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Demagnetizing Field in the Recording Layer of a Perpendicular Head / Double-Layer Medium

System
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To estimate the demagnetizing field in the recording
layer of a double-layer perpendicular medium as a
function of the thickness and permeability of the
underlayer, a finite element simulation for an arctan-
gent magnetization was performed by solving the
Maxwell equation for a 2D model of a head and
double-layer medium system, and compared with the

demagnetizing field obtained from an analytical formula.

In addition, a recorded magnetization and a demag-
netizing field were simulated for an SPT head and
double-layer medium system, and compared with those
for the arctangent magnetization. As a result, it was
found that the demagnetizing field decreases drastically
due to the multiple images induced between the head
and the underlayer, and that the recorded
magnetization becomes asymmetrical as the coercive
force of the recording layer decreases.

Key words: FEM simulation, perpendicular double-layer
medium, SPT head, demagnetizing field
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Table 1 Parameters of Model 1.

Block-type head

Height
Width
Rela. permeability « 4

32 1tm
6 1m
1500 (Const.)

Medium

Recording layer
Thickness 0

30 nm

Underlayer
Thickness 0 »
Rela. permeability « »

0,10, - +,1000 nm
1,40,100,1000

Table 2 Parameters of Model 2.

SPT head
Main pole width 400 nm
Rela. permeability « » 1500 (Const.)
Medium
Recording layer
Thickness 0 30 nm
Saturation mag. Ms 250 kA/m

Corecivity He

254, 318, 652 kA/m

Underlayer
Thickness 0 »
Rela. permeability « »

30 nm
100 (Const.)

——-H, = 254 [kA/m] 5.

_ M[kA/m]

——-H,=318

e 4 ]

----H, = 652

-1000 /
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Fig. 1 M-H loops of the recording layer.
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Fig. 2 Demagnetizing factor in a perpendicular
recording layer with soft magnetic layer
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Fig. 3 Demagnetizing field difference between
single-layer and double-layer media vs.
soft magnetic layer thickness 0.
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Fig.4 Demagnetizing field defference between
single-layer and double-layer media vs.
soft magnetic layer permeability /.
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Fig.5 Perpendicular magnetic field distribution of
SPT head as a function of A y(see text).
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Fig. 6 Recorded magnetization profiles (solid lines)
and arctangent magnetization profiles
(dotted lines) of an isolated transition.
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Fig. 7 Demagnetizing field profiles for recorded
magnetizations and arctangent
magnetizations in Fig. 6.
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