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Fig. 1. Schematic diagram of a local interlayer exchange coupled
system. In region 1, the top ferromagnetic layer F) is strongly coupled
with bottom ferromagnetic layer F, through a nonmagnetic metallic
spacer layer S (region 1), while there is no top ferromagnetic layer on
the both sides (region 2). The W, d\, &b, L, and L, are width of
samples, thicknesses and the lengths of F; and F, layers, respectively.
The domain wall will be formed around the interface between the
region 1 and 2 for certain magnetic field ranges. (b) For the local
exchange spring system. There is no S layer in type II case.
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Fig. 2. Typical hysteresis loop of Synthetic ferrimagnet and exchange
spring system.
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Fig. 3. The configuration of the magnetization direction & for the
representative fields around the interface between region 1 and 2 for
type 1. The x-axis means the position of the structure, x=0 nm means
the left end of the sample in Fig. 1 and the edge F) is placed at
x=200 nm. The thick solid line represents the Néel wall case, and the
thick horizontal line indicates the Néel wall width ( z,/4/K,, =65 nm).
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Table 1. Parameters used in 3-dimensional micromagnetics simulations. Ax, Ay, and Az are the unit cell sizes. W, L, L, and d, d, are width of
sample and the lengths and thicknesses of F| and F». 4, J, and K,, are exchange stiffness of Fe, and interlayer exchange coupling energy, and

anisotropy energy, respectively

Ax (nm) Ay (nm) Az (nm) d, (nm) d» (nm) L, (nm) L, (nm) W (hm) A4 (Jm) JImYH K, (/m)
1 1000 2 20 2 300 3000 2.1x1071" —1.0x107  4.8x10
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Fig. 4. The domain wall width as a function of H,,, for type 1. The
dotted line indicates the Néel wall width (7,/4/K,, =65 nm).
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Formation of a Narrow Domain Wall Using Local Exchange Coupled System
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Formation of a narrow magnetic domain wall is demonstrated by micromagnetics simulations. It is found that the domain wall
width can be shrunk in a local exchange coupled system. The local exchange coupled system means that only a part of a ferromagnetic
layer has an exchange coupling with another ferromagnetic layer. The system can be considered as two parts in the lateral dimensions:
one is an exchange coupled region and another is a free region. Since the two regions have quite different local switching fields, the
domain wall will be formed at the interface between the two regions at moderate field ranges.
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