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ABSTRACT

A laser Doppler interferometric method using synchronous detection to
measure the magnetostriction of soft magnetic films is described. The
instrument has an ultimate deflection resolution of 0.1 A. Saturation
magnetostrictions as low as 10-9 can be measured for 1000 nm films on 100
pum Si substrates. Because of the sensitivity of the instrument and the small
size of the samples, higher harmonics of the magnetostrictive deflection can
be recorded. These harmonics can be used to measure the anisotropy of the
sample. Altering the applied field so that the magnitude of the field when
aligned with the hard axis of the sample is greater than the magnitude when
aligned along the easy axis by the anisotropy field of the sample eliminates
the higher harmonics. Using the Stoner-Wohlfarth single domain particle
model, it is shown that a rotating field will cause the magnetization to rotate
around the sample uniformly only if the difference in magnitude between the
fields along the major and minor axes is equal to the anisotropy field.

Measurements on isotropic and anisotropic samples confirm the theory.
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