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Nano-Scale Spin Conversion Science
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Spin conversion science is a generic term for the research field treating a variety of angular momentum transfer
phenomena mediated by electronic spins. This can be classified into 4 types such as magnetic, electronic, optical, and
thermo Kinetic conversions. The magnetic and electronic conversions were initiated by the theoretical and experimental
demonstrations of spin transfer torque® 2 and its reverse effect, i.e. spin pumping® %. These two phenomena have
separately evolved as means to manipulate magnetic switching and domain wall displacement, or to inject dynamic spin
currents into adjacent materials. When the adjacent materials exhibit strong spin-orbit interaction, spin currents can be
converted into charge currents and vice versa via the direct (DSHE) and inverse spin Hall effects (ISHE)5). Important to
note is that the ISHE enabled us to detect the spin currents and to discover a variety of spin conversion phenomena
including the thermo Kinetic spin conversion, Spin Seebeck effects in metals® and insulators”. The same is true for the
optical conversion where the optical angular momentum of circularly polarized light can be transferred to the magnetic
moment and eventually switch its direction®.

In this symposium we will show our recent experimental and theoretical efforts to understand the spin conversion
phenomena in terms of the above mentioned 4 types of conversions. In this talk, the overview of the spin conversion
science is given and then some of representative magnetic spin conversion phenomena such as SHEs in random spin
systems® and spin torque ferromagnetic resonance studies are presented.
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