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his methods and credentials have been
made by numerous scientists, but ra-
tional analysis of and supportable scien-
tific arguments against Velikovsky's
theory have been conspicuously absent.

Some of the few original nonemotional
arguments against Velikovsky were
statements such as: (1) electromag-
netic fields play no important role in the
solar system; (2) Venus is cold; (3) Jup-
iter does not emit radio noise; (4) the
last ice age ended at least 25 000 years
ago; (5) the sun can have no excess
charge; (6) petroleum is not found in re-
cent sediments, and (7) petroleum can-
not be formed by the interaction of com-
ets and planets. The errors of (1)
through (4) are now obvious. Refuta-
tions of the others have been published
as follows: statement (5)—V. A. Bail-
en;1 statement (6)—P. V. Smith;- state-
ment (7)—J. Oro and J. Han.1

The writings of Velikovsky involve in
intricate detail a new approach to the
recent history of the earth and solar sys-
tem. The scientific evidence necessary
to support or disprove this theory is de-
cidedly in favor of Velikovsky. When
open discussion is allowed such as in
Yale Scientific Magazine (Vol. XLI, no.
7, April 1967) the logic and support of
Velikovsky's theory becomes apparent.

I would like to suggest that this theory
be carefully examined and that docu-
mented discussion for and against this
theory be allowed in scientific literature.
We should no longer permit emotional
arguments to direct scientific thought.
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Science newspaper needed?
Your editorial "Physics Forty Years
from Now" (June, page 80), brings up
the question "Is a national decline from
achievement to consumerism inevita-
ble?" If it isn't, how can it be avoided?
One answer may be along the following
lines. Many scientists are goaded into
productivity by their own imagination
or curiosity: They can envision intel-
lectual goals for their efforts. Likewise,
many young people find challenges in
sports. It is a well-known law in human
nature that before responding to a chal-
lenge, the challenge has to loom large in
the imagination. If the nation is to feel
challenged, someone has to create and
dramatize the challenges and this is
probably the most important of all roles
in society. In the past 30 years the pub-

lic imagination has been excited by
atom bombs, nuclear power, man-on-
the-moon, and practically nothing else!
This means the nation now has a crisis
in lack of imagination. Who should
stir that imagination? The Politicians?
The Clergy? The States? The HEW
department? The Military? . . . Un-
less the public imagination is stirred and
challenged, then David Riesman's third
phase of decline into consumerism is
probably inevitable. One suggestion is
that the scientific community itself
should take up the prime responsibility
for stirring the public imagination.

It is reasonable to say that the public
lives in a world which is as much tech-
nological as it is political. Whereas the
political news is dramatized and issued
24 hours a day, the technological news is
rarely found or well dramatized, except
when it is involved in disasters. One
remedy to this situation could be a tech-
nological newspaper written and illus-
trated for the general public. Such a
newspaper could be created as a joint
venture by all the established scientific
associations, institutes and so on. (If
they don't do it, who will?) Previously,
our scientific societies have been con-
cerned with their own members. Today
they also have the duties of communica-
tion and of exciting the public imagina-
tion with the challenges and benefits
from science. A science newspaper is
one of the better ways of attempting to
do this. Perhaps readers can suggest
other ways.

John Kirkbride
Applied Research Laboratories

Goleta, California

More on job picture
In the December 1970 issue of physics
today we advertised: "TENURED PO-
SITION. Preference given to biophysi-
cists and astronomers." This was re-
peated in the January issue. As a com-
ment on the employment situation I
should like to give the number of replies.
Actually, we do not know exactly how
many replies we received, because some
letters did not mention our notice in
physics today. It soon became evident
that a form letter of reply would be
necessary and 500 copies were ordered.
Most of these were used and in addi-
tion some applications required special
replies. We believe that 500 is a reason-
able estimate of the number of applica-
tions considered.

If one hour were spent in evaluating
each application, that would mean 500
hours, or twelve 40-hour weeks. Even
though several men in our physics de-
partment were involved this turned out
to be a considerable undertaking. We
wish to apologize to any applicant who
did not receive proper consideration—

continued on page 66

CRYOGENIC
Temperature Controller

Model 5301
Accurate temperature control in Research
Dewars, Cryogenic Freezers, Tensile Cryo-
stats for physics, chemistry, metallurgy and
other scientific fields where the process,
temperature and/or control requirements
change frequently. System features control
stability better than .01 K from below
0.3° to 320° K with less than one micro-
watt power dissipation in the sensor. Three
mode control: Proportional, rate and reset
with internal parameter controls, allowing
to tune the controller to thermal charac-
teristics of the system. 100 watts output,
short circuit proof, DC for minimum inter-
ference to other low level instrumentation.
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The Model 5350 Programmer is an electro-
mechanical function generator, consisting
of a digitally controlled servo-system driv-
ing a 10 turn potentiometer at a wide range
of sweep rates. The Programmer finds
application in the process control field with
other instrumentation, whose output is
controlled by a resistance or resistance
ratio, such as powersupplies, magnetic gen-
erators, audio or RF oscillators as well as
temperature, deposition-rate, vacuum and
similar controllers.
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-131-
A LITTLE NUMBER
THAT WILL KEEP

YOUR INSTRUMENTS
AWAKE

AT NIGHT

The P.A.R. Model 131 series of mod-
ules can keep your instrumented
system going day or night. They
interface your instruments to a cal-
culator (such as the Wang 700), a
mini-computer or a time share com-
puter system. And not only will our
131 series modules acquire and re-
duce data automatically but they can
provide control of the instruments
generating the data. If the modules
listed below can't keep your instru-
ments awake at night, call us — we've
got lots more.
Model 275 — Interfaces Wang 700
series calculators to your instru-
ments. $1,875.
Model 276 — Enables your computer
or calculator to control your in-
strumented system by outputing both
Analog, Digital and Relay signals.
About $1500.
Models 263 and 261—Multiplex in-
puts from digital and analog instru-
ments into the 131 system. $895, $995.
Model 265 — An autoranging Preamp
which automatically adjusts analog
signals to improve A/D resolution.
$775.
For all the details, a demonstration
or applications assistance, contact
your P.A.R. representative, write us
at P.O. Box 565, Princeton, New Jer-
sey 08540, or call Bill Fleisher or
George Keats at (609) 452-2111.

letters
continued from page 15

obviously we cannot tell each applicant
why he was not chosen.

Actually two positions were filled, be-
cause in addition to my retirement,
which vacated one position, Henry
Vogel—who placed the advertisement—
was made Dean of our School, which
created another.

I cannot help but contrast this with
my struggles during the 1950's and 60's
to find even one applicant for a position
in the department. I came to Clemson
in 1931 during the Hoover depression
and now I am retiring in 1971 during
that of Nixon.

Lorenz D. Huff
Clemson University

Clemson, S. C.

Recent predictions that there will be
several hundred new jobs for physics
faculty each year for the next few years
are too optimistic. Their authors have
overlooked a crucial fact.

Physics teaching loads at PhD-grant-
ing institutions are often much lower
than teaching loads for other disciplines.
The low teaching loads came about be-
cause of Federal funding and a wide-
spread belief that scientific progress is
essential to the continued security of
our country. Now that Federal funds
have been cut and antiscience feelings
have grown in strength, it is likely that
physics teaching loads will go back up.
Higher teaching loads mean fewer fac-
ulty, hence faculty will be fired. Some
jobs will disappear. Has anyone tried to
estimate how many?

Teachers fired will have trouble find-
ing jobs at institutions at lower levels in
the pecking order of higher education,
because they might threaten the senior-
ity of established faculty, who will prefer
to hire fresh PhD's. When students
see their teachers fired and not finding
jobs, they will leave physics at an in-
creasing rate. When the enrollment
drops, there will be less need for physics
faculty, and there will be more firings.
This is an instability in overextended
physics departments that is bounded
below only by the introductory service
courses taught for other departments.
It is likely that at some institutions the
physics major will be abolished alto-
gether, for reasons of economy, and to
find an excuse to fire tenured faculty.

Robert G. Boyd
University of Colorado

Boulder

While the physics community is cor-
rectly concerned over the current em-
ployment problems of physicists in
terms of today's economy, it is useful to
realize that there must be substantial

economic expansion if there is not to be
massive unemployment during the next
20 years. The US reproduction rate
jumped from approximately 1.1 in the
early 1940's to 1.7 in the 1950's and
60's. This, of course, greatly increased
the proportion of young people in the
population. In the US population be-
tween 25 and 50 years of age, there are
approximately 2.4 million persons in
each annual age group, whereas there
are 4 million in each annual age group in
the population under 21 years of age.
This 1.6 million annual excess has
placed a heavy demand on our school
system and colleges during the past
decade, and we are just beginning to
see the effects on the labor market as
these individuals reach working age.
There is no longer a problem of finding
individuals born during the depression
or wartime period to teach this excess of
children; employment opportunities for
young elementary-school teachers are
not much better than those of new
PhD's in physics, chemistry, English,
history, sociology and so on.

The Bureau of Labor Statistics esti-
mates that on the basis of population
alone, the US labor force will grow by 1.5
million individuals per year through
the 1980's. This 1.5 million figure is
the net annual increase after one has
made allowances for death and retire-
ment of the older members of the popu-
lation. This number is a low estimate
if the demands of women's equality and
civil rights continue and large numbers
of these individuals, currently excluded
from effective competition in the labor
market, seek employment.

It seems unlikely that our democratic
and political institutions will survive if
the nation's economy is unable to find
the 30 to 40 million new jobs required
over the next two decades to provide
gainful employment for our youth. It
is not easy to forecast where these jobs
will be, but we can define certain areas
that are not likely to see significant ex-
pansion. There is sufficient food for
current population levels, and the edu-
cational facilities are adequate. The
present mood of the country does not
seem to favor sizable expansions in
either the defense or space industries,
and there is mounting resistance to
highways and urban-renewal projects.

While the national goals may change
significantly, it does seem reasonable to
expect that the world's most highly de-
veloped technical economy will continue
to develop along technical lines. If half
of the jobs in the US today are based on
the discoveries of physics since 1900,
it seems certain that physics will play a
vital part in any expansion of the econ-
omy capable of yielding 1.5 million new
jobs a year. It does not seem unreason-
able to assume that at least a tenth of
one per cent of this increase will require
training equivalent to a PhD in physics.
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From this viewpoint we should be ex-
panding the current PhD production of
physicists to cope with the increased
demands of a technical economy. It is
largely irrelevant that there are cur-
rently limited job opportunities in uni-
versities.

The US economy uses 50% of the
world's resources and cannot be signifi-
cantly expanded unless there is resource
recycling and a reduction of pollution.
The additional labor pool should enable
us to do this while increasing current
levels of production. Methods being de-
veloped for reclamation of solid waste
illustrate some of the possible new re-
cycling technology. Hydropulping
techniques have achieved recovery of
the usable paper fibers, while hydroge-
nation can convert 50% of the organic
material to a sulphur-free, paraffin-base
oil. Sorters have been developed to
separate and sort the nonferrous
metals, such as aluminum, brass, zinc,

copper, stainless steel, and so on. These
sorters have fairly complicated magnetic
fields and came from the Vanderbilt ex-
periments to measure the magnetic mo-
ment of the 2+ hyperon.

Historically, our basic technology has
been created by scientists, and then de-
veloped by engineers. While more
physicists may not be needed in the
universities or even in existing indus-
tries, they will surely be required if
30-40 million people in our society are
to have jobs.

Charles E. Roos
Vanderbilt University
Nashville, Tennessee

Much has been said about the plight of
young physicists with most of the dis-
cussions being cries for help rather than
offers of solutions. While I don't have
a solution to the unemployment prob-
lem for PhD holders, I have a suggestion

that could permit us to continue train-
ing physics undergraduates, without
harming their future employment op-
portunities.

The idea is simple. When a student
declares himself a physics major, coun-
sel him to plan on taking a masters'
degree in business administration either
as a terminal degree or as a prelude to a
PhD in a third field such as computer
science. In other words, prepare the
student to use his physics training as a
corner stone for his future, not as an edi-
fice for his future.

If this is done, the knowledge of physi-
cal laws and research methods will be
carried more than ever before into other
fields; and possibly even more impor-
tant, a pool will be maintained out of
which the most promising minds can be
netted for advanced physics training.

Howard L. Silverman
Cheyney State College

Cheyney, Penna. a

There is a 12" telescope
that costs less
than a 12" telescope.
And that of course can save you money.

How is it possible?

Well, the telescope tube is constructed
of fiberglass chosen for its thermal
stability and light weight. So it sits well
on a rugged mount that is smaller than
you might expect. An asymmetric
equatorial mount made from cast
aluminum and capable of full sk
coverage.

It's also easy to operate. Because all
the electrical controls are on a sim-
plified hand panel. And the eyepiece is
positioned for easy use, eliminating
the need for staging or ladders.

It's the 12" telescope you can really
get serious about.

We take telescopes as seriously as you do.

EALING
OPTICS DIVISION

The Ealing Corporation
Optics Division
2225Q Massachusetts Ave.
Cambridge, Mass. 02140
Tel.: (617)491-5870
Ealing Beck, England;
Ealing Scientific, Canada,
Europe & Australia
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