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The net effect of these two terms turns
out to be quite small.

These four equations, plus the retire-
ment rates projected above, can be
used to predict the number of new
PhD's and the total number of physi-
cists for the period 1960-1970 as a
function of the four free parameters «,
#, 7 and r. According to time-honored
phenomenological methods, we have
used a minimization routine to find the
values of these constants that produce

It the best agreement (in the least-
squares sense) with the experimental
data. The best values are a = 1.39, /9
= 690, 7 = 0.0252, and r = 0.0355. A
comparison of the experimental values

>• of N and 5n with the results obtained
| using these parameters is shown in fig-

ure 2. Considering the simplicity of
* the model, we feel the fit is quite good.

What does this model predict for our
future? The answer depends, of
course, on the budget. We have inves-

I tigated a number of possible growth
I rates; in this letter we shall show the
1 results of only two, zero growth and

3.55% (=r) growth, which (hopefully)
are reasonable bounds on the true fig-
ure.

The number of new PhD's produced
is determined primarily by the value of

I 0; when supply and demand are in bal-
ance, we can expect to award about
690 degrees per year. This figure rep-
resents roughly the number of jobs that
can be supported by the salaries freed

, through death and retirement. Our
model predicts that the PhD output
will fall to this figure by the late
1970's, as shown in figure 3, and not
increase much above it thereafter.

The implication of this result for
graduate education in physics is pro-
found: We must plan to exist on a

t graduate enrollment of about one-half
that of the peak years of the last dec-
ade. Such a cutback will necessitate
considerable rethinking of policies on
course offerings, teaching assistants,
and many other related matters.
Moreover, fewer students require
fewer faculty, depressing demand still
further.

A rapid decline in PhD production
will, of course, lead to considerable im-

' provement in the job market. The de-
gree of this improvement is shown in

r figure 3 by the number of job openings
predicted for each of the two growth
rates. With reasonable budget growth
(about 2% per year) those of today's se-
niors who go on to graduate school can
expect a seller's market by the time
their PhD's are awarded or soon there-
after.

If present trends continue as indicat-
ed by this analysis, then the job crisis
will correct itself. Everything possible
should, of course, be done to ease the
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Comparison of the predictions of our model
with the experimental values for the total
number N of physicists and the number
5n of new PhD's awarded per year. Be-
cause of the six-year time lag built into the
model, the data from 1955-1960 must be
used as initial conditions. Figure 3

difficulties it is now causing; but we
should also devote more effort to plan-
ning what happens afterward. Unless
some means of stimulating demand for
PhD physicists, other than a rising
budget, can be developed, we are fac-
ing a serious decline in graduate enroll-
ment in physics.
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Racial statistics decried
I just received the APS-AIP Question-
naire and want to voice my objections
to Question 32 of that questionnaire.

Question 32 reads: "Race or Ethnic
Groups: Please check the race or eth-
nic groups which apply to you." It
then proceeds to list nine categories of
"race or ethnic groups": White,
Black, Oriental, Other Asian, Ameri-
can Indian, Mexican-American,
Puerto-Rican, Other Spanish Speak-
ing, Other (specify).

As a matter of very deeply felt prin-
ciples, I respectfully refuse to answer
Question 32. By the same principles,
as a member of the American Physical
Society, I urge you take measures
toward permanently removing answers
to Question 32 from each questionnaire
returned.

The last time I had to answer ques-
tions regarding my race was in Nazi-
occupied Poland. On the basis of my
own and other people's experiences
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a complete high performance 4x8'

vibration isolated table system
Newport Research Corporation can now
deliver a complete 4'x8' table system, the
new K 48, anywhere in the continental USA
for only $1500. The K 48 is the first and
only quality high performance table
produced by automated mass production
techniques to give you the advantage of
both price and performance.

K 48 System Performance Features
The top of the K 48 table is a flat

(better than ±.004" overall) ultra rigid,
highly damped (>250 db/sec) 4' x 8' x 8 "
steel honeycomb panel with ferromagnetic

_,_ steel skins and a NRC
steel honeycomb core. It
has 4,185 1/4"-20 mounting
holes, positioned on a

precision one inch grid pattern, to provide
the ultimate in convenience for
mechanical mounting.

The K 48 table floats at bench height
on a pneumatic isolation system, with
automatic servo leveling control, consisting
of four convenient free standing air
mounts. The resonant frequency of the air
mounts is less than two hertz and the load
carrying capacity is well above normal
working requirements.

NRC Offers The Very Best.
Newport Research Corporation is
applying its automated production
techniques to its other table systems too.
Our Advanced Research Series tables,
the ultimate in performance, now have
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A unique production and engineering

capability makes Newport Research
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letters

stemming from that period, I shall not
willingly belong to any organization
that keeps files on the race of its mem-
bers, no matter how well-intentioned
such information-gathering activity
might be.

One can only lament the naivite of
Question 32. Is it needed to prove the
obvious: That the American physics
community is predominantly white?
And isn't it evident that, once the de-
bate on the racial-ethnic composition
of the scientific community gets under-
way, it may very well turn out that,
just as some races or ethnic groups are
under-represented, some others—not
necessarily named in the highly arbi-
trary list of Question 32—are over-rep-
resented. Is this where we are head-
ing?

The American Institute of Physics
can play a positive role in making first-
rate education in science available, at
all levels, to underprivileged groups of
the population. I honestly believe that
keeping racial files or engaging in ra-
cial statistics of its membership is not
a step in the right direction.

RYSZARD GAJEWSKI
Newton, Massachusetts

I want to express my strong disagree-
ment with the inclusion of Question 32
in the APS/AIP Questionnaire in regard
to race or ethnic group of a physicist.

In these days of racial problems, I
understand very well the reasons for
being interested in the statistics of racial
distribution within the physics com-
munity. However, I strongly oppose an
assignment of race to a single individu-
al. We know too many cases in the his-
tory of this country and other countries
where such attributes have been grossly
abused. Physics is a human activity,
and the same scientific conclusions are
reached by any human being regardless
of his race, political affiliation or creed.

It would have been very easy to es-
tablish this statistical survey without
attaching any race to an individual, by
separating the paper on which the racial
distinction is noted and have this in-
formation anonymously collected.
Personally I would also be somewhat op-
posed to such a poll because of my in-
dividual aversion to any such political
or racial distinctions. However, I see
the desirability of observing a possible
change in our ethnic distribution during
the next few years.

Unfortunately the questionnaire is
distributed and little can be done at
this moment to rectify the situation. I
would however strongly suggest, as other
people have done, that the AIP erase
that information on each questionnaire

after having made anonymous use of the
statistical information. This act should
be publicly announced.

VICTOR F. WEISSKOPF
Massachusetts Institute of Technology

Cambridge, Mass.

DIRECTOR OF AIP COMMENTS: I want to
thank Ryszard Gajewski and Victor
Weisskopf for their thoughtful letters
and for the opportunity to share our
concerns on these issues with the readers
of PHYSICS TODAY. I hope everyone will
be able, on the one hand, to understand
our rationale for including the question
on race and ethnic groups and, on the
other, to agree that we are taking ade-
quate safeguards to protect the confi-
dentiality of individual responses.

To be sure, information about peo-
ple, like physics itself, can be used for
ill or for good. We must make certain
that the information we collect con-
cerning individuals or groups of indi-
viduals is not used by us, nor made
available by us, for use by others for
any discriminatory or other improper
purposes.

A number of influences lie behind
the decision to include Question 32.
Our purpose at AIP is to advance the
knowledge of physics and its applica-
tions. This is accomplished through a
wide variety of programs designed to
provide services to the eight member
societies and to their individual mem-
bers by anticipating and responding to
their needs and requests. We believe
that the data being collected on mino-
rities will contribute to an under-
standing of the present situation of mi-
nority-group members who have en-
tered or will enter physics, and hence
to supporting efforts aimed at provid-
ing equal opportunity to all. We fur-
ther believe that in pursuing such ef-
forts to give equal access to physics—
as distinct from equal representation in
physics—we also contribute strongly to
the good of physics itself.

A second thrust has come from two
committees of The American Physical
Society, the Committee on Women in
Physics (see PHYSICS TODAY, August
1971, page 72) and the Committee on
Minorities in Physics (see PHYSICS
TODAY, August 1972, page 72). Both
have recognized a need to amass data
on the participation of minorities in
physics, and themselves initiated ef-
forts to identify members of such
groups. These latter efforts do of
course go beyond collection of statisti-
cal data.

The third thrust arises from the need
of institutions seeking to establish af-
firmative action programs. They have
great need for data on minorities in
order to be able to establish realistic
goals in setting up such plans.

continued on page 49
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letters
continued from page 15

As for the confidentiality of the in-
formation, we did consider putting the
race or ethnic group question on a sep-
arate sheet of paper. However, we
quickly realized that such action would
have meant that the data could not
then be related to other statistical
items, and hence that the raw numbers
would have only limited meaning.
Collecting all data anonymously
would have presented even greater
problems, for neither would we- have
been able to follow-up on non-respon-
dents, a major activity in any well ad-
ministered survey, nor would we have
been able to manage control of the
data or develop longitudinal files,
which are so central to any analysis of
change.

We therefore decided to seek out dif-
ferent precautionary measures to pro-
tect the individual respondent while at
the same time allowing us to utilize
the data fully, in a statistical manner,
so as to provide information to the
physics community on its composition
and dynamics.

As stated on the questionnaire, all
information below the double line on
the first page of the questionnaire, i.e.,
items 4-32 (which includes the race or
ethnic-group question), will be treated
only in a statistical manner. Such
data will be maintained on a statistical
tape completely separate from the
Name and Address file. Individuals
thus will not be identified by race, sex
or any other characteristic. The sta-
tistical tape does contain code num-
bers for data control and the develop-
ment of longitudinal statistics. AIP
will maintain full control of the tape
and of the coded material as we have
done in the past. Although full control
resides entirely with the Manpower Di-
vision and myself, it is our intent that
any use made of the coding would be
made only with the advice of the ap-
propriate committee.

Information above the double line,
items 1 through 3, including names,
addresses, telephone numbers and
specialities will be maintained on a
second separate tape for use in directo-
ries and in updating subscription ad-
dress files.

The original questionnaire docu-
ments are to be stored in locked cabi-
nets. Under no circumstances are out-
side groups or anyone inside the Insti-
tute not directly involved with the sur-
vey allowed access to these files. We
believe that by following these precau-
tions we can fully protect the confiden-
tiality of individuals and their re-
sponses to our survey, in the future as
we have in the past. For instance,
when we cooperated with the survey
done by Vera Kistiakowsky and the

An ingenious coupling of a Cassegrain op-
tical layout and unique slit mechanism (Pat.
Pend) has spawned the Spex Micromate, a
versatile monochromator. Its low pricetag
belies its extraordinary features. Compact,
with an in-line optical path, digital readout of
wavelength and remarkably free from optical
aberrations, the Micromate is ideal for many
biological, chemical, and physical exper-

•f / i O K iments, for student demonstrations, or as a
* component in commercial instruments.
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passes through a slot in the grating, then to one side
of a concave mirror, with a central stop. The light is
collimated by the mirror to the grating, where it is
diffracted, and reflected back to the mirror. After
the second reflection from the mirror, the light is
focused on the exit slit half of the slit-prism assembly.
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The Model 714 incorporates two eight dec-
ade 50 MHz preset sealers, an eight digit,
seven segment display, and 100 KHz time
base. The discriminator inputs provide for
both positive 0.2-10 volt adjustable and NIM
fast negative inputs. Both channels incorpo-
rate unit's digit and decade multiplier pre-
set switches. Each channel may be operated
as a 6, 7 or 8 decade sealer by means of pre-
scale selector switches. Serial printing ca-
pability is standard. Parallel printing capabil-
ity is available (714-01) as a no-cost option.
Price: $1,450.00.

Introducing the

The Model 716 incorporates two "basic" six
decade 20 MHz scaling channels, sharing a
common display. Each channel incorporates a
0.2-10 volt discriminator and both positive
and negative inputs. Serial printing capabil-
ity is provided. Price: $925.00.
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The Model 717 is a single preset six decade
20 MHz sealer with seven segment display. A
synchronized time base allows the unit to
function as a Sealer or Timer. 0.2-10 volt
discriminator entry functions on both posi-
tive and negative inputs. Serial printing ca-
pability is provided. Price: $650.00.

The Model 718 is a "basic" six decade 20
MHz sealer with seven segment display. 0.2-
10 volt discriminator entry functions on both
positive and negative inputs. Serial printing
capability is provided. Price: $575.00.

The Model 719 is a six decade 20 MHz count-
er with synchronized time base and preset
time control. Single or Repeat count modes
are provided as is 0.2-10 volt discriminator
entry on both positive and negative inputs.
The Model 719 is a non-printing instrument.
Price: $585.00.

FROM MECH-TRONICS NUCLEAR
Among the eight new products introduced at the January "73" Physics
Show are five data acquisition modules . . . "The Bright Ones" . . .
Single and Dual Sealers and Sealer/Timers and a Counter. These in-
struments feature the highly readable sperry seven segment display
first used in nuclear instrument modules by Mech-Tronics Nuclear in
the Model 714 Dual 50 MHz Sealer. N U C L E A R
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letters
Committee on Women when they were
collecting data for their Roster of
Women in Physics (see PHYSICS TODAY,
July 1972, page 61) we did not give the
Committee access to data about indi-
vidual women, nor their names and ad-
dresses; rather we sent the question-
naires ourselves with a covering letter
so that those women who wished to be
listed in the roster or to give data
could do so by returning the question-
naires themselves to the Committee.
Perhaps because of this kind of ex-
treme care, the AIP in its many years
of dealing with surveys has never had
any problems with reference to misuse
of information on the questionnaires.

Let me add that the APS-AIP Regis-
ter of Physicists and Associated Scien-
tists is under the direct supervision of
Beverly F. Porter, a trained sociologist
and Deputy Director of the Manpower
Division. Porter developed the ques-
tionnaire in association with R. W.
Sears, APS Manpower Consultant.
The questionnaire was pretested in
several universities, industrial and gov-
ernment laboratories and revised ap-
propriately to handle uncertainties and
other critical aspects. The race and
ethnic question was reviewed by War-
ren Henry, Chairman of the APS Com-
mittee on Minorities in Physics. The
question was also reviewed by AIP's
legal counsel. Porter and Sears have
the responsibility for maintaining
confidentiality of this information.

I realize that no matter how well in-
tentioned, well conceived and well exe-
cuted have been our actions, there is
always the possibility of mistakes or of
breach of the safeguards. Accordingly,
some may not be inclined to accept the
validity of our decision to include the
racial and ethnic question. I believe,
however, that AIP has acted responsi-
bly and in the best interest of its mem-
ber societies as well as of the larger na-
tional interests. I urge the members of
our various societies who agree, to
complete and return the questionnaire
after completing Question 32, and I
urge those who do not agree to return
it without completing the question.

H. WILLIAM KOCH
Director

American Institute of Physics

Help for the blind
Science for the Blind is a nonprofit or-
ganization that provides scientific ma-
terial on magnetic tape. We are in ur-
gent need of volunteer readers. All
that is necessary is a reel-to-reel tape
recorder, a good voice and a willing
spirit. To audition send your name
and address for audition tape to:

SCIENCE FOR THE BLIND
221 Rock Hill Road

Bala-Cynwyd, Pa . m>04 D
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That's what we offer, and that's what we deliver.
SHE SQUID4 instruments are being used routinely
in laboratories around the world—whenever
extreme sensitivity to electric and magnetic
phenomena is required. The self-shielded
symmetric SHE SQUID sensor has an unusually low
intrinsic noise and is readily adaptable to many
different applications. Our catalog describes
various instruments for magnetometry, suscepti-
bility studies, noise thermometry, voltage and
resistance measurements, etc.

And where else can you obtain a simple-to-operate dilution
refrigerator system guaranteed to produce a continuous
temperature below 12 mk... with transient temperatures to
5 mK... and refrigeration powers as high as 150 /iwatts at
100 mK. Perhaps your requirements are not so severe. Ask
about our inexpensive MINIFRIDGE. It replaces an He3

refrigerator and reaches 40 mK. We can build special sample
mounts and chambers for almost any application. Complete
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SQUID system or a self-calibrating NMR thermometer to an
automatic resistance bridge for cryogenic thermometry.
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superconducting magnet. Complete epoxy encapsulation
permits us to offer fields of 80 to 90 kG (over 100 kG at
reduced temperature) using only electromagnetically
stabilized filamentary conductors. High homogeneity, true
persistent mode and complex geometries—all are possible.
In addition, you get low initial cost and low operating cost
(less helium is required to cool the winding). What you don't
get are "training" effects, flux jumping or hysteresis.
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