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Abstract-

Recently, remarkable experiments at Kyoto university on f-electron systems have
opened a new research field. They created for the first time in the world superlattices
consisting of f-electron materials [1,2,3]. This enabled them to create novel f-electron
materials with intriguing properties, which can be tuned by changing the structure of the
superlattice. For example, when the Cerium-layer thickness in Celn3/Laln3- superlattice
is reduced, also the Neel temperature of the antiferromagnetic order decreases,
two-dimensional quantum fluctuations are increased, and signs of quantum criticality
like derivations from Fermi-liquid theory can be observed.

In f-electron materials, the competition between the Kondo effect and the RKKY
interaction is the driving force for many of the intriguing properties, such as quantum
criticality, non-Fermi-liquid behavior and unconventional superconductivity. In this talk,
I will theoretically analyze these fundamental mechanisms, i.e. the Kondo effect and the
RKKY interaction, in the context of f-electron superlattices. For example, it is important
to note that the Kondo effect in these superlattices does not only affect the f-electron
layers, but also influences the normal-metal layers. The Kondo effect in the
normal-metal layers shows a interesting interference property depending on the structure
of the superlattice. Furthermore, | will study magnetism induced by the RKKY
interaction. In this regard, | will especially focus on how different f-electron layers are
coupled to each other.
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