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ABSTRACT

LaAlD); single crystals, used as a substrate for thin film depositions of a high temperature oxide su-
perconductor YBasCu,0; and applied to microwave frequencies, were grown by the Traveling Solvent Float-
ing Zone(TSFZ) method and characterized. For the growth of LaAlQ; single cryslals, polycrystaline fe-
edrods were prepared from powder mixtures of Lay0y and ALO, with a mole ratio of 1.1, calcined at 1100°C
for 3h and sintered at 1400°C for 4h. The grown LaAlQ; crystals was 4~5 mm in diameler, 30 mm in length
and dark brown. The growth rate was 2~3 mm/h and the rotation speeds were 10 rpm for an upper ro-
tation and 40 rpm for a lower rotation. The prowing crystals and the feedrods were counter-rotated. The
orientation of the grown single crystals of LaAlQ; was identified to be [111] direction. Dielectric constants
were measured to be 30~33 between 100 kHz and 1 MHz 1n the 300°C to 450°C temperature range and 102
n a range of 100 kHz at the phase transformation lemperature of 522°C, Dielectric losses were calcuiated
to be 1.8%10™ at the room lemperature and 5.7 107 at the phase transformation temperature. Lattice con-
stanis of the grown crystals were delermined to be ap=5.3806 A and 0=60.043" by the least square method.
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Fig. 1. Conliguration of xenon-arc type floating zone
apparatus.
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Fig. 2. Power vs current in the xenon-arc type FZ
showing the temperatures dependent upon in-
put powers.
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Fig, 3. X-ray diffraction patterns of 1.aAlQ; powders cal-
cmed at (a) 1000°C, (b) 1100°C and (c) 1200°C
for 3h, respectively.
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Fig. 4. X-ray diffraction patterns of LaAl(; feedrods sint-
ered at (a) 1300°C. (b} 1350°C and (c) 1400°C
for 4h, respectively.

Table 1. Sintering Densities of the LaAlO; Feedrod
Measured by the Archimedes Method

Sintreing Vol (cm®
temperature | Mass(g) olume (cm’) Density
(UC) Wmt ‘Naus (g/Cm )
1300 11.06 3.269 | 1.459 6.12
1350 10.60 2984 | 1.304 6.31
1400 11.29 3105 | 1.345 6.42

W s saturation weight
W - suspension weight
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Fig. 5. SEM micrographs of the LaAlQ, feedrods sint-
ared at {a) 1300°C, (b 1350°C and (¢} 1400°C
for 4 h, respectively.
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of the LaAl(), feedrods.
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Table 2. The Dhstance Between Adjacent Planes n
the Set (hkl) and Diffraction Angles of the
Grown LaAlO, Single Crystal

26 (hkl) i Elcos 0/sinb+cos™0/8)
23.374 (1100 3.8027 4.162
33.342 (211) 2.6851 3.2540
41.168 (222) 2.1910 2.5353
47.888 {220) 1.8980 2.0931
54.034 {122) 1.6857 17765
59.650 {112) 1.5479 1.5370
70.162 {022) 1.3403 1.1843
75.132 (411) 1.2635 1.0473
79.550 (431) 1.1985 0.9278
84.750 (420} 1.1429 0.8226
86.608 (400} 1.0931 0.7256
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Fig. 10. Exirapolation of lattice constant detlermmations
of the grown LaAlO; single crystals.
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