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Ferromagnetic thin film and spin current (6)
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The inverse spin-Hall effect generates the electric charge current J. (electro motive force) toward the
direction of vector product of the spin current (Jg) and the magnetization (o), as expressed in eq. (1).

Jc// Jsx o (1)
Therefore, polarity of the electro motive force also inverts as a magnetic direction against the sample inverts.
It is an interesting property that the angular dependence of the inverse spin-Hall electro motive force shows
the extremely different behavior from the ordinal FMR one.

Sample and method

FMR spectra were measured with the step size of 15 degree against the applied magnetic field using

the angular rotation device (ES-UCR3X in Fig. 1). The sample was the same metallic bilayer thin film
reported on JEOL application note[1]. Fig. 1 ES-UCR3X
(Angular rotation device).

The angular dependence of the Vg Spectra

The dependence of V,ge signal on the magnetic field shows a drastic inverting phenomena, as shown in fig. 2. This is clearly different from
FMR behavior. Substituting the obtained parameters from the angular experiment of FMR to eq. (2), the behavior of Vg against the angular
can be simulated[2, 3].
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Fig. 2 an experimental result and analysis of the angular dependence of V g Spectra.
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