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Two Aspects of Superconductivity
What are the essential differences between ordinary

Perfect Diamagnetism o Zero Resistance
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metals and superconductors?: = ) Nitrogen

At low temperatures, superconducting While maintaining a constant
: Magnet YBCO becomes strongly diamagnetic, voltage, YBCO should not limit the
Should we consider this quantum phase for next- i i i \ causing the magnet to levitate above it amount of current that can pass
. . g { through due to its
generation power transmission? H 3 - . superconductivity.
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YBCO Critical Current vs Temperature
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Superconductors exhibit a loss Above T : electrons = fermions (half-integer spin) Why do the E’EC"U"” pair? i '
in resistance below their -> cannot occupy same state (Pauli exclusion principle) As electrons flow through the lattice of positive fons ina
critical temperature (Te) Below Te : electron pair ~ bosons (integer spin) superconductor, they can |nduce.defo|:lmanon, dravl\f\ng in
-> can occupy same ground state, the superconducting another electron, and forming a “Cooper pair
state!
Magnetic field
Hez
I(T) = 1O)[1 = (TIT,)*] High temperatures can cause the electrons to “unpair” at Te How much power could superconducting transmission lines W
Magnetic fields can also induce a similar despairing process via a provide in comparison to existing copper lines? ﬁ
centrifugal force, causing despairing at Hc
As current flows, it generates a magnetic field and thus with High temperature superconductor (YBCO) at 77K: 6700x more homes
sufficient current can also destroy the superconducting state at lc High pressure, high temperature superconductor (LaH10) at 77K: 18400x more homes o .
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