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would such ideas as second quantiza-
tion, mass and charge renormalization,
or QCD again precipitate upon slow
cooling?

The trouble is that physics is not a
computer simulation. It is a real social
process. The perpetuation of bad ideas
and ignoring of good ones that goes on
routinely in the current ice age is a real
tragedy not only for abstract “science”
but for our species. So gelid had the
mental climate become that one hardly
distinguishes individual minds any
more. These seem to clump together
into ever-growing teams and schools of
thought—a sort of opalescence, as near
a critical point.

One would like to be able to control
the temperature parameter—to heat
things up and anneal more slowly in
order to precipitate something nearer
to an “optimum science.” The diffi-
culty of this problem should not be
underestimated. Every attempt by ex-
ternal forces (for example, government)
to “strengthen science” turns out to
mean strengthening the status quo in
science and thus acts as a cooling agent.
To the present, it would appear that no
effective heating mechanism of an in-
stitutional nature has been devised (if
we leave aside such breakthroughs as
the posting of “THINK" signs). Per-
haps some of the more inventive of your
readers would like to cogitate on the
matter.

THoMmas E. PHIPPS JR

6/82 Urbana, Illinots

Gan glass flow?

When I was looking for a picture that
showed the flow of glass to illustrate
my text, Invitation to Physics, I finally
turned up an authoritative opinion
that glass does not flow. These com-
ments of John P. Hoxie, a consultant to
the Corning Glass Works Archives, will
be of interest to those readers who have
followed the correspondence on this
subject in pHYSICS TODAY (June, page
90). Hoxie wrote:
Glass has a low viscosity at the
elevated temperatures involved
with its melting and forming.
Then it cools below red heat and
the viscosity approaches infinite
values. The glass technologist fre-
quently uses viscosity language
because it is useful in describing
the annealing process and elimina-
tion of internal strains.
The data he supplied show that there is
no possibility of internal movement in
glass once it has dropped below 400 °C.
The other physical observation one
may make regarding old windows
relates to optical performance and

the glazier's compensation for un-
even quality. Before 1890, most
window glass was produced by
hand blowing of cylinders, slitting
and flattening them. Such cylin-
der blowing invariably yielded
glass which tapered in thickness,
and window panes were wedge-
shaped with some prism effect.
Where several small panes were
mounted in a window sash, the
thick edges should all be mounted
in the same direction, such as
toward the bottom. If the panes in
a window were randomly oriented,
a viewer would sometimes see a
distant horizon as a jumpy line
rather than a straight horizontal
line.

The marvel that might be point-
ed out in a physics book is that
early civilized man was able to
produce a new material intelli-
gently synthesized from natural
ingredients, the specimens of
which have maintained shape per-
fectly some 3500 years due to their
rigid internal physical properties.
The idea of glass somehow slump-
ing at ordinary temperatures is a
myth distinctly at odds with both
the experience of archaeology and
modern research into the nature of
materials.

Jay M. PASACHOFF
Williams College
8/82 Williamstown, Massachusetts
THE AUTHOR COMMENTS: | am grateful
to Jay Pasachoff for continuing the
discussion on glass creep. Window
panes do not flow under the influence
of gravity (a weak force) partly because
room temperature (300 K) is too low
compared to their glass transition tem-
perature T, (about 1000 K). However,
as pointed out to me by R. E. Dietz of
Bell Laboratories and R. G. Wheeler of
the Applied Physics Department of
Yale University, glass flow can be and
is used to date and authenticate Chin-
ese vases.! The porcelain ceramic glaze
melts around 1200 K and it is flattened
(or smoothed) over periods on the order
of 500 years by the relatively strong
force of surface tension.
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Recently I participated in a six-week
US-USSR scientific exchange at the 1.
V. Kurchatov Institute in Moscow,
sponsored by the Department of Ener-
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gy. During this time I collaborated
with Dutch and Soviet scientists mak-
ing measurements on a large tokamak
as part of their controlled thermonu-
clear research program.

In the course of our work, I found
that we could obtain a large and crucial
increase in the sensitivity of our instru-
ment by using an inexpensive ($20.00)
low-noise amplifier chip readily avail-
able commercially in the US and Eu-
rope. Then to my dismay I discovered
that my home institute, the Princeton
Plasma Physics Laboratory, could not
send this to me as it had been placed
under embargo as of January 1982.
Moreover, their inquiries revealed that
amplifiers that are nearly obsolete and
cost only a few dollars each have now
also been included in the embargo.

We purchased the amplifier chip we
needed in Europe and had it shipped to
Moscow. The official US position ap-
peared even more ludicrous since the
Dutch scientists with whom I worked
had brought with them to Moscow a
sophisticated and expensive data-gath-
ering system, including advanced com-
puter-controlled amplifiers.

This attempt to embargo such cheap
and easily obtainable material is utter-
ly meaningless in terms of interfering
with technological progress in the
USSR. The only possible aim is to
foster among the American people a
spirit of distrust and paranoia with
respect to the USSR, a spirit complete-
ly contrary to that of the scientific
exchange. This is one more piece of
evidence that the Reagan administra-
tion, despite its public statements, is
only interested in confrontation, not in
cooperation and understanding.

AvLFrRED CAVALLO
Plasma Physics Laboratory

8/82 Princeton, New Jersey

Soliton revolution

C.-H. Tze's introduction to the review of
three books (June, page 55) that are a
result of the “soliton revolution” in
nonlinear physics omits important his-
torical connections and a vital insight.
I would like to set the record straight
and illustrate the analytical-computa-
tional road—a new mode of working.

In 1834, John Scott Russell first
observed solitary wave entities propa-
gate from a suddenly stopped canal
barge. They separated over long dis-
tances “... more and more apart the
further they travel.”' But although he
recognized the importance of these
“great waves of translation,” the scien-
tific and mathematical community ig-
nored them! Even as recently as fifteen
years ago, careful experiments by engi-
neers produced similar transforma-
tions of periodically excited smooth
waves into many solitary-like entities.
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Magnetic
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 102 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.
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* Magnetic field capability to 5
Tesia.

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

The optional programmable
control unit allows completely
unattended operation overthe full
range of temperature and field.

The operator is required only to
change samples.

*To demonstrate the superiority
of the VTS-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.

See the Model VTS-905 in Booth
#14 at the APS March Meeting in
Los Angeles

IN EUROPE: S.H.E. GmbH,

Maria Theresia Allee 22,

5100 AACHEN WEST GERMANY,
Telex B32441 Telephone (0241]72051

APS SHOW-BOOTH # 14
Circle number 56 on Reader Service Card

FEBRUARY 1983

letiers

Still no deep understanding of their
remarkable nonlinear properties was
forthcoming.

However, the breakthrough came in
1965 when the Korteweg—de Vries
(KdV) nonlinear partial differential
equation was solved numerically by
Martin D. Kruskal and myself, with the
assistance of Gary S. Deem.” This
equation had been derived in 1895 as a
model for small-but-finite amplitude
unidirectional shallow water waves,
We came upon this equation from a
different road. We were trying to
explain the long-time near-recurrence
phenomenon observed by Fermi, Pasta
and Ulam in their 1955 numerical
solutions of long wavelength excita-
tions of a nonlinear lattice. Kruskal®
also derived the KdV equation as a
model for unidirectional long waves on
a nonlinear lattice. The word “soliton”
was coined and the concept introduced
in our paper (1965), in which we also
remarked on its potential applicability
to **...lattice dynamics, plasma phy-
sics and electrodynamics.”® These re-
sults catalyzed the efforts of the “Prin-
ceton group” which led to the exact
linearization and solution of the KdV
equation. The heroic period, 1965-
1971, marks the true beginning of the
“soliton revolution.”

The soliton concept was vividly cap-
tured on a computer-generated film in
1965. This has served as a source of
inspiration, information and heuristic
guidance to a wide community of scien-
tists and engineers. Such modes of
display can greatly enhance the possi-
bility of innovation and discovery in
physics and mathematics.*

As we can see, it was a long road from
Russell’s unexplained observations to
the many interdisciplinary papers and
books now appearing. As E. Chargaff
noted, "It is in general true of every
scientific discovery that the road
means more than the goal. But only
the latter appears in ordinary scientific
papers.”
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