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Quantum transport by coupling between local structure and macroscopic phase
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Magnetization is a macroscopic physical quantity, and its spatiotemporal
change in phase is a collective excitation called a spin wave. By driving the spin wave with an
alternating magnetic field or a temperature gradient, a spin current, which is a magnetic flow, is
generated. In this study, we focused on the electron correlation effect on spin current generation
and spin current conversion. It is found that the coherence of spin wave excitation is lost due to
electron correlation. By the spin Hall effect, mutual conversion between spin and charge current is
induced. We find that the electron correlation change its sign in Ir doped Cu. We also show that the

thermal Hall effect can occur due to the local structural change of the spin cluster accompanied by
the electron correlation.
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