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Study on Magnetic Interaction between Recording Layers for in 3D Heat-
assisted Magnetic Recording
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For 3D heat-assisted magnetic recording using a double-layer bit patterned medium with an upper recording
layer of 4 nm and a lower recording layer of 3 nm, the possibility of recording and the effect of the magnetic interaction
between the two layers were investigated using Landau-Lifshitz-Gilbert equation. The spacing between the upper and
lower layers was changed to 3 nm and 4 nm, and the recording magnetization of the upper and lower layers was a
pattern that recorded in opposite directions. As a result, when the upper layer was written, the difference in the
maximum rise temperature between the optimum rise temperatures for the upper and the lower layers was about 10
to 15 K. Hence, a rise temperature where the BEHKs of the upper and lower layers were both within the allowable range
was not obtained. When writing on the upper layer, the static magnetic field from the upper to the lower layer was
added to the equivalent magnetic field due to thermal fluctuations, so the lower layer is overwritten even at a low rise
temperature.
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Fig. 5 Effective head field distribution.
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Table 1 Magnetic characteristics of BPM (7= 298 K).

Parameter Upper dot Lower dot
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constant [kJ/m?]

Magnetic anisotropy 3374 3965
field [kA/m]
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constant between in-

plane dots [J/m]

Exchange stiffness 0
constant between
upper and lower dots
[J/m]

Curie temperature [K] 550 650
K V/ksT 90.9 81.0
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Fig. 7 Thermal distribution.
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Fig. 8 Dependence of lower layer BER on rise
temperature.

Table 2 Spacing between upper and lower layers and
optimal rise temperature when writing on lower layer.

Spacing [nml] Optimal rise temperature in
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Fig. 9 Time dependence of M, /M; and Hs.
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Table 3 Spacing between upper and lower layers and
optimal rise temperature when writing on upper layer.

Spacing Optimal rise Optimal rise
[nml] temperature in temperature in
lower layer [K] upper layer [K]
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4 = 155 170~175
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T & YREE A3 AR D REIE 5 18] D & ARRFZE CIE B 8 L 72 »»
SR, SHIEFING LED TR 2{T> Tn<

B~ PREARRE T — 2 IR MIRPE RN v & —D
DRt L CTHW:, LLGHAE T v 77 A% () B2 RUE
ATk v &5 SECIEV .
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