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Theoretical study on quantum bit in strongly correlated systems
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i o In this study, we revealed that when there are multiple localized spins that
interact with itinerant electrons, a multistage Kondo effect occurs in which the itinerant

electrons are sequentially bound one by one by the multiple localized spins. This discontinuous
change in the number of bound electrons greatly changes the quantum correlation between local spins,
so by adjusting the strength of the coupling between itinerant electrons and localized spins, it
becomes possible to control the quantum state of localized spins. In particular, transitions to

various quantum states occur by adjusting the configuration of localized spins and the density of
itinerant electrons. It was revealed that the multistage Kondo effect produced by multiple localized
spins and itinerant electrons greatly expands the conventional concept of the Kondo effect.
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