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Investigation of nuclear spin-current science and nuclear thermoelectric
conversion
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We have explored a new research field called "Nuclear Spin Current Science",
which connects the properties of atomic nuclei with spin currents. Our research has been divided
into three main areas: (i) thermoelectrics based on nuclear spin current, (ii) spin current based on
coupled nuclear-electron spin dynamics and its spectroscopy, and (iii) nuclear spin mechanical
effects. Through systematic experimental and theoretical approaches, we have achieved some
milestones. These include the discovery of the unprecedented thermoelectric phenomenon driven by
nuclear spins, known as the "nuclear-spin Seebeck effect”, and the demonstration of novel NMR
mechanisms through the combination of nuclear spin science with spintronics. Furthermore, going
beyond nuclear spin current science, we have unveiled previouslx unexplored spin-related Broperties,
such as long-time coherence effects and nonlinear spintronic phenomena, which may contribute to the

establishment of a new academic paradigm.
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