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ABSTRACT

A relationship( T.=—17.869C*+1840.2C—~46623) between Curie Temperature{ T.) and (C), LiO
mole percent( % ) was established from the measurement results of Curie temperature( T.) analysed by
DTA( Differential Thermal Analysis) in the range from 4850 to 49.00 Li,0 mole %. Congruent melt
composition of LiTa0O, single crystal was to be 48.65 Li,O mole % and its Curie temperature was also
determined to be 610 £1°C from the results of Curie temperature difference, AT Terom = Teeram ) of
Czochralski grown LiTaOs crystals and the distribution coefficient( k). The k was calculated from Li.O
mole ratio of initial melt to final melt and initial crystal to final crystal in the range from 48.60 to 48.
70 Li:O mole %.
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Fig. 1. Schematic of diagram furnace for

Czochralski Growth at LiTaOs.

Table 1. Crystal growth parameters

Growth direction y-axis

Pulling rate 3.13 mnvh

Rotation rate 16 rpm

Atmosphere Ny included a small amount O,)
Crucible Ir(8c¢m OD x 8cm H)

Initial charge 1800g

Grown crystal wt. 1000g

Crystal length 10cm

Crystal d1ameter 45mm
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Fig. 2. Typical DTA curve for LiTaO; crystal.
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Fig. 3. The relationship( T.=—17.869C*+1840.
2C—46623) between Curie temperature
('T.) and Li.O composition{C) ( mole % )
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Table 2. Crystal growth results

Composition{ Li;O mole % ) Distribution
Liquid Solid coefficient( k)
" Initial | Final Initial |  Final Intal | Final
48 600 48.466 48 641 48 534 1.000843621 |  1.001816455
48.630 48.534 48,643 48586 1. 000267325 1.001071414
48 650 48650 48648 | 48651 0. 999958890 1. 000020555
48.670 48.670 48.655 48599 | 0.999691805 |  0.998541195 |
bsvoo f 48734 i;48.658 48626 | 0.999137577 0. 997783888
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Fig. 5. Precision DTA curves for ( A) initial melt, (B) final melt, (C) top crystal, and (D) tail crystal
for growth from melt with initial 48.65 mole % Li,0 composition in LiTaOs.
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