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Fig. 3.1 Schematic illustration of Quench and Melt Growth process.
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Fig. 3.3 Scanning electron micrograph of the sample quenched from the second

step.
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Fig. 3.5 Morphology of 123 phase which was cooled from 1000°C to 950C

of a cooling rate of 30C/h.
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Fig. 3.8 Microstructure of QMG processed sample.
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Fig. 3.9 Magnetization loops of the QMG processed sample. The figure was

obtained as the sample thickness was reduced.
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Fig. 3.14 Shape and orientation of sample used in magnetization measurement.
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Fig. 3.15 Optical micrographs of the specimen under polarized-light.

The microstructure was observed in the direction (a) indicated in Fig.3.14.




Fig. 3.16 Optical micrograph of the specimen under polarized-light.

The microstructure was observed in the direction (b) indicated in Fig. 3.14.
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Fig. 3.17 X-ray diffraction pattern of the QMG sample. X-ray beams are from

the direction indicated in Fig. 3.14.

Fig. 3.18 Shape and orientation of QMG sample used for critical current

measurement by four probe method.
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Fig. 4.3 Microstructure of bulk material which was made from Y:0:, BaCu:O-,

BaCuO: powders.
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Fig. 4.8 Schematic illustration of repetitive quench method.
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Fig. 4.9 Schematic illustration of the sample holder.
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Table 4.1 Formation temperature of REBa2CusO7x phase in the air for

QMG process.
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Fig. 4.10 Schematic illustration of the cross section of sample. RE composition

was changed from 100%Y to 100%YDb layer by layer in the sample.
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Fig. 4.13 Microstructure around seed crystal. (a) Polarized-light optical micrograph

of Sﬁl based seed crystal and Y based QMG crystal. (b) Mutual diffusion of

Y and Sm elements around seed crystal.
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Fig. 414 QMG crystal fabricated by modified QMG process.
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Fig.4.19 Logarithmic plot of J_ vs. 1-(T/T:)*in various magnetic fields.
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Fig. 5.1 QMG crystal quenched after facet growth from the seed crystal.

Fig. 5.2 Evidence of parallel growth steps.




Fig. 5.4 Facet growth in the precursor.
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Fig. 5.5 Top view of QMG crystal. The ac plane of the Sm seed crystal was

used for seeding.
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Fig. 5.6 Square subgrain structure(SS-@). (a) Optical micrograph of SS-a.

(b) Schematic illustration of SS-&.




(a) (b)
Fig. 5.7 Strip subgrain structure(SS- 8). (a) Optical micrograph of SS- 3.
(b) Schematic illustration of SS-53.

~ Seed crystal

(a)
Fig. 5.8 Cleavage plane at A-A indicated in Fig. 5.5. (a) Optical micrograph of

the cleavage plane. (b) Schematic illustration of the cleavage plane.
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(a) (b)
Fig. 5.9 Cleavage plane at B-B indicated in Fig. 5.5. (a) Optical micrograph of

the cleavage plane. (b) Schematic illustration of the cleavage plane.
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Fig. 5.11 Schematic illustration of the boundary between SS-& and SS-5.
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Fig. 5.12 Deviation of c-axis in SS-«.
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Fig. 5.13 Deviation of c-axis in SS-53.
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Fig. 5.14 Two kinds of model for facet growth mechanism. (a) Optical micrograph
of spiral structure on the SiC single crystal. (b) Ilustration of growth by two-
dimensional nucleation. Two-dimensional nucleus forms on a flat surface and

grows in the lateral direction.
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Fig. 5.17 Typical microstucture obtained by peritectic reaction.
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Fig. 5.18 The specimen consists of 100%Ho layer and 50%Er-50%Dy layer.
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and facet in the sample.
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Fig. 6.2 Enlarged QMG crystal grown by the modified QMG process.
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Table 6.2 Flux creep rate and apparent pinning potential.
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Fig. 6.6 Prevention of flux creep at 77K and 63K after an initial trapping
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Fig. 6.7 Schematic illustrations of flux creep prevention. (a) trapped flux at Ti
where a high magnetization decay rate is observed and (b) remaining flux at

T2 after cooling from Th.
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Fig. 6.9 Compositional gradient which was employed in the sample preparation

and direction of crystal growth.

Fig. 6.10 Vortex shaped QMG crystal.
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calculation.
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