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whereas the chief P term is linear and therefore does not readily
lend itself to a potential description. Our phenomenological calcu-
lations seem to lend some support to the Drell-Henley treatment
of pion-nucleon scattering.
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with the computations. This work was supported by the AEC.
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N unusualy large magnetostrictive contraction Al/l=—540

%1078 has been observed in the [100] direction in a crystal

of cobalt ferrite having the approximate composition correspond-

ing to Coo.sFe.104. After cooling the crystal in a magnetic field,
we observed Al/l=—720X10"¢,

The crystal was obtained from Dr. G. W. Clark of Linde Air
Products Company. A disk was cut parallel to the (001) plane
with dimensions 0.57X0.19 cm, and strain gauges! were set to
measure the changes in length parallel to [100] and [110] direc-
tions. Fields up to 5000 oersteds were applied successively parallel
and perpendicular to each gauge. The longitudinal and transverse
changes so measured are shown in Fig. 1(a), where they are
plotted against the applied field.

Similar data were taken for specimens cut from two crystals
of nickel ferrite (Nig 7Fe;.204), one cut parallel to (001) as de-
scribed above, and the other cut parallel to (011), the gauges in
the latter case being set parallel to [100] and [111] directions.
Results are shown in Fig. 1(b).

Definite saturation is obtained in all cases except in the [110]
direction in the cobalt ferrite. The magnetostriction constants
obtained for cobalt ferrite are Ajgo=—515X10"¢ and A\i;1=45
X 1078, if we use the two-constant formula. The data for nickel
ferrite are not entirely compatable with this formula, but we find
approximately Ajo=—36X1078, A;;;=—4X107%; however,
results for the two sets of data for the material are self-consistent
if we use three constants? hy=—54X1078 hy=—4X1075,
hs=—54X 1076, The differences in the four curves for the [100]
direction in Fig. 1(b) are attributed to differences in initial
domain distributions in the two specimens. The broken lines show
the values of magnetostriction at saturation calculated for speci-
mens having domains distributed equally among the directions of
easy magnetization in the demagnetized state.

The value of A\jp0=—515X 1076 for cobalt ferrite is considerably
higher than that reported for any other material, as far as the
writers are aware. The previous high values of magnetostriction
have been reported in a polycrystalline iron-cobalt-vanadium
alloy,? and in polycrystalline cobalt ferrite. In the single crystal
the ratio |Aioo/Mu| is large, namely 11. This, combined with a
slight misalignment of the gauges, may account for the peculiar
shape and lack of saturation of the [110] curves.

After obtaining the data given above, the crystal was cooled
from 400°C to room temperature in a magnetic field of 10,000
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FiG. 1. Long.itudi‘nal and transverse magnetostrictive charges for Co and
Ni ferrites, plotted against the applied field strength.

oersteds. The magnetostriction, measured in the [100] direction
perpendicular to the field H, present during the cooling, was
—710 1078, That measured parallel to H; was about 470X 107¢.
A preliminary measurement of the magnetic crystal anisotropy
constant yielded K=—1.7X108.
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