to see such problems as both a challenge and
an opportunity, finding ways to overcome
them and, at the same time, taking advan-
tage of them. The weak pinning force and
the granular nature of HTS when it is not
demonstrated under optimal conditions
pose serious obstacles to large-current appli-
cations. Yet they provide great opportuni-
ties for those working on magnetic field
sensors and field effect HTS multiterminal
device applications, as demonstrated by
Sharp (11) and by us (12), respectively, not
to mention for many other potential applica-
tions that do not require a large J.. Whether
something is a problem or an opportunity
depends largely on the ingenuity and far-
sightedness of the executor. With the great
intellectual challenges and technological op-
portunities that HT'S has put before us, the
HTS party has just begun.
C. W. CHU
Director,
Texas Center for Superconductivity,
University of Houston,
Houston, TX 77204-5506
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We take strong exception to Pool’s Re-
search News article “Superconductivity: Is
the party over?”. The main conclusion of
this article is based largely on the acknowl-
edged failure of the research community to
produce flexible cables from high T, super-
conductors with sufficiently high current
carrying capability (technical parameter, low
Je) in the presence of high magnetic fields.
Such cables are required for many high-
power applications envisioned for supercon-
ductivity. On the basis of the assertion by
some physicists (1, 2) that the low J, values
are in fact intrinsic in high-temperature su-
perconductivity because they are caused by a
new and thermodynamically justified phe-
nomenon called flux lattice melting, Pool
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concludes that the “once high hopes for
high-temperature  superconductivity ~ are
nearly gone.”

Much more carefully reasoned and bal-
anced statements of the status of supercon-
ductivity have been made (3). It is now clear
that high-field, high-power applications of
superconductivity will continue to use the
conventional low-temperature materials for
near-term applications while researchers in-
vestigate and solve the problems of flux
dynamics, granularity, anisotropy, and small
coherence lengths that now limit the critical
current of the high-temperature materials in
magnetic fields. On the other hand, low-
field, low-power applications, such as
SQUID magnetometers, high-frequency
electronic  devices, low-field magnetic
shields, and low-power microwave cavities,
may be viable near-term applications for the
new high-temperature materials.

It is not universally agreed that flux lattice
melting occurs, in spite of the picture of the
bismuth superconductor shown with Pool’s
article (p. 915), which shows some smear-
ing. It appears to us that the magnetic fields
are different in the two photographs shown
because the average spacing of the vortices
seems to be quite different. The spacing, 7, is
independent of material; it is given by the
expression (8,/B)!? where 8, is the quantum
of magnetic flux and B is the magnetic
induction. The intervortex repulsive ener-
gies that cause the Abrikosov lattice to form
increase logarithmically with the ratio of the
superconducting penetration depth and the
average distance between vortices, r. There-
fore, the lattice gets much stiffer as the
magnetic field is increased toward the upper
critical field. It is thus rather improbable
that this very stiff lattice melts below the
upper critical field H,, as Gammel et al. (1)
propose. (By the way, the picture accompa-
nying Pool’s article was presumably taken at
20 gauss, very far from where Gammel et
al’s vibrating reed experiments would have
indicated that melting had occurred.)

It is possible that at high fields and high
temperatures the effective pinning potential
provided by crystal defects is overwhelmed
by the depth of the energy minimum of the
Abrikosov structure (especially for single
crystals and very high-quality films). The
flux lattice therefore may be able to move in
and out of these materials as a unit. This
would show up as nearly total reversibility
when measured by magnetization or as near-
ly ideal flux flow resistance when measured
by transport. A vibrating reed experiment
would show the transition to a large amount
of dissipation as the vortex lattice became
totally free to move. All this really proves,
however, is that we have not learned how to
effectively pin the lattice in the regime that

was inaccessible with conventional super-
conductors. Our future efforts should be
directed toward finding a pinning defect
that can be introduced in a large enough
density so that the average distance between
the pinning sites is comparable to the vortex
lattice spacing at the magnetic field of inter-
est. Also, line defects rather than point
defects might provide a more effective pin-
ning barrier in those materials in which the
coherence length is short.

The techniques for providing the high
density of effective pinning sites for the
conventional superconductors like NbTi
and Nbs;Sn took many years. Those of us
who have devoted our careers to this field
and who are in the game for the long-term
feel that the party is not over; indeed it has
barely just begun!
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Notification to Readers

The editors of Science have been
notified by the National Institutes of
Health of the conclusion of an investi-
gation of a paper by C. David Bridges
and Richard A. Alvarez entitled “The
visual cycle operates via an isomerase
acting on all-trans retinol in the pig-
ment epithelium” [Science 236, 1678
(1987)] and a paper by Paul S. Bern-
stein, Wing C. Law, and Robert R.
Rando entitled “Isomerization of all-
trans-retinoids to 11-cis-retinoids in
vitro” [Proc. Natl. Acad. Sci. U.S. A.
84, 1849 (1987)]. The NIH panel
concluded that “Based on this analysis
of the published articles, the NIH
panel believes that Dr. Bridges did
plagiarize the Bernstein-Law-Rando
manuscript: he misused the privileged
information available to him in for-
mulating the experiments he allegedly
conducted and he failed to acknowl-
edge properly the source of that infor-
mation in his report in Science.”
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