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most critical needs of their countries
and to prepare lists of approved items.
After some trial and error, procedures
evolved for processing the requests and
making appropriate payments, and the
operation is now proceeding smoothly.
Most difficulties have been associated
with equipment purchases, including
arranging for vendors to ship goods
directly to Latin America and under-
standing customs procedures in the
receiving countries. The services of
Fermilab's purchasing and accounting
departments-administrative and secre-
tarial assistance, computerized record
keeping and telephone calls-are pro-
vided to the grant at no cost. To date,
almost two-thirds of the funds have
been disbursed in the following propor-
tions: journal subscriptions, 25%; page
charges, 15%; equipment, 45%; per
diem, 15%.

Much has been learned from admin-
istering this grant over the past year;
perhaps the most obvious point is that
distributing $300 000 in a fair, and
auditable, way involves a nonnegligible
amount of effort! However, the feed-
back from the recipient countries con-
vinces us that this effort has been
extremely worthwhile, enabling their
physics institutions to receive equip-
ment and journals that they could not
otherwise obtain, due to the unavaila-
bility of foreign currency. Such items
are crucial if these researchers are to
continue to produce high-quality phys-
ics. Because other people may be
involved in, or contemplating, activi-
ties of a nature similar to those de-
scribed here, the knowledge we have
gained could be of wider interest. More
information on our experiences so far is
available from me at Fermilab, P.O.
Box 500, Batavia, IL 60510.

ROY RUBINSTEIN
Fermi National Accelerator Laboratory

8/85 Batavia, Illinois

Forum on Physics and Society
It has been several years since the
Forum on Physics and Society of the
The American Physical Society has
made a progress report on its activities
to the physics community. As the past,
present and future chairs of the Forum,
we would like to inform you of our
current activities and guidelines.

The Forum on Physics and Society
was formed in 1971 in response to the
growing interest among APS members
in the broad issues of physics and
society. Membership in the Forum is
open to all APS members; today the
Forum's membership of 4000 ties it for

second place among APS divisions.
The Forum's primary role is educa-

tional. From the beginning its most
visible activities have been the sessions
at APS meetings. Several Forum-spon-
sored sessions are held at almost every
national meeting. Forum sessions are
often held in the evenings, and stand-
ing-room-only crowds are not unusual.
In recent years weapons policy and
arms control have been the single area
of greatest Forum activity. Sessions
have described and debated such topics
as the MX missile, the Comprehensive
Test Ban Treaty, the SALT Treaty and
new weapons systems. Other areas of
Forum interest include energy, envir-
onmental issues, human rights and
government restriction of scientific ex-
changes. Several sessions have been
cosponsored with the AAPT and the
APS committees on education, on op-
portunities in physics and on interna-
tional freedom of scientists. The Fo-
rum also publishes a newsletter, Phys-
ics and Society, which is distributed to
all Forum members and many physics
libraries; the editor, John Dowling, will
consider timely, brief articles for publi-
cation. One early Forum project was
the highly successful Science Congres-
sional Fellow Program, begun jointly
by APS and AAAS and now expanded
to 20 professional societies. The Forum
also played an active part in organizing
the well-known APS technical study on
efficient uses of energy in 1974.

The Forum does not shrink from
addressing topics that are controversial
or that have a political component. In
these instances it strives to ensure that
the presentations span the spectrum of
views on the issues. Last year the
Forum sponsored nine sessions at APS
meetings. Two dealt with the Strategic
Defense Initiative. Key individuals
presented a broad spectrum of views of
the program. Among the speakers
were some of the leaders from the
Fletcher report, which launched SDI:
Edward Gerry (Shafer Associates),
chairman of the Systems Concepts Pan-
el; Walter Sooey (Lawrence Livermore
National Laboratory), member of the
Countermeasures and Tactics Panel;
and Gerold Yonas (SDI, DOD), chair-
man of the Directed Energy Weapons
Panel and now chief science adviser to
General James A. Abrahamson, the
director of SDI. Those who spoke
against "Star Wars" were Kurt Gott-
fried (Cornell), codirector of the Union
of Concerned Scientists study on space-
based missile defense; Kosta Tsipis,
codirector of the Program for Science
and Technology for International Secu-
rity at MIT and an early author on
space-based weapons; and Spurgeon
Keeny, former deputy director of the
Arms Control and Disarmament Agen-
cy and currently executive director of
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Announcing A New Teaching Package
Featuring Audio Tapes, Slides, Illustrated
Scripts And Teachers' Guides . . .

MOMENTS
DISCOVERY
Makes science come alive in your classroom with the recorded voices of
J.J. Thomson, Niels Bohr, Albert Einstein, Enrico Fermi and many others telling
of their discoveries.
This new teaching and learning system consists of two self-contained units,
successfully field-tested in over eighty high schools and universities and now
ready to help your class understand the human dimensions of scientific
discovery. Unit 1: The Discovery of Fission

Special Features
• One 36-minute audio cassette featuring the actual voices of Bohr, Thomson,
Fermi, Einstein, Szilard and others, woven into a narrated account of the
discovery of nuclear fission. • Eighteen slides • One script for students that
includes photographs, sketches and explanatory illustrations. • One teachers'
guide including lesson plans, suggested exercises, a bibliography, supplementary
readings and an especially valuable Nuclear Energy Chronology 1896-1945, which
may be used as a summary or reference.

Unit 2: A Pulsar Discovery
Special Features
• One 44-mmute audio cassette featuring a live recording of lohn Cocke and
Michael Disney at the moment of discovery of the first optical pulsar. With
comments by Philip Morrison • Two slides. • One script for students that
includes photographs, sketches and explanatory illustration. • One teachers'
guide with lesson plans, suggested exercises, a bibliography and supplementary
readings.

This new important resource provides all
the material you need for classroom
presentation, homework assignments and
independent study projects Moments of
Discovery not only will enhance physics,
astronomy, general science and history
courses, but will excite your students with
glimpses of the thrill of scientific discovery
and of the human side of prominent
scientists

Send Orders to:
American Institute of Physics

Marketing Services
335 East 45th Street
New York, NY 10017

To place credit card orders, call toll free
800-AIP-PHYS. in New York State, call
212-661 -9404 Preview package available.

ORDER FORM
Please send me:
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postage

and
handllngl TOTAL

Moments o\ Discovery includes both units totaling 2 audio tapes, 2
scripts, 2 teachers' guides and 20 slides

Set of 10 scripts for Unit 1 The Discovery oj Fission

Sets of 10 scripts for Unit 2. A Pulsar Discovery

$85.00

$20.00

$20.00

Address

City State JA£_

To order by telephone, call 800-AIP-PHYS. In New York State, call 212-661-9494.

• Check enclosed I Payable in U.S. dollars to American Institute of Physics, drawn
on a U.S. bank!

D Please Charge my Credit Card: I 1 Visa n Mastercard n American Express
/ /

Card Number Expiration Data Signature

• 1 enclose invoice from my institution. Please bill us l$2.00 billing charge).
• Please send a preview package" " • — > ^
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the Arms Control Association. Three
other sessions last year centered
around National Academy of Sciences
reports on nuclear winter, acid rain
and the electromagnetic pulse. These
sessions were good examples of the
Forum's policy of running balanced
presentations on important issues with
a strong science component. This year
there will be three additional sessions
on SDI at the San Diego and Washing-
ton meetings, as well as a session on
energy risk analysis (Atlanta meeting),
a visit to the Nevada test site (Las
Vegas meeting) and a session on preci-
sion-guided conventional weapons
(Washington meeting). At the Wash-
ington meeting, the Forum will also
present its annual awards.

The Forum sponsors topical confer-
ences and short courses on timely
subjects. A two-day course on energy
conservation was held after last year's
Washington APS meeting. This course
reviewed progress on energy-conserva-
tion technologies since the oil embargo
of 1973-74. Two short courses on the
arms race were held: in San Francisco
in 1982 and in Baltimore in 1983. Two
conferences on graduate physics educa-
tion were held at Pennsylvania State
University in the mid-1970s, back when
the employment prospects for young
PhDs were very bleak. The materials
on energy conservation, on the arms
race and on graduate education have
been published in the AIP Conference
Series. In addition, the proceedings of
Forum sessions on nuclear prolifera-
tion, the arms race and acid rain have
been published as A APT booklets (see
January, page 60).

For the past decade, the Forum has
presented two annual awards. The
Szilard Award recognizes outstanding
accomplishment by a physicist in pro-
moting the use of physics for the
benefit of society. Recent winners in-
clude two groups—Paul Crutzen and
John Birks, and Richard Turco, Brian
Toon, Thomas Ackerman, Jim Pollack
and Carl Sagan—for work on nuclear
winter (1985), Kosta Tsipis (1984), An-
drei Sakharov (1983), Wolfgang Pan-
ofsky (1982), Hans Bethe and Henry
Kendall (1981) and Sidney Drell (1980).
The Forum Award recognizes accom-
plishment in promoting public under-
standing of issues involving physics
and society. Recent winners include
Mike Casper (1984), the Bulletin of the
Atomic Scientists (1983), Philip Morri-
son (1982) and William Shurcliff (1980).
Nominations for these awards can be
made by any member of APS.

As Forum membership has expand-
ed, the Forum has developed the capa-
bility to undertake special studies.
These will provide an opportunity for
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WE'VE JUST MADE A G O O D THING BETTER...

THE ORIEL

This New 3 Volume Set is the
most comprehensive source of
electro/optical products and
technical data available. 544
pages of optical products and
related technical information
that will help you in every step of
your research. Three separate
catalogs that are conveniently
organized foreasy product loca-
tion, proposal writing, building
customized systems, and bud-
geting. For more details contact
an ORIEL salesperson or send for
your FREE complete set NOW!
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Scientists/Engineers/Mathematicians

SciMath is an easy to learn, convenient to use
program for the IBM PC/XT/AT and compatibles which
will greatly enhance your productivity in numerical
computation without any programming experience. A
few of SciMath's features include:

Mainframe accuracy with 8087 speed.
Large library of special math physics functions.
The ability to define and use new functions.
Automatic expression evaluation.
Automatic interpolation in tables.
Full 2D and 3D graphics capabilities.
Easy access to DOS from within the program.
Simple, powerful commands which:

Solve systems of ordinary differential eqns.
Differentiate, integrate and solve for roots.
Manipulate matrices and vectors.
Solve systems of linear eqns.
Compute least squares approximations.
Evaluate series and products.

A builtin programming language for creating new
custom commands and applications.
Complete user documentation with examples.

For further information or to place orders write:
Spindrift Software, 539 G St. Suite 111,
Eureka, CA 95501 or call 707/442-7150.
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APS members both to educate them-
selves and to contribute to public un-
derstanding of problems having signifi-
cant physics content. The first Forum
study, on civil defense, was chaired by
John Dowling, and it is now approach-
ing completion. A second study, which
will analyze the viability of the Midget-
man missile as a "stabilizing" technolo-
gy, is in the planning stage.

During its first decade the Forum on
Physics and Society has evolved and
matured. Today it plays an important
role within The American Physical
Society. Robert R. Wilson, the current
APS president, recognized this role
explicitly in the letter he included with
the APS billing notices. "Today," he
wrote, "through POPA [the Panel on
Public Affairs] and the Forum, many
... [social] issues are faced by APS."
As our society must make ever more
decisions with strong physics compo-
nents, new opportunities for the Forum
to contribute are emerging. Growing
membership and enthusiasm are mak-
ing it possible for the Forum to rise to
these challenges.

LEO SARTORI
University of Nebraska

Lincoln, Nebraska
DAVID HAFEMEISTER

California Polytechnic University
San Luis Obispo, California

PAUL CRAIG
12/85 University of California at Davis

Comfortable physics
The problems of physical-science edu-
cation in the nation may well have
their origin in the elementary schools,
where teachers communicate their con-
fusion and anxiety and children are
"turned off" to physical science in the
early grades. A required "comfortable-
physics" course for prospective elemen-
tary-school teachers and a comfortable-
physics staff-development program for
in-service elementary-school teachers
may be the solution. Considerable
effort and funds have been devoted to
the high schools and junior high
schools in the past, with modest re-
turns. Perhaps a little attention to the
elementary schools is in order.

Elementary-school teachers are
"comfortable" when they teach history
and geography. They can convey their
knowledge of these subjects to their
students and can encourage and moti-
vate thought and understanding. The
young people that grow up with them
to become the adults of the nation are
similarly comfortable in history and
geography. There are no reports of

history anxiety or geography anxiety
disturbing elementary-school teachers
or their students. However, when we
get to physics, elementary-school teach-
ers are quite uncomfortable, if not
petrified, by their complete lack of
fundamental understanding in this
field reserved "for geniuses only."
Most have no ideas whatsoever of
forces, motions, energy, liquids, gases,
heat, light, sound and electricity. Nev-
ertheless these subjects are all part of
the elementary-school science curricu-
lum. The teachers convey their confu-
sion and distaste to their students.
Physics anxiety looms as an insur-
mountable roadblock to careers in
science and engineering, as well as to a
clear understanding of the physical
world. We have all heard evidence that
many children are already "turned off"
to science in the very early grades. In
the elementary school, where perhaps
the most can be accomplished toward
establishing a strong science founda-
tion, the teachers are least prepared.

Recent cognitive-research contribu-
tions to the teaching of science and
mathematics indicate1 that one must
challenge children's naive notions
about how the world works by scientific
theories at an early stage and not
postpone such challenges until high
school. The National Science Board
Commission on Precollege Education in
Mathematics, Science and Technology
also recommends2 preparing elemen-
tary-school students earlier in math-
ematics and science.

How can we develop elementary-
school teachers who are comfortable in
physics so that they may encourage and
motivate thought and understanding
in this field?

For over a dozen years the physics
department of City College has been
successfully teaching a one-semester
required physics course for prospective
elementary-school teachers. The stu-
dents approach the course with fear
and trepidation, harboring a total an-
tagonism toward physics, yet leave at
the end of the semester comfortable in
physical science. How is this magic
accomplished?

Every college in the nation has at
least one professor on its physics fa-
culty who is part theatre, part salesper-
son, part simpatico and part physicist,
and has the personality and teaching
ability to conduct a comfortable-phys-
ics course. If such a person is available,
the dean of the college's school of
education should be brave enough to
require his prospective elementary-
school teachers to take a comfortable-
physics course. For these prospective
teachers comfortable in physical
science, the school of education can
then provide courses in the strategies
and techniques needed to bring the
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