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OF THE WEEK

Warming up superconductivity

A newly developed compound has the highest temperature
yet recorded for the onset of superconductivity

Superconductivity, the property by
which certain metals lose all electrical
resistance at very low temperatures, has
been gradually inching its way up the
temperature scale. As new supercon-
ducting materials are discovered, oc-
casionally one of them has a critical
temperature (the temperature at which
it becomes superconducting) higher than
any other.

A new record has just been set, and
although it does not represent the stag-
gering breakthrough (such as room-
temperature  superconductivity) that
some physicists hope for, it could point
the way to a significant technological
and economical improvement.

The new superconductor is a crystal-
line compound of niobium and germa-
nium with the formula NbsGe. It has a
critical temperature of 22.3 degrees K.
(The previous record holder was an
alloy of niobium, aluminum and germa-
nium with a critical temperature of
20.8 K.) The new substance was pre-
pared by John R. Gavaler of the West-
inghouse Research Laboratories in
Pittsburgh and reported at a symposium
in Gatlinburg, Tenn., last week. It is
the first superconductor to have a criti-
cal temperature substantially above the
freezing point of liquid hydrogen, and
it raises the possibility that liquid hydro-
gen may be used as a refrigerant for
superconducting electric-circuit elements
instead of liquid helium. Hydrogen is
much more abundant and cheaper than
helium.

Gavaler says that his work is based
heavily on the work of J. K. Hulm,
B. T. Matthias, T. H. Geballe and their
collaborators. Hulm showed that sub-
stances that crystallize in the particular

form that Nb;Ge has were very promis-
ing for high-temperature superconduc-
tivity. Matthias and Geballe showed
how important it is for superconductiv-
ity that the materials be exactly stoi-
chiometric—formed in exactly the pro-
portions of the formula without any
stray extra atoms of one element or the
other.

To achieve the stoichiometry, Gava-
ler used a method of high-pressure
sputtering to form the Nb;Ge rather
than bulk methods. Sputtering is a tech-
nique in which ionized argon molecules
are made to collide with a target ma-
terial (in this case a composite niobium-
germanium target) and remove portions
of it, depositing them as a thin film on
a substrate prepared nearby. Gavaler
used a much higher-argon pressure than
is usual, and he concludes that the large
amount of argon caused a mixing of
the niobium and germanium to allow
formation of a nearly perfectly stoi-
chiometric compound.

Efforts to develop large-scale applica-
tions of superconductivity are currently
under way in laboratories around the
world. Among the applications that
would benefit tremendously from a suc-
cessful superconducting technology are
power transmission lines, high-speed
trains, ship propulsion systems, electric
generators and a variety of low-power
electrical devices.

Before the new material developed
by Gavaler can be used technologically,
a process will have to be found to make
it into wire. Gavaler is confident that
this can be done and that the resulting
wire will have important functional and
economic advantages over any other
existing superconducting material. 0O
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