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A Study on Uniaxial Magnetic Anisotropy in Nickel-Iron
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Electrodeposited on Scratched Surfaces
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Abstract

The uniaxial magnetic anisotropy constant, K, of nickel-iron thin films electrodeposited
on surfaces scratched in one direction was measured. A simple model is proposed to explain
the observed anisotropy, and it is found in this work that K, is composed of the shape
anisotropy and magnetostrictive anisotropy.

A study on the effect of average internal stress, o, on uniaxial magnetic anisotropy was
made and the effect of ¢ on K, is found to be well explained by the proposed model. In
the composition range of thin films in which the shape anisotropy plays a significant role,
it is found that K, is eliminated by intermediate copper or thin gold layers between films
and deposition substrates, since the depth of the scratches on the substrate will be eliminated
by these intermediate thin layers. In the study of correlation between the profile of surface
scratches and K, a more good agreement of the measured values of K, with those calculated
from the demagnetizing field of thin films was obtained in the case of rougher scratches
than finer scratches. The effect of hypophpsphite ions in the plating bath on K, was also
investigated. Tt is observed that the presence of hypophosphite ion results in a decrease of
K. This decrease of K, was explained by considering the decrease of saturation magnetiza-

tion of nickel-iron-phosphorus thin films.
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