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The effect of thermal agitation of magnetization on the
magnetic properties of CoCrTa/Ti perpendicular media was
studied by using a pulse magnetometer. The values of the
“intrinsic” remanence coercivity H,, obtained by subtracting the
thermal agitation of magnetization, are several times larger than
those of the remanence coercivity H, measured experimentally at
a field sweep rate of ~5 Oe/s. The value of H, gradually
approaches H; as the CoCrTa thickness decreases, and shows
values larger than 90 % of H; at thicknesses of less than 20 nm.
This indicates the potential of perpendicular media to achieve H,
values equal to Hj. The activation volume gradually decreases as
the thickness decreases, and is nearly the same as the mean grain
volume at thicknesses of less than 30 nm. This suggests that
magnetization reversal within the grains is uniform at
thicknesses of less than 30 nm, even though the grains have an
elongated shape (30 nm x 9.5 nm? at 30 nm thickness, for
instance). This will be another advantage of perpendicular media

in resisting thermal agitation of magnetization.
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Fig. 1  X-ray diffraction patterns of the 30 nm ETOMEEHFH TIL2 kOe TBED HAFRLTWAMN, £
CoCrTa/Ti perpendicular media. D%, REBDTDHZENRDNE. M/MOELLRIEETHS.
T N T T T 1.0
M(emu/cm®)
0.8
+ o6
g 2
o =
T H0.4
H0.2
Co7;CrygTa,/Ti (5 nm)/(NiP/glass)
F—20nm oo 10 20 30 40 50 sc;m
Fig. 2 TEM bright field image of the CoCrTa Thickness of CoCrTa (nm)
(50 nm) /Ti perpendicular medium. Fig. 4 Thickness dependence of H, and M,/M;
for the CoCrTa/Ti perpendicular media.
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Fig. 5 Remanence curves at 10 and 10® Oe/s
for the CoCrTa(50 nm)/Ti medium. In the figure,
the pulse field used for the measurement is also
shown.
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Fig. 6 H, ~ ¢ plots for the CoCrTa/Ti
perpendicular media.
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Fig. 7 Thickness dependence of H,, H,, and
H, for the CoCrTa/Ti perpendicular media.
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Fig. 8 Thickness dependence of K, V/kT, V,,
and V., for the CoCrTa/Ti media.
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