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Micromagnetic simulation of magnetization reversal
mechanism in magnetic nanowires
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Abstract: The magnetization reversal mechanism of magnetic nanowires with different diameters but the same as-
pect ratio 10 were investigated by micromagnetic simulation. The results show that the reversal mechanism signifi-
cantly depends on the nanowire diameter. For the smallest wire, the reversal model is coherent rotation . With the
increase of diameter, magnetization reversal takes place via different nucleation (the transverse domain wall or the
vortex domain wall) and subsequent propagation. For the larger nanowire, multidomain will form within the wire,
the magnetization reversal is determined by the motion of vortexs which comforms to the right hand rule. The criti-
cal diameters of different reversal mechanism are obtained. The coercivities of nanow ires with different diameters are
calculated and compared with experimental data, the change of coercivity with diameter is interpreted in terms of

magnetization reversal mechanism.
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Fig. 1 Micromagnetization distribution of Ni nanowires with different diameters

at sometime during reversal processes

(H e is the external field applied along the arrow head)
(a) =5 nm; (b) —10nm; (¢) —20 nm; (d) —60 nm
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Fig.2 Micromagnetization distribution of
cross-section for nucleation at sometime during

reversal in namowire with different diameters
(a) —20 nm; (b) —60 nm
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Fig. 3 Change curves of spatially mean
magnetization components with time during
reversal for namowire with different diameters
(M. represent the component parallel to wire axis,
M, and M. represent the component perpendicular to wire axis)

(a) =20 nm; (b) —60 nm
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Fig. 4 Micromagnetization distribution of Ni nanowire with diameter of 80 nm at different times

during reversal process (H e is the external field which is applied along the arrowhead)
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