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Kondo-like effects by charge or orbital degrees of freedom, and connection to
the itinerant picture
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We have conducted theoretical studies and collaborations with
experimentalists on systems that exhibit behavior similar to the Kondo effect. First, for a simple
lattice model with spin and orbital degrees of freedom, we summarized the theory of the
itinerant-localized composite ordering due to the Kondo effect. Next, Pr compounds are taken as
orbital degenerate systems. Based on band calculations, we evaluate the hybridization interaction
and show that the feasibility of the orbital Kondo effect strongly depends on the electronic
structure. We also discussed the occurrence of the pseudo-Kondo effect in heavy-ion collisions due
to the quark color degrees of freedom. On the other hand, in cooperation with experimentalists, we
discussed such topics as the generation mechanism of heavy electrons in LiV204, the reason why the
magnetic excitations in iron-based superconductors strongly depend on doping, and hydrogen dynamics
in iron-based superconductors.
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