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Magnetism and Superconductivity in Heavy Electron Systems
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A class of materials is called a “heavy electron
system,” because quasiparticles or conduction elec-
trons behave as if they had very large effective masses,
sometimes more than 100 times as large as the rest
mass of an electron. The heavy electron behavior
arises on acount of the strong correlation of f-electrons
due to Coulomb repulsion in rare-earth and actinide
compounds. In particular, some compounds such as
UPts and UPd»Als exhibit non-BCS superconductivity
in the antiferromagnetic state.
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Fig. 1 Chamber for the electro-transport method.
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Fig. 2 Single crystal ingot of UPts.
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Fig. 4 Temperature dependence of the magnetic
susceptibility for typical Ce and U compounds.
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Fig. 5 Electrical resistivity of Ce,La; -Cus.
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Fig. 6 Magnetic phase diagram of UPd2Als.
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Fig. 10 Localized vs. itinerant relation in
f-electron systems.
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Fig. 11 Wave functions in s-, d-, and p-wave
superconductivity.
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Fig. 14 Temperature dependence of the mag-
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