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Abstract

Bismuth-doped lutetium iron garnet thin films for the magnetostatic wave
(MSW)-optical mode interaction were grown on paramagnetic gadolinium gallium
garnet substrates from a PbO-based flux with varying amounts of MgO added. The
ferromagnetic resonance (FMR) linewidth, optical waveguide absorption at 1320 nm
wavelength, and magnetostatic wave passband were measured. The addition of
magnesium drastically reduced the FMR linewidth, which reflects on the ability to excite
magnetostatic waves in the film, as the divalent magnesium ion replaces the Pb2+ ion
and charge compensates the Pb#+ ion. The optical absorption is only slightly
increased due to creation of Fe4+ jons to compensate for the Mg2+. The direct
measurement of MSW passband showed a slight improvement in insertion loss at a
low valué of MgO doping, but it is still high and the passband shape is distorted. The
higher than desired insertion loss is believed to occur as a result of inhomogeneities
present in the films. The presence of inhomogeneities was confirmed by measured
variations in absolute FMR resonance field across the wafer. However, if, as
postulated, the MSW-optical interaction occurs close to the MSW launching antennas,

the high insertion loss will not seriously degrade MSW-optical conversion efficiency.
By incorporating NacO in the melt, it was shown to be possible to allow an adjustment

of uniaxial anisotropy with subsequent annealing. Uniaxial anisotropy is an important

parameter for the MSW-optical interaction.

These improvements coupled with future refinements of the growth techniques to
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ensure homogeneity of the film composition suggest the potential for this material's
applicability to magnetooptic signal processing devices based on the magnetostatic

wave-optical mode interaction.






