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Physical properties of actinide and rare-earth based f- Energy Transfer (meV) Energy Transfer (meV)
electron systems are highly interesting. The electronic states are the origin of the unusual properties such as complicated magnetic
and multipole ordering, unusual thermodynamical and electronic properties like unconventional superconductivity. However,
actinide studies are often very hard, because not only the radioactivity but also the strong international regulation make difficult to
treat the actinide elements. In this case, systematic studies of actinide and rare-earth compounds are significantly important; we can
understand in a systematic manner from the f-electron states, depending on the number of f-electrons and their localized and/or
itinerant character due to the depth and width of the band structure.

The figure shows the inelastic neutron scattering spectra of PrPdsAls, an iso-structural compound of the heavy fermion
superconductor NpPdsAl,. Analyzing the spectra, we found that the f-electron states with larger J, are stable, having pancake like
orbitals spread on the basal plane spectra. This is due to a large electronegativity of Pd attracting the f-electrons. Thus, the two-
dimensional electronic states are realized in Np, U, and Pr compounds with identical J=4, which is a consequence of the valence
crossover from the tetravalent U** to trivalent Pu*, while Np®* 9* at the boundary of the valence crossover exhibits unusual
superconductivity.

Neutron scattering is a powerful probe to reveal the static and dynamical properties of crystal and magnetic structures including
multipole, and electronic states. Very recently, we found experimental evidence for the coupling of the electronic states and lattice
vibrations in PrPdsAl,, demonstrating unusual dynamical response observed for the first time.

We have many possibilities using various neutron scattering instruments at JRR-3 and J-PARC/MLF, and international collaboration
using oversea facilities.
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