
letters
Will the other countries of the world take
a cue even now and do something about
the lot of their teachers and restore the
dignity of teaching as a profession? In
my considered opinion, it is the funda-
mental right of a person to opt for teach-
ing and/or research, and it is the bounden
duty of university administrators to
evolve guidelines to reward teachers and
researchers on their own merits, but not
one at the expense of the other.

S. V. PAPPU
Indian Institute of Science

11/23/77 Bangalore, India

The Tale of Schrodinger's Cat

Schrodinger called his cat and said,
"You can be both alive and dead,
For a linear combination of states
Postulates two simultaneous fates."

Poor shocked pussy could not say,
"I shall inform the SPCA.
Your pet theory seems to me
An ultraviolent catastrophy."

What then did his kitty do?
She looked at him and said 'V-"

M. KOCHER
Coruallis, Oregon

10 3 mistake

The first figure and caption of the article
"Critical-point Universality and Fluids,"
by Anneke Levelt Sengers, Robert
Hocken and Jan V. Sengers in the De-
cember issue, truly took away my breath.
That such a complicated seven-layered
thermostat is capable of only 20 mK
temperature control seems an unsur-
passed feat of un-design. Or may some-
body along the line have been unaware of
the difference between m (milli-), stand-
ing for 10~3, and n (micro-), standing for
10-6?

ANNEKE LEVELT SENGERS
National Bureau of Standards

1/19/78 Washington, D.C.

Einstein unemployable today

With the recent discoveries of J and
upsilon particles, many new quarks and
gluons have now been postulated but
none of them has yet been observed. The
situation has prompted Martin Perl to
call for a new Albert Einstein at the recent
APS meeting in San Francisco. A similar
call has also been made by the director of
Fermilab.

However, with our present emphasis on
research programs, it is quite possible that
Einstein could not survive today. He
would have great difficulty formulating a
research program involving relativity, the

photoelectric effect and Brownian motion
simultaneously. Indeed, it would be al-
most impossible for him to justify the
coherence of such a research program.
Paradoxically, his accomplishment was
less impressive when he did have a well-
planned and comprehensive research
program in unified field theory.

With high unemployment (9% in 1974,
13% in 1975) among new graduates, em-
ployes can afford to be very choosy. With
very scientific matchings of candidates
and jobs by computers, young physicists
often must work along the lines of their
thesis research. Under present condi-
tions, J. Willard Gibbs would be forced to
work on "the form of the teeth of wheels
in spur gearing" forever, and Ernest
Lawrence on the photoelectric effect of
metal vapors. If these events had oc-
curred, the losses to physics would be very
grave indeed. Under present conditions,
Einstein would not qualify for his pat-
ent-office job, and would be denied fi-
nancial security even at a very modest
level. According to Banesh Hoffmann,1

Haller (the director of the Swiss Patent
Office at Bern) called Einstein for an in-
terview, which quickly revealed Einstein's
lack of relevant technical qualifications;
but as the interview continued its gruell-
ing two-hour course, Haller began to re-
alize that there was something about this
yound man that transcended technicali-
ties.

We all recognize the importance of
scientific planning in research. There are
many outstanding successes of well-or-
ganized research programs, such as the
search for transuranium elements fol-
lowing the discovery of neptunium and
plutonium during the Manhattan Project
and the biological code research following
the experiments with cell-free systems.
(However, the search for biological codons
was finished after only three years,
1961-64). At the same time, there is also
the real danger of over-planning and
overly scientific research programs,
leading to the tendency of putting the
same problem on a slightly bigger com-
puter for a slightly more accurate an-
swer.

In some respects, perfection and obso-
leteness may be regarded as complemen-
tary variables in the Heisenberg uncer-
tainty principle. There are examples
where a perfect weapon is also an obsolete
weapon. The most powerful and most
heavily protected battleships, Yamato
and Musashi of the Imperial Japanese
Navy, never accomplished much. Simi-
larly, a perfect research program may also
be an obsolete program. According to
Lessing,2 it does not follow that big crea-
tive breakthroughs are made by the big
budgets and the big research staffs. For
example, xerography came out of the
home workshop of a patent lawyer, not
from the duplicating machine industry.
Let us remember that bureaucracy can
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New!
First commercially-available

cw HF/DF Chemical Laser

from

HELIOS INCORPORATED

Performance:
• 10W (8W) multi-line output

power with HF (DF) t
• 2W (0.3W) single-line
• complete system, reliable,

easy to operate
• uses easily-handled gases

(tTypical. For higher power
applications, ask about our
Model CLII.)

Applications:
• 2.7 (3.8) micron probe, single-

line, single-mode, high stability
• Medium power mid-IR source

for experiments with detectors,
optical materials/coatings, lidar,
P&T systems, IR spectroscopy,
laser photochemistry, optical
pumping, and solid state physics.

HELIOS offers a state-of-the-art laser
system, a complete range of access-
ories, fast delivery, field installation,
and individual service with every
system delivered.

For a complete brochure on the CLI
system, contact:

HELIOS INCORPORATED
1242 Bramwood Place
Longmont, CO 80501

303-772-3999

Helios (
^ T Inc.
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• Operation with KrF, ArF, XeF, HF, DF, F2, N2, etc.

• 200 mJ/KrF (Model TE-262)

• 100 mJ/KrF at 5 Hz (TE-261)

• Complete lasers, "breadboards" or conversion kits for
TEA-100/200

• Stable, reproducible operation

These new versatile lasers deliver very high peak power pulses at many
wavelengths from 193 nm to 4/um. The experimentalist need change only
optics and gas fill to change output wavelength from UV to visible to
mid-IR.

The design is virtually identical to that of the well-proven Lumonics
Series 100/200 TEA lasers, but incorporates a new electrode/driver
assembly.

Two sizes of system are offered, with 1 x 2x 50 and 1 x 2 x 100 cm
cavities.

Complete lasers (Models TE-261 and TE-262) include everything
needed for operation using premixed gases. Economical breadboard
models — K-261 and K-262 — allow the buyer to use existing HV
supplies, gas flow controls, etc. If you own a Lumonics Series TEA-100-2
or Series TEA-200-2 system, you can easily convert it for rare gas halide
operation with an R-261 or R-262 retrofit kit. A gas mixing system is
optionally available for use with any of these systems, along with a broad
selection of optics.

All systems incorporate unique ultra-low inductance drive circuits and
glass cavities. These features combine to produce reliable and reproduci-
ble operating conditions.

Write or call for detailed information

RESEARCH LIMI'

105 Schneider Road, Kanata (Ottawa), Ontario, Canada K2K1Y3

Telephone 613-592-1460 Telex 0534503

Booth #520
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stifle the US research community, and too
much management can be as bad as too
little management!.
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T. TSANG
Howard University

2/17/78 Washington, D. C.

No prejudice against women

I think Alice Macnow's comments (No-
vember, page 11) on William Fowler's
article to the effect that "Physicists are
always imagined as men" is a bit unfair to
him. Fowler was recalling his acquain-
tances at Caltech. That school didn't
begin admitting women as graduate stu-
dents until the late 1950's. It was even
later that things opened up for women
undergraduates. As he said, his was a
persona I view of things. I was a student
in Engineering Science when there were
only six women on campus. Fowler
would only have known one of us at that
time—Virginia Trimble—and she was in
Astronomy.

Let's put this women's lib thing in
perspective. The physics department at
Caltech has no observable prejudice
against women.

LOUISE GRAY YOUNG
Texas A&M University

1/6/78 College Station, Texas

World oxygen supply

With regard to Yale Jay Lubkin's letter in
January (page 87), I strongly disagree
with his unusual comment that "there are
vast acreages of useless jungle all over the
Third World." Where does Lubkin think
the world's oxygen comes from? Let him
keep his suicidal ideas on an individual
scale.

ART J. NELSON
Colorado School of Mines

1/31/78 Golden, Colorado

THE AUTHOR COMMENTS: If one were
to take the question raised by Nelson se-
riously, one would note:

The jungle acreage of Brazil is about 109

acres. At 100 tons of biomass per acre per
year, which is not difficult to obtain, the
total Brazilian jungle biomass is 1011

tons/year, which could produce 2 X 10u

barrels of alcohol per year. World pe-
troleum production is of the order of 1010

barrels per year, so that 5-10% of the
Brazilian jungle, by itself, could replace all
of the petroleum now used. This is a very
small portion of the Earth's annual bio-
mass production.
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