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Synthesis of Bismuth Iron Garnets on Glass Substrates using Buffer Layers
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Bismuth iron garnet (BIG) films have been synthesized on glass substrates by inserting several kinds of garnet buffer layers.

The BIG films had been only grown on single crystal garnet substrates. We compared three kinds of garnet buffer layer from the

point of view of the crystallinity, the surface roughness and the magneto-optical (MO) properties. The sintering temperatures of

the buffer layer of BiY,Fe;O,,, BiNd,FesO,, and NdY,Fe;O;, have been optimized, respectively. Both the lattice mismatch and

the surface morphology affect the MO effect and the BIG on NdY,Fe;O,, has indicated the superior MO property which is almost

the same as that for of BIG on GGG single crystal substrate.
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Fig. 1. The DTA curves of metal organic solutions for

magnetic garnet.
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Fig. 2-1. XRD pattern of BiYIG glass. Black vertical bar is
the guide to the eye of diffraction peaks from YIG (JCPDS
No. 83-1107).
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Fig. 2-2. XRD pattern of BiNdIG on glass (10 times coated).
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Fig. 2-3. XRD pattern of NdYIG on glass (10 times coated).
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Table I Lattice constants of the BIG and the buffer layers.

lattice

constant/A
BisFes012 12.62
(BiY2)Fe5012 12.50
(BiNd2)Fes012 12.61
(NdY2)Fe5012 12.54
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Fig. 3. SEM micrograpgh of (a) BiYIG (b) BiNdIG and (c)
NdAYIG buffer layer.
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Fig. 4. Transmission spectra of the buffer layers.
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Fig. 5. XRD patterns of BIG with BiYIG, BiNdIG and NdYIG

buffer layers on the glass substrates.
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Fig. 6. Faraday hysteresis curves of BIG with (a) BiYIG, (b)
BIiNdIG and (c¢) NdYIG bufferlayers on glass substrates.
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Fig. 7. Faraday hysteresis curves of BIG with (a) BiYIG, (b)
BiNdIG and (c) NdYIG bufferlayers on glass substrates.
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Fig. 8. SEM micrograph of cross section of(a) BIG/BiYIG, (b)
BIG/BiNdIG and (¢) BIG/NAYIG on glass substrates.
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