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tivity community last spring was not
unlike that in the house of the Indian
fisherman after he finds the "Pearl of
the World" in the John Steinbeck
story The Pearl: There was excite-
ment at the discovery of superconduc-
tivity up to 90 K, concern about the
properties of the new superconduct-
ing materials and apprehension about
how long it would take to "engineer"
the materials for various applica-
tions. There were debates about
whether the line of research that had
yielded 90-K superconductors had
been adequately funded, and about
the level of financial support this
research now needed to quickly turn
the new superconductors into techno-
logically useful materials. And re-
searchers were anxious to determine
which, if any, of the many reports
claiming critical temperatures for su-
perconductivity higher than 200 K
were creditable. Amid this commo-
tion and confusion, hope and anxiety,
the news from Caen reporting super-
conductivity up to 22 K in a new class
of oxides, which did not contain any
rare earth element, appeared to those
few who did take notice of it as no
more than a "small misshapen seed
pearl."

Arthur Sleight (Du Pont Research)
told us that he and his colleagues at
Du Pont confirmed superconductivity
in Sr2Bi2Cu2O7 + v soon after he heard
Raveau talk about the Caen group's
work at the American Chemical So-
ciety meeting in New Orleans last
summer. Sleight, who is credited
with the 1975 discovery of supercon-
ductivity in BaPb i . , Bi, O:i at tem-
peratures up to 13 K, said that he and
his colleagues tried substituting bari-
um for strontium in Sr2Bi2Cu2O7 + v.
But the barium-substituted com-
pound was not a superconductor and,
Sleight said, the Du Pont group did
not study the bismuth system any
further. At AT&T Bell Labs Bertram
Batlogg and his colleagues discontin-
ued work on Sr2Bi,Cu207 + Y after
verifying the Caen results, because
the superconducting samples showed
a very weak Meissner effect.

"We started to replace yttrium with
bismuth already in May [1987]," Chu
said. He added that his group's work
on bismuth substitutions went ahead
quite independently of the reports
from Caen and that he had become
convinced by November of the possi-
bility of discovering superconductors
having Tc as high as 80 K among
bismuth-based oxides.

Sheng and Hermann found super-
conductivity first in the Tl-Ba-Cu-0
system, in October. Their samples
contained no calcium; their nominal
compositions were Tl2Ba2Cu308+x
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and TlBaCu3O55 + , . The samples
consisted of many components and
showed zero resistance above 80 K.
Because a university office took a long
time to process the patent applica-
tion, Sheng and Hermann announced
this superconductor only on 22 Jan-
uary, the day the Tsukuba group
announced the bismuth superconduc-
tors. And the Arkansas group added
calcium to their samples and discov-
ered superconductivity above 100 K
in Tl-Ca-Ba-Cu-0 soon after their
announcement of the 80-K supercon-
ductor. The composition of the 80-K
phase in the Tl-Ba-Cu-O system has
not been determined, but preliminary
x-ray diffraction studies show it to be
different from that of the 90-K super-
conductor i?Ba2Cu,O7 _,,.

The rhrill of discovery
The developments in superconductivi-
ty this winter offer the thrill and
excitement that inevitably accompa-
ny every discovery. These develop-
ments may also help unlock the secret
of the entire class of cuprate super-
conductors or help discover new ones.
Batlogg said, for example, that the
coherence length, which is a measure
of the separation between the two
members of a Cooper pair, is the same,
when measured normal to the cop-
per-oxygen planes, in both the 90-K
rare earth superconductor and the 85-
K bismuth superconductor. Because
the separation between successive
copper-oxygen layers in the bismuth

superconductor is between two and
three times that in the 90-K supercon-
ductor, Batlogg infers from the mea-
surement of the coherence length
that superconductivity is confined to
individual copper-oxygen layers.

It may be too early to assess
whether the new superconductors
will be easier to engineer for various
applications. The discovery of the
125-K thallium superconductor may
already be an important step in ob-
taining higher critical current densi-
ties at 77 K, the boiling point of
nitrogen. The reason is that the
critical current density, which mea-
sures the current that can be safely
passed through a superconductor
without causing a transition to the
normal state, increases (when a su-
perconductor is cooled below its TQ) as
the % power of the temperature
difference from Tc. Thallium, how-
ever, is an extremely toxic metal.
Thallium oxide is water soluble and
also quite toxic. For this reason,
AT&T Bell Labs has not yet decided
whether to work extensively on the
thallium system.

The two-dimensional mica-like
structure of the 85-K bismuth super-
conductor might form better wires,
many researchers hope. The new
superconductors do not lose oxygen
readily or react with moisture: Their
superconducting properties are more
stable than those of the 90-K rare
earth superconductors.
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