
Stanford's stand on Themis

In the interview with Chalmers W.
Sherwin, which appeared in the Sep-
tember issue of PHYSICS TODAY, there
are some serious misstatements. Pos-
sibly they are misquotations, but they
should be corrected.

In particular, in a discussion of the
Themis program, there is mention of
"beautiful general-relativity-gyroscope-
precession experiments conducted at
Stanford." Themis does not support
this work. This important experiment
was first proposed by Leonard I. Schiff
in 1960 in the course of his theoretical-
physics research supported by the Air
Force Office of Scientific Research.
The experiment was then undertaken
by William M. Fairbank, with support
initially from AFOSR, and then from
NASA and from the Air Force, Wright
Field. This support is provided jointly
with programs in the aeronautics and
astronautics department. Thus pure
physics and engineering are financed
together, and in this respect only there
is a resemblance to Themis.

However the Themis program is
specifically designed so that universi-
ties like Stanford, which have already
demonstrated excellence in research,
are not eligible. It was originally in-
tended that Themis would not inter-
fere with project research chosen for
its scientific or engineering importance.
In fact, Themis is being expanded at a
time when the overall research bud-
gets are stationary or being reduced.
Implementation of Themis in this way
is bringing about a drastic reduction
of university research programs and an
almost complete stop to new directions
in fundamental research.

Meanwhile, fortunately, some fun-
damental research projects such as the
superconducting orbiting gyroscope
are continuing. To accomplish the ex-
periment on general relativity Stanford
physicists must make, and are making,
really major advances in technology.
A precision of 0.01 sec of arc per year
is expected. This sort of precision

[certainly would be useful in long space
^ purneys or in satellites placed for long
periods on station. Incidental tech-
nological achievements permit main-
taining other cryogenic devices for
long periods in space. Methods for
producing and measuring extremely
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small magnetic fields are also greatly
advanced. In turn, the possibility of
zero-field regions prompted Stanford
physicists to begin research on free-
precession helium 3 gyros that may
give a precise gyro usable on earth.

Who else needs such precision and
is willing to go to so much trouble for
it? Probably nobody else now. But
what becomes possible will eventually
be practical, and from a basic-research
program will arise a whole new realm
of technology. Themis will do well
if it can match it.

ARTHUR L. SCHAWLOW
Stanford University

Free or mission research?
The interview with Chalmers Sherwin
contains statements that greatly dis-
turb me. I realize that statements in
such an interview cannot be elabor-
ated, and that if they were so qualified
with detailed explanations and ex-
amples they might convey an impress
sion opposite to that which one first
experiences. My comments on this in-
terview pertain to my first impression
and hence are subject to change
through better understanding.

The following statements particu-
larly disturbed me: (1) ". . . the real
strategy for research should be one of
coupling long-range scientific work to
short-range practical results . . ." (2)
"Hindsight showed a broad lack of
coupling between basic and applied
research during the previous 20 years,
which the country will no longer per-
mit." (3) "If you want research
funds, couple your request to an un-
derstandable need and justify the rele-
vant long-range work by short-range
practical results." (4) "In the future
we must do only those experiments
that are crucial to theoretical issues.
Some scientists seem to want to do re-
search only if it is useless."

If the above criteria had been ap-
plied by each investigator to determine
whether he should start or continue
his own research project, our greatest
advances in understanding and mas-
tering nature would still be in the
hands of fate. How could a man like
Paul Herget, who in the mid-thirties
had a passion for calculating the orbits
of asteroids and minor planets, justify
his work on any of the above grounds?

BY PRINCETON GAMMA-TECH.

Bean Deans
SOMETHING TO CHEW ON.

The ambiguous
parameter

Efficiency. For your experiment,
what does it mean?

Compare two Ge(Li) detectors at
1.33 MeV. Some 2.5 cm3 detectors
have an efficiency of about 0.7%,
based on parallel flux. Some 20 cm3

detectors have 2.8% efficiency, again
based on parallel flux. But if your
experiment has a short source-to-
detector distance, the direction of
the flux is anything but parallel.

Now take a cold look at your pro-
jected counting rate. The counting
rate you will obtain is a function of
the solid angle. When the source is
close by, a large active area detector
will give a higher counting rate than
a long skinny detector of the same
volume.

It comes down to this. Efficiency for
a given area detector depends upon
the depth in the direction of the in-
coming gamma-ray flux. The count-
ing rate depends not only upon this
depth, but also upon the active area
which is in the path of the gamma-
ray flux.

Princeton Gamma-Tech now guar-
antees an unambiguous set of effi-
ciency standards. For each Ge(Li)
detector, we supply the full energy
peak counting rate for Co60 (1.33
MeV) at a given source-to-detector
distance. We'll also advise you on
the optimum detector configuration
— considering both efficiency and
counting rate—for your experiment.

For details on this and other topics,
please write or call. And send for a
copy of our GUIDE TO THE USE OF
Ge(Li) DETECTORS.

PRINCETON GAMMA-TECH

Box 641, Princeton, New Jersey, U.S.A.
(609J 924-7310. Cable PRINGAMTEC.
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Ever try to borrow a cup of protons?
There are some things a physics department
should never run out of. Protons. Deuterons. Neu-
trons. Alpha particles. Electrons. Photons. ^^^^S

Accelerators once produced these particles only
for big universities, big research facilities. No
more. A modern Van de Graaff system now sells
for less than $25,000, and if your department
doesn't have one, we'd bet you didn't know that.

As a teaching machine, the Van de Graaff acceler-
ator— and we mean even the smallest one —
duplicates the classic experiments that form the
basis of modern physics . . . gives graduate stu-
dents the opportunity to do physics.

But such an accelerator is more than a teaching
machine. The smallest Van de Graaff produces
particles up to 400 KeV, and is a superb source of
neutrons, charged particles, and photons at sev-
eral controlled-by-you energies. Many a thesis is
based on original research performed with one.

We don't mean to discourage larger machines.
Our biggest tandem accelerators produce 32 MeV
protons. But if you're thinking of your first acceler-
ator, think small. And fill your own cup.

accelerators is desc
•urlington, Massac*
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Had he not simply been in love with
the idea and allowed to pursue it, then
our government would not have had
an expert in the Sputnik crisis.

Does this approach deny the value
of mission-oriented research? Of
course not. Albert B. Sabin and his
polio vaccine are a case in point.
What is very dangerous is the word
"only" in statement 4 above. The
choice of the word "crucial" is also
unfortunate: Pierre Duhem1 proves
a "crucial experiment" is impossible.

Universities throughout the world
have the duty of supporting creative
people in the job of pure thinking.
The chairman of each department has
the responsibility of finding creative
people and giving them free reign and
encouragement. Academic vice pres-
idents and deans as well as govern-
ment administrators are too far re-
moved from the academic world to be
entrusted with this duty. Our citi-
zens, through the government, have
an obligation to support universities
at the financial level; the government
should simply act as a fund-gathering
and disbursing agency. This agency
must trust the judgement of university
presidents, and they in turn must trust
the judgement of their department
heads, who in turn must trust the ulti-
mate pursuer of truth—the individual
researcher. The former are servants
of the latter. The government may
set up its own mission-oriented re-
search projects wherever it pleases as
long as this does not interfere with
the collection, transmission and aug-
mentation of truth by universities.

Sometimes we have to look to non-
scientists for the most impartial analy-
sis of the role of science and govern-
ment. I ask the reader to compare the
following quotation from a noted
statesman, philosopher and former
president of the UN General Assembly
with Sherwin's statements. The differ-
ence in philosophies may be a matter

tof national survival!
Never before did the survival of
whole civilizations depend upon sci-
ence, theory, thought, trust in rea-
son, the inventiveness of the human
mind, the effective organization of
whole armies of researchers and
technicians, as it does today. The
cultures and civilizations that seek
science and knowledge for their own
sake are alone likely to survive; and
those who only seek to use nature
without loving her, namely, without

cultivating theory for its own sake,
have simply no chance, whether in
war or in peace. If you want to
find out how much a nation or a
culture has a chance of surviving,
ascertain how much effort it is ded-
icating to pure theoretical research.
This is the most authentic index of
survival. And by "survival" is not
meant the sheer continuance of bare
existence, but an existence human,
vigorous, independent, creative, uni-
versally recognized and respected,
one that has something original to
give to the rest of the world.
. . . If you want to be independent,
then please pay the price of being
Hellenized, scientificized and theo-
rized. And when this price is speci-
fied, many a culture will balk at pay-
ing it, for it includes the virtual
abandonment of most of its cher-
ished ideas and dreams.2

Sherwin's interview concludes with
the remark that we are so rich that
". . .we will be able to afford a whole
lot of elegant, complicated and excit-
ing intellectual activities that we never
had thought we could afford before.
And I think science will share in this
realization." I only hope that he is
using "science" in the same sense as
the quotation above.
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JOHN B. HART

Florida State University

SHERWIN REPLIES: Arthur Schawlow

is correct in stating that the relativity
gyro experiment is not funded under
the Themis program, as is implied in
the interview. The phrase "conducted
at Stanford University under the pro-
gram" should read, "conducted at Stan-
ford University under program-type
support." The purpose of both this
example and the following one from
Lincoln Laboratory is to illustrate that
with good local management and en-
lightened federal administration both
important basic science and good ap-
plied science and engineering can be
carried on together within a mission-
oriented or mission-related program.

Schawlow also expresses his con-
cern that the creation of the Themis
program had the effect of reducing
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MECHANICAL SHOCK. Victoreen electrometers
retain an unperturbed operating point while
ordinary electrometers are affected by minute
shock and vibration.

START-UP. Victoreen electrometers
stabilize immediately, while tube or
solid-state DC electrometers require
protracted "run-in"

VICTOREEN VIBRATING REED ELECTROMETER

VICTOREEN
Vibrating Reed Electrometers
for "drift-free" measurement

of minute currents

Model 475 Fentometer
Current sensitivity: 3x101 5 amps fullscale

Stability: 100 uv/day, non-cumulative, no "run-in" time
Standard Features: Five selectable Hi-Meg resistors

• Remotable preamp • Fail-safe battery or AC operation
• Portable and rack mount models

Price: $1595.00

Model 474 Picometer
Current sensitivity: 3x10 14 amps f
Stability: Less than 10% fullscale drift in 24 hours,
non-cumulative, on most sensitive range, no "run-in" time
Standard Features: Built-in current multiplier switch wit
4 Hi-Meg resistors; plus manv features of Model 475
Price: $650.00

Victoreen vibrating reed electrometers are the accepted, "drift-free" way to measure minute currer
and voltage from high-impedance sources. The stability curves illustrated show the superior
performance of Victoreen electrometers (black curve) over competitive DC models (red curve).

VICTOREEN INSTRUMENT DIVISION
10101 WOODLAND AVENUE . CLEVELAND, OHIO 44104
IN EUROPE: GROVE HOUSi, LONDON RO.. ISLEWORTH, MIDDLESEX. ENGLAND



LETTERS

existing university-research support.
This may be true, but to what degree
one cannot say unless one knew what
the level of support would have been
this year (that is, at the time of final
congressional approval) without the
existence of Themis. The program
was, of course, planned as an "add-
on." Its objective was to start build-
ing new centers of excellence while
still maintaining the existing ones,
and, under a happier international sit-
uation, it should have worked.

I agree with John Hart that there is
a need for both free research and mis-
sion-oriented research. We disagree
on the optimum strategy to obtain a
suitable level of support for the free
or undirected research. I suggest that
as a practical matter as much long-
range research as possible be justified
by its relevance to mission research,
and be funded and managed integrally
with it. Hart states that the govern-
ment has an obligation to provide the
universities with funds to carry on a
suitable level of free research without
government direction or without re-
gard for the government's mission ob-
jectives. I think it unrealistic to as-
sume that the citizens, through the
government, will provide under these
conditions the level of support that the
research scientists need. Thus I
recommend that Hart's strategy be
used primarily for areas of research-
such as high-energy physics, for ex-
ample-where relevance to current
government missions is least apparent.

Malik's assertion that the amount of
effort devoted by a culture to research
is the most authentic index to survival,
whether in war or peace, strikes me as
being a half truth. On the 50-year
time scale, an inadequate amount of
pure research may well endanger the
survival of a culture. On the 5-year
time scale, however, an inadequate
amount of applied research and de-
velopment may lead to disaster. In
short, the issue is one of determining
the optimum balance between two
essential, related functions that oper-
ate on two different time scales. The
problem facing the scientists is to
analyze quantitatively the two func-
tions seek a rational method of de-
termining relative effort between them,
and develop means of improving the
efficiency of the overall process.

CHALMERS W. SHERWIN

Executive Office of the President
Office of Science and Technology •
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Cut through the blur of all types of
motion with the millionth-of-a-second
flash from a Strobotac® electronic
stroboscope. Measure speed to
1,000,000 rpm with 1 % accuracy . . .
analyze all aspects of motion . . . simu-
late slow motion . . . take high-speed
photographs with a conventional
camera. Prices for General Radio
stroboscopes start at $180. Write for
complete information.

GENERAL RADIO
W. Concord, Massachusetts 01781
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