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ty in each area—the AEC in the case of
the Reactor Safety Study and the Fed-
eral Energy Administration in the case
of the Energy Conservation Study.

The Reactor Safety Study is a classic
example of the ability of the NSF to
provide support for objective policy
analysis in a critical and controversial
area. We anticipate that the APS
study will provide uniquely useful input
in the continuing national debate over
the conditions necessary if the public is
to have assurance that nuclear energy
systems have received intensive and in-
dependent scrutiny.

The NSF Office of Energy R&D Poli-
cy, using the resources of the National
Science Foundation, is endeavoring
through these grants and through oth-
ers to develop such independent assess-
ments and analyses in all key areas of
energy R&D. Through this process we
believe the science advisory function
may become increasingly effective in af-
fecting public policy determination.

PAUL P. CRAIG
Acting Director

Office of Energy R&D Policy
National Science Foundation

Washington, DC.

Crackpots unite?
As evidenced by Samuel Goudsmit's
and Jack Sarfatt's remarks (September,
page 9 and page 13) there is a serious
problem in physics regarding creative,
speculative research. The "establish-
ment" institutions and fashions do un-
doubtedly discourage it. This has al-
ways been the case (Galileo, Einstein,
and so on), and will always be the case!

The answer does not lie, therefore, in
kicking the system, or calling conven-
tions to discuss the problem. What we
need is a publication outlet for specula-
tive ideas, so they don't die unrecorded,
and honest appraisal by the creative in-
dividual of his willingness to pay the
price of creativity. The first require-
ment is currently being served very well
by the Foundations of Physics and the
International Journal of Theoretical
Physics. Don't even try Physical Re-
view or Physical Review Letters! You
only invite ego destruction. By concen-
trating the speculative papers, we also
make it easier for those interested to
keep up with the spectrum of current
mental wanderings.

The establishment promises glory
and honor (hero worship) to anyone
who actually succeeds in finding an
important new insight, though it spits
on you while you are trying! Maybe
this is as it should be. If you dare to
break out of the mold and commit your-
self to unorthodox, unsafe, likely totally
unproductive investigations, then you

must be prepared to make a living away
from the establishment inner circle of
theoretical physics. You just can't
have both unless you get your PhD at
age 16 or 18 (recognized smarts, not cre-
ativity). This is why creative contribu-
tions are rare in science and other fields
as well. You must give up a lot and
know that most likely you will not come
up with anything of lasting value to
basic knowledge.

Perhaps Sarfatt's physics Ecclaesia
(spiritual community) would give such
"deviates" a shoulder to cry on, but I
doubt that it would increase their suc-
cess. They would do better to face the
brutal realities of their options and plan
accordingly.

JAMES D. EDMONDS JR
San Diego State University

San Diego, California

Teaching the deaf
In the October 1973 issue (page 23)
there is an interesting article by Arnold
Strassenburg, "Preparing Students for
Physics Related Jobs." The article ef-
fectively makes the point that courses
in interdisciplinary areas and more ap-
plied research should be included in the
academic programs of students of phys-
ics.

Prominent in the article was mention
of an interdisciplinary program pursued
by a student in physics, with an illustra-
tion of his work applied to the teaching
of deaf children. In the article it is
mentioned that at the university where
the work was done the interdisciplinary
master's degree program has students
participate in biology, chemistry, engi-
neering, physiology, and physics.

No mention is made of work being
done either in psychology or in the area
of communication disorders (to include
education of the deaf). It is apparent
that if students in physics are to at-
tempt to apply their work to areas of
education, psychology, communication
disorders and similar fields, a truly in-
terdisciplinary program should include
blocks of work in these related areas.

Table 2 of the article indicates that
there is enrollment by physics students
in areas of education, although to a
minor extent in various academic insti-
tutions. It is also noticeable in figure 2
of the article that a background in psy-
chology appears to be an area desirable
among prospective students by about
half of the physics departments.

At my home university, and I believe
at others also, there are opportunities
for students in physics to pursue studies
in other fields. Especially pertinent is
work in the behavioral sciences when
the physics student wishes to apply his
knowledge of physics to educational,
communication, or behavioral prob-
lems.

The intent of this letter is to call to

LOCK-IN
AMPLIFIERS?

"Sure they've been used by thou-
sands of scientists and engineers
to solve a wide variety of applica-
tions problems, but what could I do
with a lock-in amplifier?"

Well, you could measure weak
photoluminescence decay. You
could measure birefringence in ma-
terials. You could constructa self-
balancing ac bridge. You could do
IR quantum counting. You could
build a temperature controller. You
could stabilize your laser. You could
conduct non-destructive testing.
You could study ac losses and flux
motions in superconducting ma-
terials. You could . . . .

The truth is that the applications for
lock-in amplifiers are virtually un-
limited. If you'd like to learn more
about how lock-in amplifiers can
solve your instrumentation problem,
send for our latest lock-in amplifier
applications catalog. It contains de-
tailed discussions of what lock-ins
are, what they do, how they doit,
which types are best for what and,
of course, typical applications.

Write Princeton Applied Research
Corporation, Scientific Instrument
Division, P.O. Box 2565, Princeton,
New Jersey 08540, or telephone
(609)452-2111. In Europe, contact
Princeton Applied Research GmbH,
D8034 Unterpfaffenhofen, Wald-
strasse 2, West Germany.
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A unique
Gamma Reference
Source Set
The gamma reference source set offers:
1. 9 sources covering 60keV to 1.8MeV.
2. consistently accurate, reliable calibration of

source activity.
3. rectangular plastic sources, color-coded, to

suit most applications and to provide easy
identification and handling.

4. sources sealed by ultrasonic welding for
maximum safety.

5. point source geometry with visible active
center.

6. complete with forceps, positron absorbers,
adaptor for 25 mm dia counting trays. '

7. calibration certificate and data sheet supplied
with each source.

8. separate replacement sources on request.
9. available in shielded or unshielded versions.
Gamma reference source set
compact, convenient, consistent

Amersham/Searle
AMERSHAM/SEARLE CORPORATION

2636 S Clearbrook Drive/Arlington Heights. Illinois 60005
Telephone- 1312) 593-6300-Telex: 28-2452
In Canada: 400 Iroquois Shore Road/Oakville, Ontario
Telephone: (416) 364-2183-Telex: 069-82216 S747012
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Portability plus performance
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New VacTorr® 20
direct-drive vacuum pump
Readily portable, just 41/2" x 7" x 10" and
weighs only 17 pounds. Performance—20
liters/minute free air capacity—5 microns Hg
(5 x 10-3 Torr) ultimate vacuum. Simplified,
patented two-stage mechanical design uses
miniaturized components—less than half the
weight and only one quarter the size of belt-
driven pumps of comparable capacity. Quiet!
Sound level, 75 decibels ("A" Scale) 3" from
pump. Safe! No external moving parts. Fully
equipped including gas ballast, carrying han-
dle and thermal-protected motor.

Get all the facts from your GCA/Precision
Scientific dealer or write to GCA/Precision
Scientific, 3737 W. Cortland St., Chicago, IL
60647. Sales offices in principal cities.
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A powerful new
physics tool

beats inflation
; The superconducting magne-

tometer measures weak mag-
netic fields, impossible to

measure before. Now it does it
for less money. Advances in tech-

nology and increasing order volume
allow a reduction in the price of our mag-

' netometer system to less than $2,400.
Now more researchers can gain orders of

magnitude improvement in magnetic measurement
with sensitivity of 10 9 to 10 n gauss, wide dynamic
range, and low noise.

You can measure weak magnetic fields, volt-
age, inductance, current, or magnetic susceptibility.
Magnetically measure solid state physics materials,
ore or oil bodies, and rock samples. Communicate
magnetically through water or rock.

Learn how this easy-to-use tool can bring new
reliability to your magnetic data. Write for "Supercon-
ducting Fact-Pack!1

SCT
1400 Stierlin Rd.
Mountain View, CA 94043
(415) 964-4104

Superconducting magnetometers,
and gradiometers • Helium dewars •
• Cryogenic equipment

susceptometers,
• Magnetic shields

SUPERCONDUCTING TECHNOLOGY INC
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letters
the attention of advisors of students of
physics that there is an area of technical
competence, of academic endeavor and
of related research that should be
drawn upon to a much greater extent
than at present for students of physics.
This is especially so if they wish to be
engaged in interdisciplinary academic
training, and especially if they wish to
make effective application of their fun-
damental knowledge in fields of physics
to the solution of human problems, such
as problems in the behavioral and com-
munication sciences. It would be un-
fortunate for students of physics to
delve into these other areas without
drawing upon the existing knowledge.
expertise, research and facilities in the
area of communication disorders usual-
ly housed in university programs in
speech pathology, audiology and deaf
education.

BRUCE M. SIEGENTHALER
The Pennsylvania State University

University Park, Pennsylvania

Impractical engineers

I think P. Tannenbaum brought home
the point very nicely about the latent
ability of physicists to function as effec-
tive problem solvers (March, page 13).
I wish to elaborate on his statement:
"Armed with this solid foundation and
an ability to read and think all physi-
cists can become problem solvers, . . ."

In my opinion there are in this world
as many impractical engineers as there
are useless (from the point of view of so-
cietal needs) physicists. This is espe-
cially true in developing countries be-
cause of inadequate facilities for train-
ing engineers and scientists. In my
opinion, in this day and age of energy
crisis, environmental pollution, over-
population and so on, developing
countries like India (or for that matter
even developed countries) can ill-afford
scientists and engineers who are dream-
ers and non-problem solvers. In the
lights of these observations I think that
the word "physicists" in Tannenbaum's
above-mentioned statement should be
replaced by the words "scientists and
engineers."

S. V. PAPPU
Indian Institute of Science

Bangalore. India

Correction
October, cover note, page 5: The first
sentence should read: An ultrasonic
pressure wave probes a perforated steel
plate to form a visible image on a sonos-
ensitive plate. G

no-nonsense
Gate Generator
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How often have your exper iments been hampered by
gate generator deadt ime . . . or by a gate generator
unable to drive a bin gate . . . or by a gate generator
incompat ib le with signal level requi rements?

The new Model 222 Dual Delay Gate Generator
eliminates the problems you've had with other gate
generators and takes the nonsense out of system
timing.
Deadtimeless operation permits immediate retrigger-
ing at any range setting after output returns to its
quiescent level.
Precise gate width resettability is made possible by
a front-panel voltage monitor point.
Flexible Start/Stop inputs respond to either NIM or
TTL signals.
Separate "OR" input an external signal to
extend the preset gate and delay interval.
Output range of < 100 ns to > 11 seconds satisfies
virtually any experimental requirement.
Compact packaging requires only a fraction of pre-
viously needed bin space, further reducing per chan-
nel costs.
A bin gate driver in each channel can drive the bin
gates in its own and several external bins.

Shorter setup time, fewer cabling problems, lower
cost, higher event efficiency, and subsequently high-
er statistics are all a direct result of the previously
unavailable features that have been incorporated
into the Model 222. For further information on the
gate generator that does it all. call or write the LRS
Particle Physics Division or your local LRS Sales
Office.

LRS
mARCH SYSTEMS CORP.; 126 N. Rte. 303; West Nyack.

U.S.A.); (914) 358 7900; TWX: 710-575-2629. LeCROY RESEARCH SYS^
TEMS SA; 81 Avenue Louis-Casai; 1216 Cointrin Geneva Switzerland'
(022) 34 39 23 • LeCROY RESEARCH SYSTEMS LTD.; 74 High Street'
Wheatley. Oxfordshire 0X9 1XP, U.K.; (08677) 3540 • CANBERRA ELEK-
TRONIK GMBH; 6000 Frankfurt/Main 70; Geleitstrasse 10. West Germany
(0611) 624074 • ARTEC ENGINEERING LTD.; 312 Dolomite Drive; Downs-
view, Ontario, Canada; (416) 661-9722
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