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Abstract ZnO-doped near-stoichiometric LiNbO; single crystals of 0.8~1.0 mm diameter and 30~35mm length were
grown by the micro-pulling down (u-PD) method. The structure of the grown crystals was confirmed by powder x-ray
diffraction (XRD) patterns. Electron probe micro analysis (EPMA) showed that Zn ions were homogeneously incorporated
in grown crystals. The threshold in ZnO doping level was confirmed that an abrupt change in the features of OH™
absorption band as doping level reaching about 2 mol%.
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Table 1
Growth conditions of ZnO-doped near-stoichiometric LiNbO;
fiber single crystals

Starting materials
Melt composition
(Li,CO;: Nb,Os : ZnO)
Crucible Pt

Li,CO;, Nb,Os, ZnO
50:50:1,50:50:2,50:50:3

Nozzle diameter 1.0 mm
Pulling-down rate 0.5 mm/min
Pulling-down axis <001>
Crystal diameter 0.8~1.0 mm
Atmosphere Air

Zn : LINDO, A= powder XRD(12 kW, RIGAKU)
o881 3, EPMA(JXA-8900R, JEOL)E ©]&-3}o]
AW ZnO EXO| #YAS SAHsIA B8hE 54
2S5 $18] Fourier IR spectrophotometer(FT-IR, Bruker
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Fig. 1. Schematic diagram of p-PD apparatus.
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Fig. 2. Photograph of the ZnO-doped near-stoichiometric LiNbO; fiber single crystals. (a) undoped LiNbO;, (b) ZnO 1 mol% doped
LiNbO;, (¢) ZnO 2 mol% doped LiNbO; and (d) ZnO 3 mol% doped LiNbO;.
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Fig. 3. X-ray diffraction patterns of undoped LiNbO; and Zn : LiNbO; fiber single crystals; (a) undoped LiNbO;, (b) ZnO 1 mol%
doped LiNDbO;, (c) ZnO 2 mol% doped LiNbO, and (d) ZnO 3 mol% doped LiNbO;.
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Fig. 4. Distribution of Zn concentration in the near-stoichio-
metric LiNbO; fiber single crystals (a) along the growth c-axis
and (b) on growth plane.
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Fig. 5. Variation of the OH absorption bands according to ZnO

doping concentration; (a) undoped LiNbO;, (b) ZnO 1 mol%

doped LiNbO;, (¢) ZnO 2 mol% doped LiNbO; and (d) ZnO
3 mol% doped LiNbO;.
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