
lifl letters
powerful Senate Appropriations Com-
mittee, Allen Ellender of Louisiana,
had suggested that science would com-
pete more favorably for public support
if it contributed more effectively to in-
ternational cooperation with the Soviet
Union. Likewise, Senator Fong, a
friend of science and another member of
the Appropriations Committee, is un-
derstandably interested in future de-

Infjvelopment of scientific exchange with
" j China. Basic sciences, like astronomy

and high-energy physics, are particular-
ly relevant to international exchange,
since these fields at least do not have to
worry about classified material.

let

S.F. TUAN
University of Hawaii

Honolulu

THE EDITOR COMMENTS: For a different
i!,; view of the budget see our news story on
AC Page 69.
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Minority groups
I am working on a project to publish a
directory listing the scientists and the
technically trained professionals rep-
resentative of the Spanish surnamed
and the American Indian communi-
ties. This project is a personal attempt
to assist in the development of op-
portunities for scientific and technical
training for members of these minority
groups. Often programs designed to of-
fer such training have been ineffective,
or have not been implemented because
the professionals needed to relate to
such programs were not identified and
could not be consulted. The problem
has arisen in both government and in-
dustrial efforts. Hopefully the directory
planned will help remove this obstacle.

I have solicited information from
approximately 800 individuals, who
were identified by analysis of member-
ship listings of societies or asso'ciations
of which I am a member. However, to
make this effort more complete, I ask
that anyone not yet contacted, who feels
he should be included in the directory,
should write me.

J. V. MXRTTNEZ
464 Furnace Road

Ontario, New York 14519

^Superconductors
'The article by Bernd Matthias on "The
search for high-temperature supercon-
ductors" (August 1971, page 23) unfor-
tunately gives a rather parochial view of
the field. The latter part of the article,
which attempts to deal with the more
challenging questions of higher-temper-
ature superconductivity, is particularly

disappointing. This results from a
number of imprecise statements, omis-
sions and trivial errors, some of which we
wish to point out here.

First, following a reference to my work
on the possibility of superconductivity
occurring in organic structures, he states
that instead of becoming superconduc-
tors, "the compounds" become ferro-
electric semiconductors and backs this
up by quoting the work of L. I. Buravov
et al.1 While the compounds studied
by Buravov bear a superficial resem-
blance to those required by our theory,
this is not sufficient. A careful study of
the theory would show that there are
precise criteria that must be satisfied
before one could hope to test the basic
concept. The problem of synthesizing
the compounds that we believe are need-
ed is comparable in degree of difficulty
to the total synthesis of a complex natu-
ral product. This study is opening up
new areas of organic and metal-organo
chemistry, and while progress has been
good, it would be naive to expect a solu-
tion to so difficult a problem in only a
few man-years. In addition, many the-
oretical questions remain to be an-
swered, and some of these answers de-
pend upon material parameters that are
not yet available. In view of these prob-
lems, some of which are analogous to the
prediction of the classic crystal phases,
it is curious that Matthias should so
uncritically consider the example above
as a proof of the stability of the ferro-
electric phase relative to the supercon-
ducting phase.

Secondly, through a serious omission
Matthias gives a misleading impression
of W. L. McMillan's2 beautiful work on
the theoretical reasons for an upper
limit on Tc. After criticizing earlier
those who are unwilling to deal with in-
stabilities in superconductivity, Mat-
thias quotes McMillan's figure of 40K
for the predicted maximum Tc for VaSi-
like compounds. Unfortunately, how-
ever, he failed to note that McMillan
very clearly states that this figure is
based on the assumption that in this
structure the phonon frequency can be
decreased indefinitely. In fact, McMil-
lan goes on to say: "Of course, this is
not the case. We are likely to drive
some phonon mode unstable, so the
metal prefers a different crystal lat-
tice . . . This would set an upper limit
on the coupling constant that one could
obtain experimentally and provide a
stronger upper bound on Tc." These
instabilities are, of course, well known
and have been extensively studied by all
serious contributors to this field.

Thirdly, Matthias appears to believe
that the exciton theory of a possible
high-temperature superconductor has
been disproved theoretically by the work
of J. P. Hurault.3 This conclusion is
the result of a rather trivial error in Hur-
ault 's paper, which has been pointed out
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AO makes a long story short.
Read the next 200 words to learn how we've
packed an array of laser components into com-
pact, high radiance systems. We're calling them
"The Systems of the Seventies"—and here's what
that means to you.

First: you can get maximum Q-switched radi-
ance, second harmonic (green) energy, or fourth
harmonic (UV) energy—or combinations of these
outputs—packed into a highly reliable system.

Second: each system is easy to operate, simple
to maintain. Eliminates complex alignment proce-
dures. Doesn't take up expensive space.

Third: this solves the problem of obsolescence.
Because each system combines a number of modu-
lar laser components, all mounted on a single
granite plate. This modular concept gives you

maximum design flexibility to meet future per-
formance requirements. You can add standard ac-
cessories or future components—easily advance
with the state-of-the-art.

So, you'll use your system again and again
throughout the Seventies. And always save on
parts, maintenance, space. Each system comes
complete with lightproof, dust-tight cover, which
eliminates flashlamp light and stray reflections. It
also provides shielding against trigger noise and
protection from high voltages.

For complete information on the "System of the
Seventies" write to American Optical Corporation,
Laser Products, Southbridge, Massachusetts 01550.
Or call 617-765-9711, Ext. 445.

AMERICAN OPTICAL
9 CORPORATION

Laser Products-Southbridge, Mass. 01550
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letters
previously by V. L. Ginzburg.4

One point that Matthias does not
make but that should be made, is this.
In view of the heroic efforts which have
gone into raising the transition tempera-
ture of conventional superconductors to
date, recognizing the rather modest re-
turn from this (less than 13%) increase
in 17 years) and the dismal prospects in

| continuing this approach, it would be
far more worthwhile from the technolog-
ical point of view to devote proportion-
ally less effort to this dying approach
and a much bigger effort to the goal of
improving the efficiency of cryogenic
refrigerators. The return is likely to be
much greater from this tack, for the ab-
solute value of Tc is less important tech-
nologically than its value relative to
what can be achieved economically.
The distinctive feature of the newer ap-
proaches, based on the development of
materials using an excitonic interaction
with a much higher theoretical limit on
Tc is that, if they are successful, their
use would bring about a change of tech-
nology that could not be matched by
any improvement in refrigeration. In
this sense such work is on a different
plane.

Finally, the "Proceedings of the Inter-
national Conference on Organic Super-
conductors" cited in Matthias's article
as being "in press" were published by
the Journal of Polymer Science5 in July
1970.
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Language requirements
it- Many graduate schools are now in the

•process of rethinking their graduate
jforeign-language requirement for the
PhD in physics.1 It seems appropriate,
therefore, to share with the physics

I1 community some facts and figures that
»were established at Dartmouth Col-
j; lege about a year and a half ago while

undertaking a similar study. At that
time, our language requirement stated
that "all candidates for the PhD must
demonstrate, prior to enrollment in
the third year of graduate study an ade-

quate reading ability in two foreign
languages or a reading, writing, listening
and speaking ability in one foreign lan-
guage: French, German or Russian (or
other languages with the approval of the
department)." As a consequence of the
above investigation the above require-
ment was abolished in January 1970.
In its place was substituted the follow-
ing policy: "No formal foreign language
requirement exists for PhD candidates;
however, in individual cases depending
on the research topic a reading knowl-
edge in one or two languages may be
required by the thesis advisor." The
motivation for making this change was
the fact that over the last few decades
English has become the language of
physicists. To justify this statement
the following facts were established:
1. English is an official language at all

international physics conferences,
2. 80 to 85% of all periodic physics lit-

erature appears in English (see be-
low),

3. 95% of the important periodic phys-
ics literature appears in English.
"Important" as used here relates to
the number of citations that a given
article receives (see below).

The results quoted in 2 above were
derived from two literature surveys
made by the American Institute of Phys-
ics.2'3 Both surveys examined one
year of Physics Abstracts, a British pub-
lication that attempts to abstract all
pertinent physics and closely allied
periodicals. In the first survey (Phys-
ics Abstracts, 1961) 20 287 abstracts
from 405 journals and 39 countries were
analyzed. Among other things infor-
mation concerning the language of the
original paper and whether it had been
translated into another language was
provided. The results derived from
these data give the following language
distribution:

English 81.3% original or trans-
lated into English,

French 7.2% \
German 6.4% (original and not
Russian 2.4% C translated into
Other 2.7% ) English.

It is noted that almost all Russian
journals are translated into English by
the AIP or some independent publisher
and that almost all Japanese journals
are published solely in English. The
second survey (Physics Abstracts, 1965)
included 32 279 abstracts from 495
journals and 40 countries. This sur-
vey listed the journal from which the
article came but unlike the previous sur-
vey did not provide information about
the language(s) in which the article
appeared. In order to derive the de-
sired data the number of abstracts listed
for a given journal were weighted by the
average percentage of that journal that
appears in English. These percentages
were derived from the 1961 survey.
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Q. What do they
have in
common?

A. The Ithaco 353
lock-in
amplifier.

ONLY THE 353 PROVIDES:

• Automatic phasing.
Measure signals with chang-
ing phase, without touching
the phase controfs. Vector
amplitude and phase outputs.

• Log, ratio or log-ratio.
Make absorbance and dual
beam ratio measurements
simply and economically.

• In-phase and quadrature.
Simultaneously measure two
quadrature signals—or their
ratio.

• Signal and derivative.
Is the 2nd harmonic of your
output signal a derivative?
The 353 measures both simul-
taneously-or their ratio.

• Modulated carrier signals.
Measure carrier amplitude
with linear or log response—
and simultaneously measure
the modulation signal ordepth
of modulation.

Arrange tor a demonstration of
Ithaco's versatile 353 lock-in.

Write or call
Don Munroe, Ithaco, Inc.,
735 W. Clinton Street, Ithaca,
New York 14850. 607-272-7640
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