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Cooperation between universities and community colleges
We want to describe a cooperative pro-
gram between a university physics de-
partment and neighboring community
colleges. A program involving modest
expenditure of time and money was de-
veloped in response to community-college
faculty suggestions; it consisted of one-
day up-dating sessions in various frontier
topics, extended discussions and labora-
tory visits. The program has lasted 1V2
years at a cost of $2000 per year.

In November 1974, the National Board
of Graduate Education organized a two-
day conference on "Graduate Education
and the Community Colleges,"1 financed
by the Lilly Endowment, Inc. The con-
ference "was a unique national attempt by
representatives from graduate arts and
sciences departments, community col-
leges, and schools of education to discuss
in detail the contributions each sector can
make to the preparation and continuing
professional development of community
college faculty."

The report of this conference inspired
us to consider a cooperative program
suited to an active university physics de-
partment and neighboring community
colleges. The first priority in program
design, in agreement with the Lilly Con-
ference conclusions, was to consider the
needs expressed by community college
faculty, rather than decide for them what
they could best use.

A preliminary meeting was planned one
Saturday morning in January 1976. In-
vitations were sent to all the community
colleges within one hour driving distance
of Stanford, 18 colleges in all, with 90
physics or science teachers. (The names
were taken from the Directory of Physics
and Astronomy Department Staff
Members, published annually by the
American Institute of Physics, New
York.) Gerald Holton from Harvard
University (who, by chance, was at the
Center for Advanced Study in the Beha-
vorial Sciences) and Joel Primack from
the University of California at Santa Cruz
discussed respectively, "Science for Citi-
zens" and "Science and Society," in order
to focus the meeting. Twenty faculty
from 14 community colleges came to this
first meeting; a follow-up discussion
meeting produced a format for a cooper-
ative program between Stanford physics
department and the neighboring com-
munity college physics departments.

The community-college faculty who
attended the two organizational meetings
had a large spread in age and experience.
Some had taught for 20 or 30 years, others
were recent PhD's. When asked, "What
can Stanford do for you?," diverse re-
sponses were obtained:
• Community college teachers are ex-
tremely isolated professionally. Can
Stanford give evening, weekend, "short"
or summer courses to bring community
college teachers up to date?
• Can community college teachers audit
courses (lecture or laboratory)?
• Can Stanford assist in developing in-
terdisciplinary courses (such as nuclear
physics, with input from chemistry,
mathematics, engineering, astronomy,
philosophy, political science)?
• Can Stanford assist in developing
model lectures, demonstration equip-
ment, laboratory equipment, problem
sets?

These requests had to be reconciled
with the resources available: Seven fac-
ulty members from Stanford's physics
faculty of 21 had volunteered to devote
one day during the year to a cooperative
community-college program; $2000 was
offered by the Center for Teaching and
Learning at Stanford, an office supported
by the Danforth Foundation. Alternative
funding would have involved time-con-
suming proposals and uncertain responses
from the National Science Foundation or
other foundations.

It became clear in the discussion with
the community-college instructors, that
Stanford could fill one definite need: to
present updating reviews in frontier fields
of physics in which the Stanford faculty

is active. The format that emerged was
simple, yet successful enough to survive
for the IV2 years of the program.

The program. The Center for Teaching
and Learning assisted in the program or-
ganization and in mailing of (90) notices
for each meeting. The $2000 budget
covered an honorarium for the seminar
leaders, and coffee and lunch expenses.
The community-college instructors paid
for their own transportation or were
reimbursed through their college.

The group met on Saturdays, three
times during the summer and once per
quarter during the academic year. At
9:30 a.m. a Stanford faculty member gave
a one-hour "updating" seminar. A brief
reference bibliography was distributed at
the meeting. After a coffee break, the
participants spent an hour asking ques-
tions and discussing difficulties related to
the seminar topic. We considered this to
be the heart of the program, although
initial encouragement was needed to ask
questions. After lunch, a laboratory tour
was arranged, usually taking one-and-
one-half hours. When possible, the tour
was coordinated with the seminar topic.

The seven-session program covered the
following physics spectrum:

Between 20 and 30 community college
faculty members attended each of these
meetings. We noticed that the discussion
period became less effective when the
attendance exceeded 25. One-half of the
attendees were steady, the others
changed, so that finally 55 different fac-
ulty attended at least one of the meetings,
representing 60 percent of all the faculty
on our mailing list.

continued on page 11

Black hole confirmed
I wish to report the discovery of a black
hole. It has eluded discovery until now
for two reasons. Firstly, being located in
that remote hinterland, Nova Scotia, it
does not enter the field of view of any
major radio telescope. Secondly, sug-
gestions based on theory as to where and
how to search for a black hole have over-
looked evidence of the sort to be pre-
sented here. How long this black hole has
existed is uncertain, but local evidence
likely appeared in the 19th century, well

before the work of Hawking, Wheeler, or
even Oppenheimer and Snyder.

X-ray emission and other radiation
from celestial objects such as Cygnus X-l
have not yet provided indisputable proof
for the existence of black holes; however,
the evidence for Nova S-l is unequivocal
(see figure 1). This structure is located
near the sea in western Nova Scotia. The
absence of a distance on the sign is con-
sistent with the strongly non-Euclidean
nature of spacetime near a black hole.
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One wonders how many personnel of the
Nova Scotia Department of Highways
disappeared before attempts to establish
a distance were abandoned.

In full awareness of the significance of
this discovery, I followed the clue evident
in figure 1. As expected, the road led

downward. Soon the undulations and
slope increased to such an extent that I
deemed it wise to abandon my car and
proceed on foot. With my own safety in
mind and to ensure communication of this
discovery to the outside world, I stopped
well short of the Schwarzschild surface
and took a photograph (figure 2). As one
would expect, the strongest tidal effects
on our planet are found in this region.
Near the invisible horizon is the Bay of
Fundy.

In recent years much work has been

done on the dynamic properties of the
Bay of Fundy to evaluate the feasibility of
extracting energy from its large tides. All
of these studies have dealt only with a
resonance involving the Bay of Fundy—
Gulf of Maine system. The several
uncertainties still outstanding will
doubtless disappear when the influence
of the black hole, Nova S-l, is taken into
account.

R. L. BISHOP
Acadia University

10/24/77 Wolf mile, Noua Scotia

Universities and colleges

continued from page 9

After four meetings, a questionnaire
was distributed to the participants asking
about the usefulness of the program,
possible deficiencies, the format, the im-
pact on teaching and the desirability of
other activities.

Twenty-four faculty members returned
the questionnaires. The meetings were
unanimously ranked as useful because of
the updating element. The Saturday
format was rated from "excellent" (5 re-
sponses) through "very good" or "good"
(9 responses) to a low of "fine." The
meetings provided "the intellectual
stimulation which is necessary to make a
good teacher." "The opportunity to in-
teract with my colleagues teaching in
other community colleges and with rec-
ognized persons doing significant research
would otherwise be very limited for me.
My community college does not encour-
age or significantly subsidize travel and
release time to attend professional con-
ferences and, as a consequence, opportu-
nities for experiences of this nature would
otherwise be very limited." "The op-
portunity to hear well-presented lectures
by authorities in their speciality followed
by a period of questions and answers is to
me the most appealing feature. . . ."

The impact of the Stanford meetings
on teaching of community-college faculty
seemed to be most noticeable in the lab-
oratory. "As a direct result of this pro-
gram, I revisited the upper division
physics laboratory (at Stanford) and I
wish that I had taken one of our admin-
istrators along. Although we have a re-
sonable enrollment in ten quarters of
physics courses, we do not have even one
laboratory room which is completely
dedicated to physics teaching." "Tour of
the undergraduate laboratory was very
helpful. We are developing a modern
physics laboratory and are considering
following Stanford's format."

The faculty participants also appre-
ciated the impact on their lecture
courses.

"Students often suffer from myopia:
all they can see is their textbook and they
think that is all there is to physics. . . .
I find it most helpful to spice lecture
courses with some fairly detailed infor-
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mation about research frontiers, and my
own efforts to keep up-to-date are valiant
but still inadequate. It is also difficult to
ask a question of a journal!" "Specific
information I learned about lasers and
spectrograph. It is now included in my
introductory optics course." "I used the
developing pion radiation treatment fa-
cility in my introductory quantum me-
chanics course as an example of the
unexpectedly practical use of what
seemed like highly esoteric physics only
a short time ago." " . . . There's a tre-
mendous ripple effect when scientists talk
to teachers."

There was one element cited as a defi-
ciency in the Stanford program. "I would
have liked an opportunity to have had
time and permission to do some of the
upper division experiments. A summer
open laboratory would be great for me."

the program will flourish. The life of the
program is necessarily limited. First,
there is the lack of institutionalization;
second, there is practically no turn-over
of the participants. One should contrast
this with a college or a university curric-
ulum: there is constant turnover of stu-
dents, so that the same institutional pro-
gram can continue "indefinitely," as-
suming periodic revitalization.

In principle, a cooperative program
between a university and community-
college departments could be institu-
tionalized , if funding is available. But the
number of participants is fixed. Once
their needs are met in one area, interest
wanes. We noticed towards the end of
last academic year, the attendance at our
seminars began to diminish, although this
may be partly accounted for by end-of-
year pressure. In a more intense summer
program at the Lawrence-Hall-of-Science
program only 8 out of 30 community col-

Stanford cooperative program

Seminar Topic

Pions in Physics and Medicine
Quarks & Gluons

Lasers

The Solar System, the binary pulsar and Cygnus X-1:
Testing grounds for General Relativity

Advances in Low Temperature Physics

The Search for Planets

Acoustic Microscopy

Lab tour

Discussion of summer session
Superconducting linear accelerator and

free electron laser.
Varian laser laboratories and advanced

student laboratories.
Solar Telescope.

Lecture demonstrations in low-
temperature physics.

Stanford Radio Telescope and solar-
energy experiments.

Acoustic Microscope Laboratory.

In response to this request, we gave the
community college instructors the op-
portunity to perform experiments—dur-
ing the summer—in our advanced labo-
ratory. Approximately 20 modern-
physics experiments are available at the
senior and first-year graduate level. Two
community college faculty took advantage
of this offer.

The future. The seminar schedule for
the next 12 months includes a variation on
the theme of the community-college de-
velopment program: a series of three
seminars on ethical problems in the sci-
ences, such as genetic engineering, ap-
plications of the sciences in warfare and
medical ethics. These are issues that
rank high in interest among students and
faculty but are not covered in any tradi-
tional courses. The discussions would
provide examples of relevance that are
much in demand in beginning science
courses. This new series will be open to
both two-year and four-year college fac-
ulty members in the surrounding area.

A comment about the nature of the
present type of program is in order.
Usually the initial impetus is generated by
one or two persons who believe there is a
need to be met—and if that is the case,

lege instructors requested a follow-up
program in the following year. These
experiences show the need for change,
either of the participants or the program.
By including four-year colleges and
moving the basic theme of the seminar
from science to ethics we believe that our
cooperative program will be revitalized for
another year or so.

These conclusions are not meant to be
discouraging. On the contrary, we believe
that the updating program we have de-
scribed can be used as a model for other
"busy" university departments who are
surrounded by community colleges; the
discipline is immaterial. (The radius can
be extended to two hours driving distance.
As the word spread, instructors came from
that distance to the Stanford seminars).
We have shown that with very modest
expenditures of faculty time and funds, a
program can be undertaken that has a
definite impact on the "continuing pro-
fessional development of community
college faculty," in spite of the inherent
limited duration of the program.

This model program would not have developed
without the financial support to the Center for
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any EN1 power amplifier, and

the A150 is no exception!
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a demonstration,
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\Wve got a whole stack of answers to
your signal recovery problems,"

says Ed Kluth, shirtsleeved, 16-hour-a
day managing director of Brookdeal
Electronics. "It was your problems we
listened to before we designed these
lock-in analysers.That's why you're
going to like them so much!'

"Take our 9503SC and Ortholoc
SC9505. We are happy to have you
match these against any other lock-in
and we don't mind whether you
emphasise sheer performance or
simplicity-we think these should go
together."

"And they've got a lot of valuable
features you won't find anywhere else."

"Like digital output which you get
with the D version of the 9503SC,
working smoothly in laboratories and
industrial facilities all over the world!'

"And autoranging: essential for
complicated measurements. Specify it
for the 9503SC or Ortholoc SC9505 and
the lock-ins adjust sensitivity to meet
signal strength automatically."

"We give you up to 4 modes of
operation all in one instrument-

Conventional Square Wave,
Fundamental Only, and, unique to
Brookdeal, both analogue and digital
Correlation."

"Computer control? Easy. The
9503DSC is hard at work coupled into
the IEC bus. In Ortholoc, even the
bandwidth (time constant) can be
remotely controlled."

"There's so much more we want to
tell you-how transient spikes, even
coherent ones, can be suppressed at the
push of a button, how you can get rid of
errors due to source strength
fluctuations, how you can normalise to
a reference spectrum, and how you can
get 10,000:1 output on one range with
our fast ratio option-linear and log?

"But don't take my word for it-send,
for specifications now, or ask for an
engineer to call you."

Ortec Inc 100 Midland Road Oak Ridge
Tennessee 37830 USA
Telephone (615) 482 4411 Telex 055-7450

Brookdeal Electronics Ltd Doncastle House
Bracknell Berks RG12 4PG
Telephone (0344) 23931 Telex 847164
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Teaching and Learning from the Danforth
Foundation. We thank Gerald Holton for the
encouragement and assistance he provided in
the initial phase of the program.
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Delighted reader
The letters to the editor on "Kirkhoff
versus Kirchhoff" in November (page 13)
were as unexpected a delight as the stu-
dent who asked me recently to explain
"Gesundheit's Law," very carefully.

T E D UZZLE
11/22/77 Cambridge, Mass.

Soviet discrimination
We wish to protest the discriminatory
practices of the Soviet Union towards Is-
raeli scientists wishing to participate in
international scientific meetings held in
the USSR.

The Fourth International Meeting on
Ferroelectricity (IMF-4) was held in
Leningrad during 18-23 September 1977.
The meeting was organized by the Acad-
emy of Sciences of the USSR under the
sponsorship of the International Union of
Pure and Applied Physics, the Interna-
tional Atomic Energy Agency, and the
European Physical Society. We both had
delivered papers at the Third Interna-
tional Meeting on Ferroelectricity in
Edinburgh in 1973, and we were looking
forward to participating in IMF-4.
However, at every stage—soliciting in-
formation regarding the meeting; in-
quiring as to the status of our submitted
manuscripts; attempting to obtain any
entry visa to the USSR—we, and several
other Israeli colleagues, encountered in-
credible obstacles, which ultimately led to
our being unable to attend the meeting.
Our individual experiences were as fol-
lows:

Sidney B. Lang: The abstract of a paper

was submitted on 29 March 1977 to G.
Smolensky, Chairman of IMF-4 in Len-
ingrad. Receipt of abstract was never
acknowledged, nor was information sent
regarding the status of the paper. After
seeking the assistance of W. Cochran
(University of Edinburgh) and W. J. Merz
(RCA, Zurich), we received a letter from
Cochran, dated 30 June 1977, stating that
he had received a cable from Smolensky
that the papers of Lang and Havlin had
been accepted. Because of the impossi-
bility of an Israeli receiving a visa to the
USSR without first travelling to Western
Europe, and lacking any official docu-
mentation from the organizing committee
that could be used in requesting a visa
from Soviet embassies in Europe, Lang
was forced to withdraw his paper on 25
August 1977. On 16 September 1977, two
days before the meeting opened in Len-
ingrad, Lang received the "Second Cir-
cular" about the meeting, mailed from
Romania on 30 August 1977. This cir-
cular bore no date, but it specified a
number of deadlines between 30 April and
18 June 1977! It apparently was sent to
the non-Israeli participants early in
1977.

Shlomo Havlin: The abstract of a paper
was submitted on 7 February 1977 to
Smolensky. As in the case of Lang, ac-
knowledgement of the receipt of the ab-
stract, as well as a response to previous
letters requesting information regarding
IMF-4, was not received. On 8 July 1977
the secretary general of IUPAP, in re-
sponse to requests for assistance by the
Israel Physical Society, cabled that
Havlin's paper was included in the
meeting program, and that he need only
apply to Intourist for an entry visa. On
9 August 1977, Havlin arrived in Paris and
on the same day began the procedure for
a visa at the local Intourist representa-
tives. For five weeks Havlin waited in the
hope of receiving an entry visa. At every
visit to the office of the Intourist repre-
sentatives as well as to the Soviet embas-
sy, he was assured that "tomorrow" his
visa would be issued and there was no
basis for concern. AH that was issued was
confirmation from Intourist at the end of
August of a hotel reservation in Lenin-
grad. Havlin had also informed the So-
viet officials that he wished to leave Paris
for Leningrad no later than 8 September.
The seemingly sincere promise that the
visa would surely be forthcoming led
Havlin to remain in Paris beyond that
date and during the last week he went to
the embassy daily. On 11 September,
with no visa yet available, Havlin finally
realized that there was no further point in
continuing his futile battle and he left
Paris. Although the organizers of the
Leningrad Meeting had made firm
promises to IUPAP, to Cochran, and to
Merz, the Soviet authorities refused to
issue a visa.

From our experiences, it is obvious that
continued on page 72
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