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Good - Bad - Good News on Magneto-Optics

Recently Japanese scientists have found that by adding more than 5 at.%
Cr to TbFeCo films the corrosion resistance can be improved without losing
their superior magnetic and magneto-optical properties. Thin film devices
of ~10004 thickness of ThFeCo-base alloy were deposited on a polycarbonate
substrate using DC magnetron sputtering. A 9004 thick SiN, film was depos-
ited over the magneto-optic alleoy as a protective and interference laver.
The corrosion resistance was evaluated by measuring the change of the light
transmitted through a 1000A thick film of the TbFeCoCr alloys deposited on
glass (without the protective SiN_ layer) when the alloy was dipped in a 1 N
NaCl aqueous solution. The transmittance increased by a factor of 4 for the
base TbFeCo alloy in 1 hr. As the amount of Cr was increased the rate of
corrosion dropped dramatically, at 7 at.% no change was observed after 1 hr.
Furthermore, no corrosion pits were observed. The corresion resistance was
also tested by measuring the change in transmission of the alloy after hold-
ing in an 85% relative humidity, 85°C air atmosphere. The 7 at.% Cr alloy
again showed mo change even after 8 days of testing. The authors also de-
termined the coercivity, the Kerr rotation, magnetization and Curie tempera-
ture as a function of the Tb, Fe and Co concentrations to determine the
optimum magneto-optic properties. The alloy Tb, Fe,.Co,,Cr; was found to
have the most desirable properties: excellent corrosion resistance, 0.3°
Ferr rotation angle, coercivity of 5.2 Oe, and a high readout carrier to
noise ratio of 51 dB at 1.76 MHz. This work was reported by a group of IBM
scientists working at the IBM Research Laboratory (Tokyo) and the Fujisawa
Plant, headed by 5. Takayama [J. Magn. Magn. Mater. 94 357 (1991)].

Another IBM group (Almaden Research Center) are working to replace the
rare earth-transition (RTM) amorphous alloys by growing Co-Pt superlattices
using molecular beam epitaxy. They found that the Co-Pt superlattice grown
along the (111) crystallographic orientation have a perpendicular magnetic
anisotropy, which is necessary for magneto-optic recording. Presumably the
Co-Pt alloy is much more corrosion resistant than the RTM alloys. The group
headed by E. Marinero believes that the Kerr rotation will be adequate for
use at shorter wave lengths which would allow higher storage densities. It
remains to be seen if these goals can be reached. Presumably, by control-
ling the Co layer thickness and the distances between the Co layers (i.e.
the Pt layer thickness) the desirable properties can be attained. This
could be bad news some time in the future.
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