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We performed micromagnetic simulations on a multiple magnetic domain wall injector in a two-terminal device where a magnetic
gradient is implanted at one end. In the magnetic gradient region, successive up-down magnetization is generated by the spin-orbit
torque and, in turn, injected into the magnetic wire with a strong perpendicular magnetic anisotropy, resulting in multiple domain
propagation. We found that the threshold current for the multiple domain injection is minimized when an effective magnetic anisotropy
at the end becomes nearly zero. As the effective anisotropy becomes more negative, the threshold current increases with a magnetic
anisotropy gradient because the gradient acts as a barrier to the domain injection. Our result provides design rules for the optimized
magnetic anisotropy gradient for the multiple domain generation and injection.
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Fig. 1. (Color online) (a) Schematic diagram of the model system.
The effective field By, acting on magnetization on a x-z plane,
circulates on the same plane. (b) Manipulated uniaxial magnetic
anisotropy profile. (c) Typical example of the successive domain
injection from the anisotropy gradient region (left end).
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Fig. 2. (Color online) (a) Threshold current density J;, versus
anisotropy gradient VK,. (b) Ji, versus VK, obtained for the case
where K, .. =500 kl/m’. (inset) Representative simulation image.
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Fig. 3. (Color online) (a) Schematics of the anisotropy profile. While
L is fixed, K, g is varied. (b) Ji, as a function of K .,q. For a specific
M, value, 5 different K,, ..., values are tested.
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