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Magnetization switching time of graded anisotropy
recording media grains
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A media grain with graded anisotropy is expected to have a shorter magnetization reversal time than a single layer
grain due to the lower uniaxial anisotropy at one end of the grain. Here the magnetization reversal time of graded
anisotropy grains is examined as a function of the anisotropy gradient and applied field and compared with single
layer grains. Using graded anisotropy media the magnetization reversal time can be reduced to about 2/3 that of a
single layer grain with the same damping constant. If the anisotropy gradient is increased the damping constant of
the lower anisotropy part of the grain has a significant effect on the magnetization reversal time.
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Fig. 1 Anisotropy constant as a function of position in a
15 nm thick grain.
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Fig. 2 Head field distributions in medium. (a) Top layer
of medium, (b) bottom layer of medium.
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Fig. 3 Time dependence of average applied field
strength and average angle in a grain, and definition of
the SPT head start position. (a) SPT head start position
=0 nm, (b) SPT head start position = 30 nm.
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Fig. 4 Dependence of magnetization reversal time on
SPT head start position for a single layer grain.
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Fig. 5 Dependence of magnetization reversal time on
damping constant for single layer and graded
anisotropy grains.
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Fig. 6 Influence of SPT head start position on
magnetization reversal time for single layer and graded
anisotropy grains with a = 0.05.
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Fig. 7 Influence of coercivity on magnetization reversal
time. (a) Single layer and graded anisotropy model 1
grains have the same coercivity, (b) single layer and
graded anisotropy model 3 grains have the same
coercivity. a = 0.05.
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Fig. 8 Comparison of magnetization switching for single
layer and graded anisotropy model 3 with the same
coercivity. (a) Top part of the grain, (b) bottom part of
the grain. a = 0.05.
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Fig. 10 Dependence of magnetization reversal time on
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