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Abstract

Condensed matter systems that are both low-dimensional and strongly interacting often exhibit unusual electronic properties,
with the high-Tc superconductivity in cuprates and iron pnictides as the most prominent example. A metallic state with the
strongest electron correlation is realized in heavy fermion compounds, whose electronic structure is essentially 3D. Recently,
by fabricating epitaxial superlattices built of alternating layers of Ce-based heavy-fermion and La- or Yb-based conventional
nonmagnetic metals, we have succeeded in confining heavy fermions to two dimensions, resulting in slices of 2D Kondo lattice
[1,2,3]. Superconductivity is observed in CeColn5/YbColn5 superlatttices even in the superlattice with only one-unit-cell-thick
CeColn5 layers [3], where CeColn5 is a d-wave superconductor. Superconductivity is also observed in CeColn5/CeRhIn5
superlattices, where CeRhIn5 is a heavy fermion SDW compound. In this hybrid superlattice, d-wave superconductivity
coexists with SDW and they influence each other. We show that these superconducting superlattices with atomic layer
thickness exhibit highly unusual behaviors [3,4,5]. We discuss these phenomena in terms of the entanglement of Pauli
paramagnetism and Rashba interaction associated with the local inversion symmetry breaking at the heavy fermion interface.
The heavy fermion Kondo superlattices offer a new playground for exploring exotic superconducting phases [6].

This work has been done in collaboration with R. Toda, S.K. Goh, T. Watashige, T. Ishii, T. Yamanaka, K. Ishida, T.
Terashima (Kyoto Univ.), M. Shimozawa, Y. Mizukami, T. Shibauchi (Univ. of Tokyo)
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