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Fig. 1. Simulation structure with a local interlayer exchange coupled
system. In the Fe(L) layer, the top ferromagnetic layer Fe((L) is
strongly coupled with bottom ferromagnetic layer Fe, through a
nonmagnetic metallic spacer Cr, while there is no top ferromagnetic
layer on the right side. The L, L,, Ly and d;, d, are the width of
sample, the lengths and thicknesses of Fe; and Fe, layers,
respectively. H is an external magnetic field.
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Fig. 2. The local interlayer exchange coupled system is applied by a external magnetic field. Rectangle boxes indicate the magnetization at in-plne
cut of Fe, layer. (2) When a high external magnetic field is high, the domain wall is not formed around the edge between the (L) and Fi(R). (b)
When a high external magnetic field is high, the domain wall is formed around the edge between the F;(L) and F(R) for certain magnetic field

ranges.
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Fig. 3. Hysteresis loop of the local interlayer exchange coupled
system. 4 is a point which indicates Fig. 2(a). B is a point which
corresponds to Fig. 2(b).
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Tablé 1. Parameters used in 3-dimensional micromagnetic simulations. Ax, Ay, Az and are the unit cell sizes. L;, L,, L; and d,, d, are width of

samples, the lengths and thicknesses of Fe; and Fe,. 4;, J, K| are exchange stiffness of Fe, and interlayer exchange coupling energy, and

anisotropy energy, respectively.
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Fig. 4. The variation of hysteresis loop along the thickness of Fe;. (a) di=1 nm, (b) d,=2 nm. (¢) 4)=4 nm. (d) d;=6 nm.
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Fig. 5. The variation of the magnetization direction along the

thickness of Fe; at 2000 Oe. The x-axis means the position of the

structure, x=0 nm means the left end of the sample and the edge is

placed at x=50nm. (a) 4=1nm, (b) 4=2nm. (¢) di=4nm. (d)

d\=6 nm, (e) Néel wall.
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Effect of a ferromagnetic layer thickness on a narrow domain wall width is investigated. It is found that the narrow domain wall is
formed in ferromagnetic/nonmagnetic/ferromagnetic multilayer structure with a local interlayer exchange coupling, and that the width
of the narrow domain wall is affected by the ferromagnetic layer thickness. We performed micromagnetics simulations for the Fe,/Cr/
Fe, system with the local interlayer exchange coupling, with fixed thickness (20-nm) of Fe, layer and various Fe, layer thickness (1, 2,
4, and 6 nm). Consequently, we confirmed that the thinner the Fe, layer thickness, the thinner the width of the domain wall is formed,
because of the surface energy nature of the interlayer exchange coupling.
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