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Theoretical study of spin Hall magnetoresistance in magnetic insulator/metal
nanostructures
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In hybrid nanostructures consisting of a ferromagnetic insulator and a
nonmagnetic metal, a new type of magnetoresistance effect different from the conventional anisotropic
magnetoresistance (AMR) of ferromagnets is ?roposed. In a bilayer of a ferromagnetic insulator, such as
yttrium iron garnet (YIG), and a heavy metal, such as platinum (Pt), we predicted a new magnetoresistnace
called the spin Hall magnetoresistnace (SMR), which is caused by simultaneous action of spin Hall effect
and inverse spin Hall effect in the heavy metal layer with strong spin-orbit interaction, and explored
static and dynamic spin transport phenomena caused by SMR, which have been observed in recent
experiments.
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