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Superconductors (History & Advanced Research) MONA KHOR-
RAMI, Sanofi-Aventis Group Co. — Superconductors are materials that have no
resistance to electricity’s flow; they are one of the last great frontiers of scientific dis-
covery. In 1911 superconductivity was first observed in mercury by Dutch physicist
Heike Kamerlingh Onnes When he cooled it to the temperature of liquid helium, 4
degrees Kelvin (-452F, -269C), its resistance suddenly disappeared. It was necessary
for Onnes to come within 4 degrees of the coldest temperature that is theoretically
attainable to witness the phenomenon of superconductivity. The next great mile-
stone in understanding how matter behaves at extreme cold temperatures occurred
in 1933. German researchers Walther Meissner and Robert Ochsenfeld discovered
that a superconducting material will repel a magnetic field. A magnet moving by
a conductor induces currents in the conductor. This is the principle on which the
electric generator operates. But, in a superconductor the induced currents exactly
mirror the field that would have otherwise penetrated the superconducting material
- causing the magnet to be repulsed. This phenomenon is known as strong dia-
magnetism and is today often referred to as the “Meissner effect” (an eponym). In
1941 niobium-nitride was found to superconduct at 16 K. In 1953 vanadium-silicon
displayed superconductive properties at 17.5 K. And, in 1962 scientists at Westing-
house developed the first commercial superconducting wire, an alloy of niobium and
titanium (NbTi).
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