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Bias-field-free spin Hall oscillators with an out-of-plane precession mode
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Fig.1. Schematic structure of our two-terminal
bias-field-free SHOs. In (a), the SHO consists of a
magnetic tunnel junction, a spin source layer, and a
shunting resistance. In (b), the shunting resistance is
omitted. The orange and red arrows show the
magnetization of the free and pinned layer,
respectively. The blue arrows show the current flow
paths. In (c), the SHO consists of only the spin source
layer and the free magnetic layer.
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Fig.2. Time evolution of the magnetization unit
vector in the case of Lgy#tqy with (@) only a DC
current and no initial pulse current, and (b) with an
initial short pulse current followed by a DC current.
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