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Research on Tunnel Magneto-thermal Resistance Effect
Minori GOTO™' and Takafumi ISHIBE™

In this study, we aimed to establish a measurement technique for the spin-dependent thermal conductivity
of magnetic multilayer films with an insulating intermediate layer. First, we fabricated magnetic multilayer
films using a magnetron sputtering device and measured the thermal conductivity using the 2@ method of
the thermoreflectance method. As a result, we obtained thermal conductivity in the range of 1 to 8 W/Km,
and confirmed that the thermal conductivity of magnetic multilayer films can be evaluated. However,
although it is necessary to apply a magnetic field to investigate the relationship between the spin state and
the thermal conductivity, a problem arose in which the stability of the measurement decreased. Therefore,
we investigated a device design that can control the parallel/antiparallel state of the spins without using
an external magnetic field, and demonstrated that the spin state can be controlled by the film thickness
when the intermediate layer is made of metal. Specifically, by measuring with a sample vibrating
magnetometer, we confirmed that the antiparallel state was stable when the film thickness of the metal
layer was less than 0.7 nm, and the parallel state was stable when the film thickness was more than 0.7
nm. This established the technical basis for measuring the spin-dependent thermal conductivity without
an external magnetic field and demonstrated the possibility of controlling the thermal conductivity by spin.
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