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Microscopic theory for multipole ordering and superconductivity in f-electron
many-body systems on the basis of a j-j coupling scheme
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In the compounds containing rare-earth or actinide ion with plural numbers
of f electrons, it has been well known that there occur some intriguing phenomena such as non-Fermi
liquid state, multipole ordering, and unconventional superconductivity. In the present research
project, we have developed microscopic theories for magnetism and superconductivity for the system
with plural numbers of f electrons based on a j-j coupling scheme. Namely, first we define
one-f-electron state characterized by total angular momentum and then, we include Coulomb
interactions among such f-electron states. For instance, we remark two-channel Kondo effect which
has been well known as a source of non-Fermi liquid state. In addition to the case of Pr ion
including two f electrons, we have discovered the two-channel Kondo effect for the case of Nd ion
including three f electrons. Moreover, also for the case of Np or Pu ion including four f electrons,
we have shown the emergence of two-channel Kondo effect.
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