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A new analytic perpendicular-recording model for
the transition parameter and nonlinear transition shift
(NLTS) has been developed. In this model, the
Schwartz—Christoffel transformation is used to calculate
the demagnetizing field in the medium, combining the
effects of the single-pole writer and the soft under-
layer. The Westmijze field turned sideways is used to
calculate the head field. Both the head field and the
demagnetizing field are averaged over the thickness of
the recording medium. The Williams~Comstock ap-
proach is utilized to determine the transition
parameter. Track-edge effects are not included. S/N
dependence on the density and the transition width of
the isolated pulse (Ts) that are calculated from our
model agree well with published data. When the write
pole image is considered, the calculated NLTS decreases
(e.g. from 15% to 10%), but the transition parameter
does not change significantly.

Key words: magnetic recording, perpendicular recording,
recording model, transition parameter, nonlinear tran-
sition shift
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Fig.1 Head-medium geometry for perpendicu-
lar recording.
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Fig. 2 Schwarz-Christoffel transformation for
perpendicular recording: (a) original z plane, (b)
transformed Z plane.
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Fig. 3 Schematic for demagnetizing field calcu-
lation: Z plane with charges on L1’ and L2’, and
image charges on L1” and L2”.
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Fig. 4 Head field distribution for y/g, of 0.43:
(a) field amplitude, (b) field gradient.
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Fig. 5 Geometry for deep-gap field calculation.
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Fig. 6 Demagnetizing field as a function of down
track position for a dc-magnetized medium with
d=10nm, §= 20 nm, and s = 5 nm.
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Fig. 7 Schematic of the magnetic circuit for de-
magnetizing—field calculation.
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Fig. 8 Comparison of demagnetizing field
distributions with and without averaging over the
medium thickness, where the transition center
xc/gp 18 0.5.
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Fig. 9 Demagnetizing field distributions for
several transition positions x;.
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Fig. 10 Comparison of the demagnetizing field for
the transition position xJ/gp of 0.5.

BORESERBL-10ZANI LI BHTH 5.

BB EFIN B0, EHEX Y v 700 LAMIT
HY, RICZOFEIZOWTH LR 5. Fig. 101213,
BALREES L x/g, % 0.5 & LInBBORBANAR LR
RO, B~y FOEBHELER L-54(EUL
DEBIRDOHEER LI BROERLHETRLE, =
NOOHBND, LITD 2 AOBERBORETLNS.
1) ~y FOERDBE L ER UIBE, BN KRS
DTORBREIETHSE., LIL, BRHBIZL TR
BEFLTORBRITADHEERS. 4, ~v FERIZAD
HEThH B (REF LOERORLIIA L KELE)DT,
RERGEBREAIIINET VA M 3HATHS. Lo
T, REBEPLERE~Y FOL L0 EIHS L 5 B8+
B, 2) Ny FBRFETBEZ LItk oT, DERUEM D
REFIINSLRoTWE, Zokw, REFLHETO
REEF DB dHldx 1%, ~ v N OSSR 2458 L= 541
HA_RThES 2D, ok oz, 82~y FOBBRHEIC
Lo TRBMBIIRE LSBT B,

83 -

NI | -El ectronic Library Service



The Magnetics Society of Japan

20
B With write pole
S V4
1) —
g
@
E ol A e
5 Without write pole Bl
=
§
2 5
w
=i
&
0
0 200 400 600 800 1000
Linear density (kFCI)

Fig. 11 Depehdence of transition parameter on
linear density.
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Fig. 14 Comparison of the nonlinear transition
shifts with and without write pole imaging.
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