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Temperature Dependence of Lattice Mismatch and Magnetic Domain Structure
of Rear Earth Substituted Iron Garnet Films Synthesized by Liquid
Phase Epitaxy Technique

Nobuyasu Adachi

Advanced Ceramics Research Center, Nagoya Institute of Technology
10-6-29, Asahigaoka, Tajimi, Gifu 507-0071, JAPAN

A temperature dependence of the lattice mismatch between a Bi-Pr-substituted iron garnet film and a Gadolinium Gallium

garnet (GGG) substrate was investigated in the temperature range from 90 K to 600 K. With decreasing temperature, the lattice

constant of the film decreased faster than that of the substrate. A polarized microscope clearly shows the formation of the

magnetic domain magnetized perpendicular to the film plane in the low temperature. The relation between the change of the

lattice mismatch and the formation of the magnetic domain with decreasing temperature suggests that the stress-induced magnetic

anisotropy is one of the reasons for formation of the stripe magnetic domain magnetized perpendicular to the film plane in the

low temperature.
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Fig.1 Schematic LPE setup diagram:1. Alimina rod 2.Pt

sample holder 3.substrate 4.melt in the Pt crucible
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Fig.2. Schematic diagram of magnetic flux observation system:
1. garnet film 2. specimen such as super conductor film 3.
cryostat sample holder 4. light 5. polarizer 6. objective lens 7.

half mirror 8. polarizer 9. CCD camera.
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Fig.3. Magnetization curve of (BiPrLu);(FeGa);O,, on

Gd;Ga;0y, (111) substrate in the magnetic field parallel and

perpendicular to the plane at room temperature.
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Fig.4. XRD 6-20 scans in CuKa radiation. (888) reflections of
the film and the substrate are shown in the temperature range
from 90 K to 570 K
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Fig.5. Lattice parameters of the film and the substrate

calculated by Bragg's law.
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Fig.6. Polarized optical micrographs of the surface of the film at
the temperature of (a) 300 K, (b) 100K, (c) 80 K and (d) 5 K.
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