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Solar Energy in America, based on
in-depth reporting for SCIENCE maga-
zine, is a thorough assessment of our
progress in tapping the ultimate enerdy
source — the sun. While no single en-
erdy source may meet all future de-
mands, solar energy seems to have the
greatest potential. It is technically feas-
ible, environmentally attractive, and
rapidly becoming commercially sound.
Solar Energy in America details the
diverse technologies that depend upon
the sun as their energy source, evalu-
ates the potential and the problems of
each, and alerts the reader to both the
short-term and long-range prospects.
The authors find that the field of solar
enerdy is undergoing an unparalleled
technical revival, and that there is no
reason why many solar technologists
cannot begin to be used at once. Solar
Energy in America is a useful publica-
tion for solar energy enthusiasts as well
as skepties, for college students as well
as policy analysts. It is a AAAS book for
everyone who wants a broad and thor
ough perspective on solar enerdy today.

Solar Energy in America; by William D.
Metz and Allen L. Hammond. 256 pp. Ilus.
1978. 0-87168-301-6 (cloth) $18.50,
0-87168-238-9 (paper) $8.50.

ENERGY: Use, Conservation and Sup-
ply (Volumes I & II) contain authorita-
tive articles by the leading enerdy ex-
perts. Both books deal with the princi-
pal energy-related issues that face sci-
ence and society today. ENERGY-I
gives the reader a historical and gen-
eral overview of our energy problems
and examines ways to conserve energy
and use it more efficiently, ENERGY-II
focuses on our remaining supply of fos-
sil fuels and the transition to fission,
fusion and solar energy. It also provides
an extensive analysis of present domes-
tic and international energy-use pat-
terns. ENERGY-I and ENERGY-II
can serve as valuable reference
sources for scientists and researchers,
as well as supplementary reading in
courses devoted to energy-related top-
ics.

Energy II: Use, Conservation, and Sup-
ply; edited by Philip H. Abelson and Allen
L. Hammond. 08 pp. Illus. 1978. 0-
87168-300-8 (cloth) $12.00, 0-87168-237-0
(paper) $5.00.

Energy: Use, Conservation, and Supply;
edited and with a foreword by Philip H.
Abelson. 160 pp. Ilus. 1974. 0-87168-13-3
(cloth) $10.00, 0-87168-223-0 (paper)
$3.50.

Special Combination Price for both Energy
Volumes: $20.00 (cloth), $7.00 (paper).

The Growing Energy Library
from AAAS

The Proceedings of the Conference on
National Energy Policy (a May 1977
conference sponsored by the AAAS, the
Carnegie Institution of Washington, and
The MITRE Corporation) is addressed
to leaders in government, industry and
academia whose responsibility it is to
build, implement and understand the
National Energy Plan.

The Proceedings of the Conference on
National Energy Policy; 152 pp. 1977.
$6.00 (paper only).

™ order your copies of the above titles,
please send your name, address, and list of
book titles (indicate casebound or paper)
to AAAS, Department CE, 1515 Mas-
sachusetts Avenue, NW, Washington, DC
20005. Remittance must accompany all
orders under $10.00.

AAAS members allowed 10% discount on
prepaid orders. Please allow 6-8 weeks for
delivery.
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NEW AND BEST-SELLING
BOOKS FROM
WILEY-INTERSCIENCE

REAGENTS FOR ORGANIC SYNTHESIS, Vol. 8

Mary Fieser & the late Louis F. Fieser

Since 1969, this series has earned a widely respected reputation for
its coverage of reagents. Lists each reagent with its uses, source of
supply, method of preparation, critical comments and references.
Each volume lists reagents in alphabetical order and has a well-or-
ganized author and subjectindex.

approx. 608 pp. (1-04834-8) May 1980 $36.00
8-volume set: (1-08070-5) $265.00

QUANTITATIVE TOXICOLOGY

(Selected Topics)

V.A. Filov, A.A. Golubey, E.|. Lubina & N.A. Tolokontsev

Translated from a revised and enlarged text of the 1973 Russian
Edition

This basic, comprehensive reference systematically presents and
summarizes the principal quantitative methods of toxicology, and
sets forth Russian standards for maximum allowable concentrations
of harmful substances. It shows how, through the mathematization
of toxicology, scientists can now concentrate on practical applica-

tions. 462 pp. (1-02109-1) April 1980 $32.50
THE LEWIS ACID-BASE CONCEPTS
An Overview

William B. Jensen

A critical evaluation of the Lewis definitions and overview of their use
as systematizing concepts in research. Presents a thorough analysis
of the Lewis acid-base concepts, discusses their historical context
and philosophical implications, expands and modernizes the tradi-
tional Lewis definitions in terms of molecular orbital theory, offers a
critical evaluation of the three major empirical approaches to
predicting Lewis acid-base reactivity, and summarizes applications
of the generalized Lewis concepts to many areas of research.

364 pp. (1-03902-0) March 1980 $32.50
PRINCIPLES AND APPLICATIONS OF
HOMOGENEOUS CATALYSIS

Akira Nakamura & Minoru Tsutsui

Gives a unifying concept of homogeneous catalysis, ranging widely
from proton catalysis to metalloenzyme catalysis. Treats important
principles underlying catalysis concisely. Presents many typical
examples of homogeneous catalysis using transition metal com-
plexes with probable mechanisms. New developments in homogen-
eous catalysis are included as much as possible in this book, the first
to treat the subject in a concise but fundamental manner.

204 pp. (1-02869-x) May 1980 $34.50

HOMOGENEOUS CATALYSIS

The Applications and Chemistry of Catalysis by
Soluble Transition Metal Complexes

George W. Parshall

Surveys useful reactions catalyzed by soluble transition metal
complexes. Reaction conditions and practical applications are
reported for each of the two dozen homogeneous catalytic pro-
cesses that are operated commercialiy as well as for many reactions
that are used in laboratory scale organic syntheses. Reviews the
mechanisms of these processes. The organometallic chemistry
fundamental to these reactions is summarized in an introductory
chapter. approx. 352 pp. (1-04552-7) May 1980 $28.00

TREATISE ON ANALYTICAL CHEMISTRY

Part ll: Analytical Chemistry of Inorganic and
Organic Compounds

Volume 16: Functional Groups

Edited by I.M. Kolthoff & Philip J. Elving

A complete and definitive source of information for all analytical
chemists, designed to stimulate fundamental research in pure and
applied analytical chemistry. Coverage includes aspects of classical
and modern analytical chemistry, and scientific and instrumental
fundamentals of analytical methods.

560pp. (1-05857-2) April 1980 $42.50

TREATISE ON ANALYTICAL CHEMISTRY

Part ll: Analytical Chemistry of Inorganic and
Organic Compounds

Volume 17: Index, Volumes 1-16

Edited by .M. Kolthoff & Philip J. Elving

The last volume in this popular series, providing a comprehensive
source of information on analytical chemistry of inorganic and
organic compounds, serves as an index for volumes 1-16.

approx. 304 pp. (1-06481-5) May 1980 $33.50 (tent).

ANALOG AND DIGITAL ELECTRONICS FOR
SCIENTISTS, 2nd Ed.

Basil H. Vassos & Galen W. Ewing

Designed to meet the need of the scientist for a treatment of
electronics emphasizing the use rather than the design of integrated
circuits. Specific models of integrated circuits are discussed in
detail, with emphasis on devices that are widely disseminated or that
have properties important to the authors’ treatment. The experi-
mental portion of the book has been expanded in this edition, with
experiments graduated in terms of difficulty and the need for original

design work.
approx. 472 pp. (1-04345-1) May 1980 $22.50

FACTOR ANALYSIS IN CHEMISTRY

Edmund R. Malinowski & Darryl G. Howery

Covers the theory, practice, and applications of factor analysis in
chemistry—a mathematical technique for studying matrices of data.
Applications include component analysis, nuclear magnetic reso-
nance, and gas-liquid chromatography. Stresses the target-trans-
formation version for its model-testing capabilities. Presupposes
knowledge of physical chemistry, and matrix algebra in the case of
the more theoretical material.
approx.272 pp. (1-05881-5) May 1980 $26.25

ENCYCLOPEDIA OF COMMON NATURAL
INGREDIENTS USED IN FOOD, DRUGS AND
COSMETICS

AlbertY. Leung

Practical handbook and up-to-date reference for technologies in the
food and drug industries, describing over 300 natural ingredients
and botanicals used commercially in the United States. Extracts of
botanicals and isolated chemical compounds are listed in alphabeti-
cal order according to common name, with each entry cross-
referenced to its scientific name in the index. Information includes
source, ihabitat, parts used, preparation, physical and chemical
description, chemical composition, biological activity, commercially
available forms, uses, safe levels, and regulatory status. An appen-
dix contains the structure formulae for all compounds discussed.
approx. 368 pp. (1-04954-9) May 1980 $47.00

THE ORGANIC CHEMISTRY OF DRUG SYNTHESIS,
Vol. 2

Daniel Lednicer & Lester A. Mitscher

A companion volume to the earlier work, presenting developments
in the field through 1976 and including those generic pharmaceuti-
cal compounds not accorded clinical status. Material is organized by
chemical class. Syntheses are taken back to available starting
materials. Discusses disease state, rationale for method of drug
therapy, biological activities of each compound, and preparation.
Glossary defines biological terms. For professionals and graduate
students of medicinal and organic chemistry, assuming a knowledge
of synthetic organic chemistry and a familiarity with biology.

approx. 544 pp. (1-04392-3) May 1980  $28.00

Order through your bookstore or use the coupon.

WILEY-INTERSCIENCE
a division of John Wiley & Sons, Inc.
605 Third Avenue
New York, N.Y. 10016
In Canada: 22 Worcester Road, Rexdale, Ontario
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appreciation of the importance and promise of

pause. The electric currents between
thunderstorms and the ionosphere
which maintain the earth’s fair-weather
electric field may flow predominantly
over such turrets. See page 979. [D. R.
Fitzgerald, Air Force Geophysics Lab-
oratory, Hanscom Field, Bedford,
Massachusetts]



Announcing the 5th Annual —.

AAAS
Colloquium on

R&D Policy

1920 June 1980
The Shoreham Hotel
Washington, DC

This highly successful Colloquium,
sponsored by the AAAS Commit-
tee on Science, Engineering, and
Public Policy, will bring together
leaders in government, industry,
and the scientific and technical
communities to address issues re-
lating to R&D and public policy
making in an inflationary envi-
ronment. Topics will include:
® Federal RED Issues in the FY 1981
Budget * the original FY 1981
budget and the budget revision «
impact of inflation;
® Industry RE&'D and the Economy
problems of R&D in industry *
implementing federal policies
on innovation * coping with
inflation;
® Science and Research at Universities
outlook for federal funding of
research * impact of
demographic changes on
university needs and
capabilities * federal policies and
priorities « public accountability;
® State and Local Interests in R&D *
federal R&D and state and local
needs * state and local funding
of R&D * technology transfer.

RESEARCH AND DEVELOPMENT:
AAAS REPORT 'V, by Willis H. Shap-
ley, Albert H. Teich, Gail J. Breslow,
and Charles V. Kidd, will be pro-
vided to Colloquium registrants.
The Report covers R&D in the fed-
eral budget and other topics relat-
ing to R&D and public policy. Reg-
istrants will also receive the pub-
lished proceedings of the confer-
ence.

For program and registration in-
formation, write:

R&D Colloquium
AAAS Office of Public Sector
Programs
1776 Massachusetts Ave., NW
8th Floor
Washington, DC 20036

. Intercomputer Network (WIN).
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LETTERS

The Pentagon’s Computers

The article ‘‘Computers and the U.S.

-military don’t mix,”’> by William J. Broad

(News and Comment, 14 Mar., p. 1183)
contains significant errors. For example,
Broad states that the National Military
Command Center in the Pentagon is to-
tally dependent on commercial sources
of power. This is not true. Diesel emer-
gency generators for the command cen-
ter are on hand and are regularly exer-
cised. In addition to backup generators,
uninterrupted power supplies, that is,
floating batteries, prevent disturbance to
key systems. Broad also states that the
computers at NORAD ‘‘go down when-
ever nearby commercial power lines are
struck by lightning.”” Again, this is
wrong. NORAD has backup generators
in a protected location and has excellent
protection against outside disturbances
such as lightning. These two instances
are only examples of a multitude of
errors, misunderstandings, and misinter-
pretations in the article.

The World Wide Military Command
and Control System (WWMCCS) is of-
ten confused with a small portion of that
system, the automatic data processing
equipment that supports certain parts of

-the system. Further, the automatic data

processing equipment is composed of
subsystems, one of which, WWMCCS
ADP, has a subsubsystem, the WWMCCS
The
article begins with a lurid description of
an alleged ‘‘computer-generated crisis’’
involving our missile warning system on
9 November. WIN is not used in any
way in that system.

Broad quotes the General Accounting
Office as saying that, at many bases, ‘‘a
separate . . . computer was used for each
security level of data being processed’’
and that ‘‘multilevel security within the
single . .. system’’ is one answer, but
that the ‘‘Honeywell computers cannot do
this.”” No computer or system available
today, nor any way now known in which
our government has confidence, can pro-
vide multilevel security. We are hopeful
that research under the Defense Ad-
vanced Research Projects Agency may
lead to such capability, but it is now be-
yond the state-of-the-art of all com-
puters, including Honeywell’s.

Such errors in a respected publication
may result in an unwarranted decrease in
public confidence in our national defense
capabilities.

HiLLMAN DICKINSON
C3 Systems, Joint Chiefs of Staff,
Washington, D.C. 20301

Peanut Butter Test

McCullam’s letter (2 May, p. 446) sug-
gesting that peanut butter is a solvent for
Science ink prompted us to search out
the responsible agent(s). We tested the
ingredients in one brand of commercial
chunky peanut butter to determine the
speed with which it removes ink from
the pages of Science.

Time

Agent (sec)

Peanuts (dry roasted) 53.6
Dextrose* 15.2
Partially hydrogenated vegetable oil 58.4
Saltf 7.5
Sugart 10.3
Peanut butter 17.9
Peanut butter with oil removedi 9.1

*Since dextrose was not handy, we substituted
fudge. tAqueous solution. 10il extracted
with acetone.
Contrary to McCullam’s observations, it
appears that any of several ingredients
other than grease is the root of the
problem. A weak saline solution is even
speedier than peanut butter, obliterating
McCullam’s own letter in 4.6 seconds.
JEFFREY KASSEL

University of Wisconsin Medical
School, Madison 53706

DAviD WEINBERGER
90 Follis Avenue,
Toronto, Ontario, Canada 16G 156

Peer Review: An Experiment

Walter Stumpf (Letters, 22 Feb., p.
822) asks: ‘“Why do scientists provide
and accept anonymous reviews of grant
applications and journal manuscripts? In
an open review system, merits and weak-
nesses would be assessed more thought-
fully and criticisms would be made more
responsibly.”’

A unique opportunity to compare the
merits of anonymous peer review and
open peer commentary has been pro-
vided by a scientific communication
project, The Behavioral and Brain Sci-
ences. BBS [modeled after Current
Anthropology (1)] uses anonymous peer
review to assess acceptability for pub-
lication and then publishes with the ar-
ticles open peer commentary from 20 or
more investigators (including the ref-
erees).

This project allows the process of
‘‘creative disagreement’’ in science to be
directly examined. The indications so far
are that anonymous peer review and
open peer commentary can be com-
plementary mechanisms, rather than
substitutes for one another (2). In re-
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viewing, anonymity must be an available
option ‘‘for much the same reason that
voting is done anonymously: to assure
that judgements can be made freely and
without fear of incurring prejudice or ill
will”” 2, p. 18). Moreover, the review
process is never completely anonymous,
because the editor or grant officer knows
the reviewers’ identities. More research
should certainly be devoted to devel-
oping fairer and more objective methods
of selecting reviewers (and perhaps also
editors and grant officers), and authors’
and grant applicants’ rebuttals should
certainly be taken into consideration in
the review process. Individuals and or-
ganizations are working on these prob-
lems (3). But anonymous peer review
should not be abandoned unless there is
evidence that something better can take
its place.

STEVEN HARNAD
Behavioral and Brain Sciences,
Post Office Box 777,
Princeton, New Jersey 08540
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Sakharov and Whistle-Blowing

The invidious treatment and per-
secution of Andrei Sakharov by the So-
viet bureaucracy is a dramatic demon-
stration of the result of the collision of
the individual conscience of a scientist
with the inexorable intention of ‘‘policy-
makers.”” Because of the tensions be-
tween the West and the Soviet Union at
present, I fear that we shall overlook the
principle of Sakharov’s torment.

The principle, I believe, is that scien-
tists are employees of bureaucracies
and, according to the administrators, are
employed to solve problems, not to
create them. The concepts of free in-
quiry and that scientists may have con-
sciences do not always penetrate the
depths of the administrative mind; in-
stead attempts are made to ‘‘deal’’ with
the situation, usually resulting in dis-
missal, or loss of tenure, or internal ex-
ile. I know of no countries with signifi-
cant numbers of scientists that have es-
caped the problem: consider the whistle-
blowers at the Department of Health,
Education, and Welfare or the Depart-
ment of Defense.

I hope my colleagues continue to pro-

test Sakharov’s victimization, but with
the understanding that it can happen in
the United States, and does. Perhaps the
National Academy of Sciences, in con-
junction with the appropriate inter-
national organizations, could examine
this dilemma in an effort to orient the sci-
entist’s role in society.

It seems essential to clarify, if not cod-
ify, the ethical and moral obligations of
scientists to officialdom, since they may
be different from those of the non-
scientist. The Sakharov case is justifica-
tion enough to establish an international
organization (analogous to Amnesty In-
ternational) to publicize the plight of sci-
entists who have fallen afoul of official-
dom because of their beliefs.

CeciL H. Fox
8708 First Avenue,
Silver Spring, Maryland 20910

Whale Meat in the Japanese Diet

Junghans (Letters, 4 Apr., p. 6) points
out several errors in Beary’s letter (14
Dec. 1979, p. 1260) regarding the high
concentrations of mercury in whale meat
eaten by the Japanese. We would like to
call attention to some additional errors in
Beary'’s letter.

Junghans is correct in stating that
whale meat is now only an occasional
source of protein in the Japanese diet.
Furthermore, almost all of this meat is
from baleen whales, not sperm whales.
Only baleen whale meat is commonly
available in Japanese food stores. Sperm
whale meat is generally regarded as of
low quality and distasteful. It is eaten in
only a few local areas of Japan, in the
vicinity of coastal whaling stations.

It is well known that sperm whale
meat contains high levels of mercury (7,
p. 44). In 1974, Nagakura et al. reported
that the total mercury content of sperm
whale meat ranged from 0.92 to 1.67
parts per million (ppm) and that about 70
percent of this was methyl mercury.
However, they found that mercury lev-
els in baleen whale meat were much
lower, ranging from 0.01 to 0.07 ppm.
Methyl mercury was not detected in any
of the baleen whale meat sampled.

ROBERT L. BROWNELL, JR.
Fish and Wildlife Service,
Washington, D.C. 20560
Hipeo OMURA
Whales Research Institute,
1-3-1 Etchujima,
Kota-Ku, Tokyo, Japan
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United States—Soviet Scientific Exchanges

Our scientific relations with the Soviet Union are rapidly deteriorating.
We have almost reached the point of the cold war situation 25 years ago.
The reasons are clear enough: the persistent violations by the Soviet gov-
ernment of the human rights of scientists such as Orlov, Shcharansky, and
many others, the persecution of Sakharov, and now the invasion of Afghan-
istan.

Many scientists in this country and elsewhere, aghast at these outrages,
have resorted to one of the measures available to them: refusing to attend
conferences and to participate in collaborative scientific projects. It is as-
sumed that the Soviet leaders are so strongly interested in scientific contacts
with the West that they will change their policy. We fear that it will not work
that way. Most of the contacts took place in the fundamental sciences or in
applied fields removed from weapons technology. These areas are not im-
portant enough to Soviet leaders to make them yield to external pressures.
The primary victims are our colleagues in the U.S.S.R., for they lose a
precious window on the world that was opened to them—and to us. Another
victim is scientific progress, since we lose the personal contacts that are so
important, particularly in those fields in which one side has more results
than the other.

But there are deeper arguments against a boycott of scientific relations.
Science is supranational and supraideological—the concern of humankind
as a whole. It should stand above political turmoil and serve, as it has in the
past, as a bridge for mutual understanding and peace in a divided world.
Directly and indirectly, scientific contacts have led to actual disarmament
measures—the test ban, for example, or the arms control talks.

We should not lose contact with some of the best elements of Soviet so-
ciety, a group that basically agrees with our value scale and may have a
significant influence on future developments in the Soviet Union. If, as we
hope, the present situation will not lead to a catastrophe, there is a chance
that, sooner or later, the character of the Soviet regime may change again
for the better. We should leave our bridges intact for this eventuality.

Unavoidably, scientific contacts will be weakened in the near future be-
cause of the understandable reactions of many U.S. scientists against the
recent happenings. However, the U.S. National Academy of Sciences’
official suspension of bilateral agreements is a step in the wrong direction.
Restrictions on scientific communication are not the right answer to the
restrictions the Soviet government has imposed on some of their scientists.
Repressive actions usually incite hostility, which often leads to misunder-
standings, dislike, and retaliation. Not all of the Soviet scientists will
understand the reasons for our actions when we no longer go there and
talk to them openly and vigorously, as many of us have done in the past.
We may have done the cause of human rights in the U.S.S.R. more of a
disservice than a service.

The only appropriate way for the scientific community to deal with any
kind of problem, scientific or human, is through reason and discussion: one
scientist speaks or writes to another or addresses a meeting of scientists, be
it an official one or one organized by refuseniks. Collaborative experiments
offer unique opportunities for reaching a mutual understanding, especially
through personal contacts during the hours of relaxation. In times of politi-
cal tensions, we should extend collaborations—not cut them back.

The real problem is the danger of nuclear war. If we cannot learn how to
rationalize our differences, how to resolve them by argument rather than
by threats and by cutting off relations, then we are really lost. The least we
scientists can do is show the power of reasoning. Despite its frustrations,
only by reason will both human rights and peace flourish on this small
planet.—VicTorR F. WEISSKOPF, Department of Physics, Massachusetts
Institute of Technology, Cambridge 02139, and ROBERT R. WILSON, De-
partment of Physics, Columbia University, New York 10027



Timely topic for our 100th birthday.

Photography is wonderful. Press the button and make
time stop. By and large, that’s why so many buttons
have been pressed over the century. Make aninstantlast.

How long? Cheerful folk don’t ask. That’s no way
to stay cheerful. Nevertheless, here are a few thoughts
for resolutely objective minds that insist on grappling
with the question:

e All dyes change in time. Even if Kodachrome film
had been available, the people in charge of King Tut’s
funeral made a better choice in that gold mask.

Filamentary silver in the absence of oxidants does
well, too. The stuff it’s suspended in to constitute a
black-and-white photograph tends to go, though, as
time starts rolling by.* Extreme care in processing and
in control of temperature, light, humidity, and ambient
pollutants during storage makes a big difference.

*At least we suppose so. Insufficient real time has rolled by to speak from
experience.

® The recently issued Kodak Publication F-30,
“Preservation of Photographs,” shown above, can be
ordered from photographic dealers and booksellers.

® To rejuvenate images from antique black-and-
white plates and films, some professional photographers
offer a service based on Kodak professional direct
duplicating film, type SO-015.

® To give a color image of extraordinary historic or
artistic value the archival longevity of a black-and-
white image, it can be stored as a set of separation
negatives.

® Without going to this extreme, a fine color photo-
graph can delight the eye for many years of daily
encounter. There has been much progress on image
dye stability in the 40 years since color photography
opened up to all.

©Eastman Kodak Company, 1980
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