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Abstract The physical properties of KLN single crystals vary significantly according to the Nb,Os content in
grown crystal, therefore, it is very important to control the composition of KLN single crystals. In this study,
KLN single crystals of high content Nb,Os were grown by temperature fluctuation and TSSG (Top-seeded
solution growth) methods with increasing the Nb,O; content of starting solution. To investigate the existence of
defect due to the increase of Nb,O; content, dielectric and optical properties were measured. Due to the increase
of defects in grown KLN single crystal, the shift of cutoff-frequency to lower energy and a broad Curie range,
which shows the DPT (diffuse phase transition) characteristics, were observed.
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Fig. 1. The temperature fluctuation profile for the
growth of KLN with high Nb,Os content.
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Fig. 2. The schematic diagram of single crystal
growing apparatus.
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Fig. 3. The crystal grown by temperature fluctuation

method using Pt plate as nucleation site.
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Fig. 4. (a) The crystal grown by TSSG method. (b)
surface morphology in initial growth stage showing
unstable facet formation. (c) surface morphology in
intermediate growth stage showing stable facet
formation. (reference markder is 200 pm).
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Fig. 5. Schematic diagram showing growing process.
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Fig. 6. Dielectric constant vs. temperature at 10 kHz,
50 kHz and 100 kHz.
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Fig. 7. Transmission spectrum of KLN single crystal
in the region of UV-VIS.
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