a
special service called Open Peer Commentary to re-
searchers in any area of psychology, neuroscience,
behavioral biology or cognitive science.

Papers judged appropriate for Commentary are circulated
to a large number of specialists who provide substantive
criticism, interpretation, elaboration, and pertinent com-
plementary and supplementary material from a full cross-
disciplinary perspective.

Article and commentaries then appear simultaneously with
the author’s formal response. This BBS “treatment’
provides in print the exciting give and take of an interna-
tional seminar.

The editor of BBS is calling for papers that offer a clear
rationale for Commentary, and also meet high standards of
conceptual rigor, empirical grounding, and clarity of style.
Contributions may be (1) reports and discussions of empiri-
cal research of broader scope and implications than might
be reported in a specialty journal; (2) unusually significant
theoretical articles that formally model or systematize a
body of research; and (3) novel interpretations, syntheses or
critiques of existing theoretical work.

Although the BBS Commentary service is primarily devoted
to original unpublished manuscripts, at times it will be ex-
tended to précis of recent books or previously published
articles.

Published quarterly by Cambridge University Press. Edito-

rial correspondence to: Stevan Harnad, Editor, BBS, PO.
Box 777, Princeton, NJ 08540
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“ ..superbly presented. ..the result is practi-
cally a vade mecum or Who’s Who in each
subject. [Articles are] followed by pithy and
often (believe it or not) witty comments ques-
tioning, illuminating, endorsing or just plain
arguing ... 1 urge anyone with an inter-
est in psychology, neuroscience, and
behavioural biology to get access to this
journal—New Scientist

“...a high standard of contributions and discus-
sion. It should serve as one of the major stimu-
lants of growth in the cognitive sciences over the
next decade”—Howard Gardner (Education)
Harvard

“..keeponlike this and you will be not merely
ood, but essential..”—D.O. Hebb
Psychology) Dalhousie

“..: a unique format from which to gain some
appreciation for current topics in the brain sci-

ences ..” — Allen R. Wyler (Neurol. Surgery)
Washington

“ ..one of the most distinguished and useful
of scientific journals. It is, indeed, that rarity
among scientific periodicals: a creative
forum..”— Ashley Montagu (Anthropology)

Princeton

“I think the idea is excellent” —Noam Chomsky
(Linguistics) M.LT.
“ ..should prove to be an invaluable tool for

research and teaching.” — Quarterly Review
of Biology

“.. .contrasts with the provincialism of specialized
journals”—E .gene Garfield
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D YES | am interested in submitting a
» manuscript to THE BEHAV-
IORAL AND BRAIN SCIENCES.
Please send me complete in-

structions for authors.
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Address

City/State/Zip

Enter a new subscription before June 30, 1981
and get a 20% discount!

Please enter my new subscription to Volume 4
(1981) of BBS:

O Institution $71.20 (regularly $89.00)

[ Individual $35.60 (regularly $44.50)
| hereby certify that this subscription at the indi-
vidual rate is for my personal use only. (Iindividuals
must order direct from the Press and prepay by
personal check or credit card.)

Signature of individual

[ Payment enclosed. (U.S. dollars or equivalent
in Canadian doliars.)

O VISA [J Master Card Interbank no.
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Computer image illustrates new con-
cept for vertical transport by thin ran-
dom turbulent layers in stable fluids.
The volcano (background) symbolizes
the injection of foreign matter in the
stratosphere which will subsequently
be vertically transported, in part, by
this mechanism. See page 1041. [Art-
work: Gene Pepin (Graphics Depart-
ment, Air Force Geophysics Laborato-
ry, Hanscom Air Force Base, Massa-
chusetts) and Brian Dewan (Lexington
High School, Lexington, Massachu-
setts); photography: Patrick J. Wind-
ward (Photo Laboratory, Air Force
Geophysics Laboratory)]



Your lab can really
Digitals computers.

Our advanced networking
is changing the way researchers
handle data.

If your lab is not yet taking advantage of Digital’s undisputed
leadership in laboratory data processing, it’s never too late. When
the need arises, you can add our computers to your present
system, often creating a network.

Notice that we said “add” Not “replace.” It's an
important point. Because among their other
strengths, Digital’'s computer systems are particu-
larly noted for their extensive networking
capabilities. Even if you have a competitor’s
mainframe already in place, you may be able
to start a Digital network around it without
sacrificing your original investment.

Digital’s networking software lets you
link together computers in different locations
performing different applications, allowing v ) \
them to exchange information virtually at will.

The benefits to your researchers are enor-
mous. At last, you can have the flexibility to
match the right computer to the right local job,

e

R




grow attached to

knowing that if one computer exceeds its BTN T ety - dhabin b
capacity, it can frequently be off-loaded A g L et e G

Laboratory Data Products Group MR 2-3/M 16
onto another. Data can be collected from One Iron Way, Marlboro, Mass. 01752
your instruments by small computers, yet European Headquarters: 12 av. des Morgines,
be analyzed and stored by large computers 1213 Petit-Lancy/Geneva.
in other locations. Furthermore, if one In Canada: Digital Equipment of Canada, Ltd.
computer malfunctions, often its tasks can
be automatically reassigned to others in
the network while repairs are effected.

Digital has the broadest range of

compatible products in the entire industry,
so there is a system ideally suited to the

[ Please send me more about Digital’s lab computers.
0 I would like a sales representative to call.

Name

Title

Organization

size, complexity, and financial resources of Al sk
your laboratory. And since we’ve been City
making lab computers for so long, there 3
State Zi Phone
exists a huge body of application software | et DA i Carpaar © 0~ nel werd BYeR |

already developed and available for your

use.
No matter how fast your lab grows,
Digital has the experience and expertise to
keep pace. So look into the incredible
potential of Digital’s networking capabili-
ties. Call a Digital Laboratory Data Prod- WC Chall € the W

ucts representative and see how we can
attach our system to yours. the World thlnkSo
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A new range of tubes designed specifically
for photon counting.

Types 9862 and 9863, with trialkali photocathodes, are
particularly suitable for fast photon correlation,
where very low afterpulsing is an essential tube

. characteristic. Pulse rise times are of the order of

I 2 ns; pulse duration about 4 ns; dark count 40 c.p.s;
and typical peak quantum efficiency about 22% with

I gains of 107 and up to 102, The FACT-50 cooled
housing may be used to significantly reduce the dark
count in these tube types.

Where photoelectron resolution is important, the

D295 and D299 give a single photoelectron resolution
of about 70% (f.w.h.m.), with first dynode gain of
typically 22 and dark count of about 300 c¢.p.s. This high
gain is achieved without the use of I1l-V compounds.

EMI GENCOM INC.

80 Express St., Plainview, NY 11803« 516-433-5900
TWX 510-221-1889

Hdvanczed Technology

Edited by Philip H. Abelson and Mary Dorfman

Modern high technology rests on the skillful use of energy
and materials, and of the two, for many applications,
advanced materials are the most important. Leading industrial
research laboratories are developing many new materials that
will help solve our energy problems. The twenty articles in this
Compendium present research on a wide range of topics

in this field.

The contributors: B. C. Anderson, L. R. Bartron, J. W. Collette, T. Alfrey, Jr., W.
Schrenk, J. Mort, L. L. Hench, P. Beardmore, J. J. Harwood, K. R. Kinsman, R.E.
Robertson, R. N. Katz, B. H. Kear, E.R. Thompson, J.J. Gilman, M. S. Rashid,
R.H. Wentorf, R. C. DeVries, F. P. Bundy, G. Y. Chin, J. K. Hulm, B. T. Matthias,
A.W. Sleight, E. A. Perez-Albuerne, Y.-S. Tyan, J. M. Woodall, M. B. Panish,
T.C. Penn, B. Kazan, E. A. Giess, C.lI. Kircher, & M. Murakami.

168 pp. lllus. 1980
Cloth: ISBN 0-87168-303-2 $14.00 Paper: ISBN 0-87168-249-4 $6.00

A volume in the Science Compendia Series Order from AAAS/Dept.

AT3, 1515 Massachusetts Avenue, NW, Washington, DC 20005 Orders

under $10 must be prepaid. AAAS members receive a 10% discount on prepaid
orders. Please allow 6-8 weeks for delivery. For a complete listing of AAAS
Science Compendia, write: AAAS Marketing Dept., 1776 Mass. Ave., NW,
Washington, DC 20036.
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problem we discussed in the session is
only one example of a broad class. We
did dwell upon this one example, but
only because it threatens to compromise
seriously science education in North
America.

ROLF M. SINCLAIR
Section Committee,
AAAS Section B (Physics),
1776 Massachusetts Avenue, NW,
Washington, D.C. 20005

References and Notes

1. See, for example, B. C. Sproul, Primal Myths:
Cr;gting the World (Harper & Row, New York,
1979).

Culturing Before a Transplant

Thomas H. Maugh II, in his article
on altering the donor organ (Research
News, 10 Oct. 1980, p. 177), does not
cite the work of Jacobs and of Lueker
and Sharpton with cultured mouse ovar-
ian allografts. These investigators found
that a significant proportion of mouse
ovaries that had been cultured for 6 to 12
days (Jacobs) or only 3 days (Lueker and
Sharpton) were accepted when trans-
planted to major-locus incompatible re-
cipients.  Transplantation published
these papers back-to-back (/), about 5
months before Lafferty’s first report (2)
appeared on the survival of cultured
mouse thyroid allografts. In fact, we
received Jacobs’ paper about a month
before the Lueker-Sharpton one, but
with her permission, held her paper until
the other one was reviewed so that we
could publish them together. These pa-
pers represent the first reliable reports of
the ability of short-term maintenance in
vitro to promote the survival of allografts
of normal tissue. Jacobs, working with
Huseby, already had established this
principle with tumor allografts as early
as 1967 (3).

DAvVID STEINMULLER
Transplantation, c/o Department of
Immunology, Mayo Clinic,
Rochester, Minnesota 55901

References

1. B. B. Jacobs, Transplantation 18, 454(1974) D.
C. Lueker and T. R. Sharpton, zbzd p. 4

2. K. J. Lafferty, M. A. Cooley, J. Woolnough ‘K.
Z. Walker, Science 188, 259 (1975).

3. B. B. Jacobs and R.

tion §, 410 (1967).

A. Huseby, Transplanta-

Erratum. The new chairman of the Senate Com-
mittee on Commerce, Science, and Transportation is
Senator Bob Packwood (R-Ore.). Senator Harrison
H. Schmitt (R-N.M.) was incorrectly identified as
chairman (News and Comment, 6 Feb., p. 559).

Erratum: Important information in the article *‘In-
sulin wars: New advances may throw market into
turbulence’ (News and Comment, 12 Dec. 1980, p.
1225) came from a review written by Scott R. King
of F. Eberstadt & Co., Inc., New York. Credit to
King was inadvertently omitted from the article.
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To the bestselling tapes from the
1980 AAAS Meeting in San Francisco

AAAS Public Lectures & General Interest
Technological Innovation in the U.S. in the 1980s. S. Ramo.
(OAS-101). 1tape/$8.00

Radioimmunoassay -—A Serendipitous Tool for Biology and
Medicine. R. S. Yallow. (OAS-103). 1tape/$8.00

Science —the New Model. J. M. Ziman. (OAS-104).
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Reflections on Einstein's World. A. Pais. (OAS-105). 1tape/$8.00
Science: Our Common Heritage. K. E. Boulding. (OAS-107).
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Science, Technology, and Culture. V. F. Weisskopf (OAS-109).
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Science Centennial
The World of Tomorrow. (OAS-21). 2tapes/$16.00

Physics, Chemistry, and Astronomy

A Star Is Born. (OAS-3AB). 2 tapes/$16.00
The First Billion Years of the Earth's Existence. (OAS-3CD).
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Climate

Environmental and Societal Consequences of a Possible
COz2-Induced Climate Change. (OAS-4GH), 2tapes/$16.00

Engineering and Technology

Soft and Hard Technology — Coexistence or Divergence?
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Energy, Environment and Ecology

Energy in the 1980s: The Shape of Things fo Come.
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Chemical Solar Energy Conversion. (OAS-6CD).
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Solar Energy Development: Implementation and
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The Prospects of Fusion Energy as a Commercial Power
Source. (OAS-6MP). 41apes/$32.00
Tragedy of the Commons. (OAS-7ER). 2 tapes/$16.00

Environmental Toxicology: A Discipline of Growing
Importance. (OAS-8AB). 2 tapes/$16.00

Biological and Medical Sciences

Chemistry of Vision. (OAS-9GH). 2tapes/$16.00

Endorphins and other Endogenous Opiate-Like Substances.
(OAS-Y1AB). 2 tapes/$16.00

Regression of Atherosclerosis in Monkeys: implications for
Human Atherogenesis. (OAS-1CD). 2 tapes/$16.00

Ethical Issues in Human Reproduction Technologies: Analysis
by Women. (OAS-12EF). 2 tapes/$16.00

Microwaves in Biology and Medicine. (OAS-121J).
2tapes/$16.00

Political Science and Ecology

Ending the Nuclear Arms Race. (OAS-13AD). Atapes/$32.00

Violence in American Society: Prevalence, Prediction, and.
Control..(OAS-14AB). 2 tapes/$16.00

Information, Technology, and Society

Machine Intelligence and Perception: The Past, Present, and
Future. (OAS-16AD). 4tapes/$32.00

Information Communication in the ‘80s and Beyond.
{(OAS-16EF). 2tapes/$16.00

Risk in the Technological Society. (OAS-16GJ). 4tapes/$32.00

History and Philosophy of Science

Science and Pseudoscience. (OAS-17AB). 2tapes/$16.00

The Evolutionary Vision: Is There A Pattern Connecting
Physical, Biological, and Sociocultural Evolution? (OAS-17CD).
2tapes/$16.00

ORDER FORM

Important!

Place your orders directly with Mobiltape Company, Inc. 741
Gardena Avenue, Glendale, CA 91204, »

Do not order directly from AAAS, Checks should be made
payable to Mobiltape Company, Inc. Indicate the number
of copies of each tape you wish to receive in the space
next to the title and fill in the information below. Thank you.

Name
Address

Clity, State, Zip

Please add 6% fo your order for shipping, $1 minimum and
$5 maximum, Double for overseas and airmail.

Payment method: O Check O Visa [0 MasterCard

O Institutional Billing

Card or Purchase Order Number

Amount for tapes and accessories
Shipping
6% sales tax (California only)
TOTAL AMOUNT
Signature

(Required on all charges)

____Speciall Any 12 cassettes listed in this brochure,
packaged in an attractive cassette allbum, for $79.95.

___Storage album only (holds 12 cassettes) for $3.50.

Please send me the following tapes:
Title QAS Number Quantity  Price

IMPORTANT! Place your orders directly with:

Mobiltape Company, Inc.
1741 Gardena Avenue
Glendale, CA 91204

Do not order directly from AAAS,
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Einstein’s theory is helping Amoco
turn light into electricity

In 1905, Albert Einstein provided the
mathematical foundation that explained
why electrons were released from metals
in the presence of light. Three quarters of
a century later, the dream of economic
conversion of light directly into electricity
is approaching reality. At Amoco
laboratories, physicists are successfully
probing the photovoltaic effect,

improving the efficiency of this
conversion. As the conversion efficiency
rises, the potential for mass use of this
alternate form of energy grows.

It's one of the new technologies Amoco is
exploring to provide energy America will
need in the year 2000 and beyond.

You expect more from a leader
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SCIENCE

Prepared Minds

In its efforts to restore American prestige, productivity, and strength, the
Reagan Administration should not lose sight of the crucial roles of education
and basic research. All administrations, when faced with public demands
for budget cutting, are tempted to sacrifice long-term needs for short-term
political advantages. The present status of the country reflects the conse-
quences of more than a decade of shortsighted policies.

The need for a continuing flow of well-trained scientists and engineers is
obvious. But the continuation of support for basic research at universities is
not guaranteed and may require sturdy defense. A variety of questions have
been raised. For example, why should this country conduct so much of its
basic research at universities? Why not do it in industrial laboratories or
concentrate it in specially created institutes? Why is it necessary for the
United States to support basic research? After all, the Japanese attained
their strong industrial position without doing much basic research. Aren’t
the present stocks of knowledge sufficient? Why increase them when the
libraries are already bulging?

It is not my intention to answer all these questions here. Most of them
have been treated elsewhere, though the importance of conducting basic
research at universities merits repeated emphasis. Faculties at universities
know that teaching and research are closely intertwined. The professor who
stops doing research usually ceases to be inteliectually active and ceases to
be an effective teacher. To be effective as an educational institution, a
university must do more than certify that a student has completed the
requisite number of courses. Merely taking courses and spending 4 or 8
years at a university can be a costly waste of the individual’s as well as the
public’s money. Much more than reading books and regurgitating facts on
demand is required. To attain the best results, students must experience a
superior, stimulating, exciting intellectual climate. The students will mutu-
ally provide some of this, but an essential portion must be derived from
professors who are intellectually vibrant. Beyond that, students of science
and engineering can be adequately trained only if they have access to the
kinds of equipment they will be using when later employed elsewhere.

Another matter that has not been adequately discussed is the value of
stocks of knowledge. In one sense, books and bound volumes of journals
are the most valuable assets possessed by humanity. Yet in another sense
they are worthless—mere accumulators of dust and mold. They are valuable
only insofar as prepared minds can use their contents. In science, the people
who can best use the stocks of knowledge are those who are engaged in
creating them. They can interweave their special knowledge, experience,
and judgment with facts from books or computers to create valid interpreta-
tions and new insights.

Participation in a highly active, highly competitive field of basic research
requires unusual dedication and self-discipline. In its way, it demands an
effort analogous to that of athletes who train to become champions. A few of
the intellectual athletes receive recognition as Nobel laureates, but in
general, the physical athletes are far more highly rewarded. What is not
generally appreciated is the enormous potential value to the nation of
creative scientists as problem solvers. To get a measure of this value one
has only to peruse Vannevar Bush’s book Modern Arms and Free Men.
During World War II a few thousand scientists and engineers, mainly drawn
from academic-type institutions, created a series of weapons systems that
saved hundreds of thousands of lives and hundreds of billions of dollars.
Before the war most of the key people were engaged in basic research.
Times have changed, and it is unlikely that basic research scientists will
play much of a role in the coming Reagan rearmament program. Most of the
funds will be used to procure arms and to train people to fight. How much
will be spent to enable the nation to function well under the unpredictable
circumstances that will prevail 10 years from now is problematical.

—PHiLir H. ABELSON
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On Becoming Human
Nancy Tanner

Tanner presents a major new theory
on the transition of our ancestors
from ape-like beings into early
hominids and develops a model of
human origins which has several
unusual features. She examines the
roles of women and children during
evolution, shows that the invention of
food gathering was followed much
later by hunting, and delineates the
interaction of gathering, food sharing
with offspring, and natural selection
in a new environment in order to
suggest the actual dynamics of the
process of becoming human.

“Could well prove to be among the
most stimulating and influential
books in anthropology to be pub-
lished over the past decade” — F
Clark Howell, University of California,
Berkeley

Hardcover $29.95 Paper $10.95
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The Art of Electronics
Paul Horowitz and Winfield Hill

“Novel in its approach and, in many
ways, unique in the topics it treats. . ...
Using very little mathematics, the
book is a self- contained introduc-
tion...” Robert V. Kline, Suffolk Uni-
versity, Boston

In their informal treatment of elec-
tronic circuit design, Horowitz and Hill
have included an easy-to-use transis-
tor model, a chapter on micro-
processors with actual design exam-
ples, mini computer interfacing with
an introduction to assembly lan-
guage, collections of “circuit ideas,’
and amusing collections of “bad
circuits” $24.95

Weather Modification
Prospects and Problems

Georg Breuer
translated by Hans Morth

“ .. this book is unquestionably the
best nontechnical exposition of the
subject available” — Choice. “If you
have ever wondered about this sub-
ject, wonder no longer; read instead
and become the neighborhood ex-
pert”— Earth Science

Hardcover $29.95 Paper $8.95
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Mummies, Disease,
and Ancient Cultures

Aidan and Eve Cockburn,
Editors

Twenty-nine authorities in the field
report from such places as Australia,
Japan, the Aleutian Islands and
Papua, New Guinea on the theo-
retical and experimental status of
current knowledge concerning
mummies, disease, and ancient cul-
tures. lllustrations of preserved
bodies are taken from around the

world.
170 plates, 21 diagrams $49.95

Air in Danger
Ecological Perspectives
of the Atmosphere

Georg Breuer
translated by P. Fabian

“The original German version of the
book grew out of a conference Breuer
covered in 1976, but the English edi-
tion — translated with rare skill by
Peter Fabian—is updated in the light
of Breuer’s continuing discussions
with the experts and travels to inter-
national conferences. The result is a
kind of living documentary.” — New
Scientist

Hardcover $24.95 Paper $7.95

Discovering Relativity
for Yourself
Sam Lilley

Lilley’'s remarkable introduction to
Einstein’s theory of relativity is written
for those with little or no skill in math-
ematics or physics beyond the ability
to do simple arithmetic, making one
of the great revolutions of the twen-
tieth century accessible to the gen-
eral reader.

Hardcover $49.50 Paper $19.95

all prices subject to change

Cambridge University Press

32 East 57th Street, New York, N.Y. 10022

General Relativity
An Einstein Centenary Survey

S. W. Hawking and
W. Israel, Editors

“ .. an outstanding modern account
that covers all the important aspects.
... The papers are of a consistently
high quality and interest. Indeed, in
their power and comprehensiveness
they constitute a unique monument
to the genius of Einstein and, may |
add, to the brilliant and profound work
of the contemporary generation of
relativists....”—D. W. Sciama in Sci-
ence 2/8/80.

Now in Paperback $28.95

A Perspective

of Environmental
Pollution

M. W. Holdgate

“....an excellent book ... All major
topics in the field of pollution are dealt
with clearly, scientifically and with a
full understanding of the facts. ... It
will be a godsend to lecturers in uni-
versities, polytechnics and colleges
of higher education who have to give
courses on pollution or pollution con-
trol.”— Nature

Now in Paperback $13.95

Weddell Seal,
Consummate Diver
Gerald L. Kooyman

Basing his work on numerous expe-
ditions to the Antarctic, Dr. Kooyman
describes the Weddell seal’s envi-
ronment, physiology, and behavior
patterns, and analyzes the seal’s
diving physiology and acoustical bi-
ology. Study of the seal has provided
important insights into methods of
animal guidance, respiration, and
metabolism — with application to
human diving physiology.  $39.95
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