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Magnetostriction Effect in YIG material
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Magnetostrictive hysteresis loop
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TARBLE 1. Velocity of longitudinal and transverse waves in YIG,

Orientation Polarization of wave Velacity (cm/sec)
100 longitudinal 7.209 X105
110 longitudinal 7.153 X105
100 transverse 3.843 X105
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coefficients. The theory is now extended to Néel ferri-

magnets, with several coaxial sublattices numbered

n=1, 2, ++-. The magnetoelastic Hamiltonian is then
the sum of terms for each sublattice:

Hpo=—2 43, B n)Ze dxetn). (1)

n p, 5.l

Here u labels the irreducible representations (of which
only five are permitted), 7 the strain modes of the uth
representation, ¢ the basis functions of the uth repre-
sentation, and / the degree of the spin operators. The
K#n) are Tensor Kubic Operators' (TKO) which
generate the uth representation. Each TKO is a
function of the spin operators on the nth sublattice.
The ¢#7 are strain components and the B;;* are
temperature independent, phenomenological magneto-
elastic coupling coefficients. Even though the local
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The external magnetostriction, arising from the =0
strain modes, is defined by
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where the {; and the £; are, respectively, the direction
cosines of the magnetization and of the measurement
direction. Hence, ignoring terms higher than second
degree in the direction cosines of the magnetization,
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