The
New Standard

Magforrnetic
Susceptibility

SHE's Series 900 Magnetometer’s have become the
new standard for sensitive analytic measurements.

Not surprising when you consider
their performance.

* Highest sensitivity to perma-
nent and induced moments avail-
able. Susceptibility changes
smaller than 10 '* emu/gm can be
resolved.

* Rapid, simple sample loading,
requiring only 3 to 4 minutes to
change samples and continue
data acquisition.

= Versatile sample handling
accommodates solids, liquids or
powders.

* Six-millisecond response time
allows study of time-dependent
phenomena.

* 400K to 4.5K range, optional to
2K.

S.H.E.CORPORATION
4174 Sorrento Valley Bivd.,

San Diego, California 82121
(618] 453-6300/TELEX: 637903

* Magnetic field capability to 5
Tesia. d

* Optional pick-up coils ortho-
gonal to the field allow study of
anisotropic samples.

The optional programmable

control unit allows completely
unattended operation over the full
range of temperature and field.

The operator is required only to

change samples.

*To demonstrate the superiority
of the VT5-900, S.H.E. Corpora-
tion is offering a free magnetic
susceptibility analysis. Please
call or write today for our new
brochure which describes infor-
mation on how you can obtain a
free analysis of your sample.

IN EUROPE: 5.H.E. GmbH,

Maria Theresia Allee 22,

5100 AACHEN WEST GERMANY,
Telex 832441 Telephone [0241]72051
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military waste production; that could
only come from destruction of the
weapons.

I am sorry that Ravi Rau finds me
“laughable,” “*parochial,” “racist,” “as-
tonishing,” “naive,” *“foolish,” “arro-
gant” and “pontificating.” It must be
wonderful to be such a good judge of
character. One misstatement does re-
quire correction. Rau equates non-
proliferation with imperialism, and he
states that “‘an essential component” of
the treaty is a commitment on the part
of the nuclear powers to stop produc-
tion (“vertical proliferation,” in his
words). My copy of the treaty contains
no such item to provide a convenient
excuse for clandestine proliferation of
nuclear weapons.

Harorp W. LEwis
University of California
2/83 Santa Barbara, California

Berkeley in the 1930s

Contrary to the statement by Robert
Varney (October, page 24) that Gilbert
Lewis terminated his experimental re-
search career in 1937, may I point out
that Lewis carried out experiments,
starting in 1937, on general acids and
bases (with G. T. Seaborg), the absorp-
tion and emission of light by aromatic
substances (with J. Bigeleisen, M. Ka-
sha, D. Lipkin and T. T. Magel), photo-
chemistry in condensed media (with J.
Bigeleisen, D. Lipkin and T. T. Magel),
and the identification of triplet states
in organic compounds (with M. Calvin
and M. Kasha). Each of these research
areas has flowered in the last forty
years. A more detailed historical per-
spective of Lewis' contributions in
these and other areas of chemistry,
based on a symposium held at the
March 1981 meeting of the American
Chemical Society, will be published in
the forthcoming issue of the Journal of
Chemical Education.
JAacor BIGELEISEN
State University of New York
2/83 Stony Brook, New York

More Russian refuseniks

Jacov L. Al'pert was formerly deputy
director of the Institute of Terrestrial
Magnetism, Ionosphere, and Ra-
diowave Propagation of the Academy of
Sciences, USSR. As a pioneer of space
physics, as a major contributor to the
theory of satellite-plasma interaction
and of magnetospheric wave propaga-
tion, and as the author of several books
that have been translated into English
and published in the US, he is certainly
known by name to many members of
AIP. But only few are likely to have



met him, for he has not been permitted
to attend any scientific meetings out-
side the USSR since 1959. Because of
this and other harassment, he and his
wife applied in 1975 for visas to emi-
grate to the West, whereupon he was
summarily demoted to a part-time posi-
tion and she was dismissed {rom her
employment. Since that time, they
have been living in Moscow in difficult
circumstances and constantly renew-
ing their visa applications in spite of
repeated refusals. Meanwhile, he has
been most active in helping unem-
ployed scientists who are also waiting
for their exit visas, notably by organiz-
ing a series of seminars through which
they try to maintain their professional
skills,

While living his refusenik life in
Moscow, Al'pert has written a new
book on space plasma physics, titled
The Near-Earth and Interplanetary
Plasma, which will be published, in two
volumes, by the Cambridge University
Press (England) in the spring of 1983.
All royalties will accrue to a trust fund.
If the Al'perts continue to have their
exit visa applications rejected, the fund
will be used to help them in every way
possible and also, with their approval,
to help other Russian refusenik scien-
tists. Should they receive an exit visa,
the fund would be put at their disposal.

People who have read any of
Al'pert’s previous books are familiar
with the high standard of his writing,
and this will be their prime incentive to
purchase his new one. But in addition,
as Al'pert's trustees, we urge AIP
members to purchase it and to make
sure that it is acquired by the libraries
of the institutions to which they belong,
as a practical way of helping an emin-
ent colleague who has succeeded in
continuing his professional work de-
spite s0o many obstacles, and at the
same time has done so much to help
others.

FRANGOISE STOREY

L. R. OWEN STOREY
Marcilly-en-Villette, France
KENNETH G. BUDDEN
Cavendish Laboratory

2/83 Cambridge, England

Response to book review

I wish to thank you and David Owen for
the review of my book “An Approach to
Rheology Through Multivariable Ther-
modynamics” in November (page 77).
However, I object to several statements
in the review.

Owen indicts “the traditional ap-
proaches to thermodynamics...be-
cause of the high frequencies of vague
statements, inconsistencies, in this and
other books. . . ." The existence of poor
books in thermodynamics is no reason
to condemn all the books. Examples of

good books are Thermodynamics by
Lewis and Randall, revised by Pitzer
and Brewer; Thermodynamics by Gug-
genheim; and Chemical Thermodynam-
ics by Prigogine and Defay, translated
by D. H. Everett. If Owen intends to
place my book in a class with these
books, I consider it a compliment.

Owen critizes my book because it
does not include the continuum me-
chanics and continuum thermodynam-
ics approach. My book takes the oppo-
site approach—that matter is made up
of molecules and atoms. Then the
rheological behavior and the thermo-
dynamic free energies are shown to be
related to the kinetic energy and the
intermolecular potential energies of
these atoms and molecules. In fact, the
terms in the free-energy equations are
shown to correspond to these energies.
I have just written a short addendum in
which 1 expand on the above ideas in
my book. I hope that the explanations
in the addendum are clearer. I also
describe the sources of reversibility and
irreversibility and connect these to the
thermodynamic equations for free en-
ergy.

The reader can obtain a copy of the
addendum by writing to me at the
address below.

Harry H. HurL
1710 Dell Webb Boulevard

2/83 Sun City Center, Florida 83570

Amateur scientists

In his excellent article on the great
amateur scientist Alfred Lee Loomis
(January, page 25), Luis Alvarez has
emphasized that the twentieth-century
scientists are usually professionals,
whereas before that time, most scien-
tists were independently wealthy gen-
tlemen who could devote their lives to
scientific research. However, there ap-
pear to be too many exceptions to this
general rule. Among the historical
greats, Newton, Lagrange, Laplace,
Gauss, Faraday, and many others were
not particularly wealthy. Lord Kelvin
became wealthy as a physics professor
from his consultation fees (the equiva-
lent of at least a quarter of million
dollars annually).

In more recent times, amateur scien-
tists can be more productive than the
professionals. The airplane was in-
vented by two bicycle mechanics, not by
Professor Samuel Langley. Xero-
graphy was invented by a New York
City lawyer working in his Brooklyn
apartment, not at any well-financed
and well-organized research laborato-
ry. (He had tried but failed to get any
finanecial backing from the large indus-
trial corporations. Finally he had suc-
cess from an obscure small corporation
in Rochester, New York.) Gregor Men-
del was a monk. The important geolo-

gical concept of continental drift was
introduced by Alfred Wegener, a me-
teorologist who received his doctorate
in astronomy. Thomas Edison never
went to college. Similarly, the
founders of great high-technology com-
panies (such as Polaroid or Apple
Computers) are often college dropouts.

May 1 propose an alternate rule:
“First generation founding fathers are
often amateurs.” In fact, professional-
ism can often be a hindrance. Concepts
such as continental drift or viral origin
of cancer were refused (and often de-
spised) by the orthodox scientific com-
munity for fifty years as a consequence
of professional inertia. Had Wegener
been a professional geologist, his drift
theory might have brought him the
real risk of a ruined career and unem-
ployment, and so he might not have
dared to propose the drift theory. Pey-
ton Rous discovered the viral origin of
cancer when he was a young man, but
did not receive the Nobel prize until he
was 87. The scientist who discovered
that DNA (rather than protein) was the
gene lived “only” into his sixties and
never received the Nobel prize.

It is obvious that few high-school
dropouts can invent like Edison and
that the university professor is usually
more creative than the patent-office
clerk. Nevertheless, history of physics
may be quite different had Albert
Einstein been working in a university
rather than in the patent office. Bold
hypothesis (“In order to have constant
light velocity, it may be necessary to
postulate the non-universality of
time"”) is the key step in relativity.
Despite (and perhaps hampered by) his
superior knowledge of physics, Lorentz
did not dare to take such a drastic step.
Had Einstein not been isolated in the
patent office (or some similar place), he
might follow the footsteps of Lorentz.
Today, we may have Einstein-Lorentz
transformation rather than relativity!

As the field matures and progresses,
the founding fathers are naturally
followed by the academically oriented
professionals, where their successes
can be enhanced by large staffs, large
budgets, good organizations, enlight-
ened managements and so on. How-
ever, systematic enhancements at the
preliminary stages may not be obvious.
The almost disappearance of the true
amateurs, as pointed out by Alvarez, is
unfortunate and may have contributed
to lackluster performance of US inno-
vation in recent years.

TunG TsaNG
Howard University

1783 Washington, DC

Development of radar

[ am writing in connection with the
excellent paper in January (page 25) by
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