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ABSTRACT

Stoichiometric LiNbO;(LN) single crystals of 1 mm diameter and 30~40 mm length with co-doped the Er,04 and MgO were grown
by the Micro-Pulling Down(u-PD) method. The grown crystals were investigated for the change of the up-conversion property by the
Er,0; and MgO addition and the optical damage by the MgO concentration. Also, the crystals were studied the defects using the
optical microscope and it is identified the homogeneities of the distribution of the Er,O, and MgO concentration by the Electron Probe
Micro Analysis(EPMA).
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Fig. 1. Phase schematic diagram of u-PD apparatus.
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Table 1. Growth Conditions of Er,0;-doped Stoichiometric LN
Single Crystal Fibers
Starting materials
Melt composition (Er:Mg:Li:Nb)

Li,CO;, Nb,Os, Er,O;,
0.5:1:50:50, 0.5:3:50:50

Crucible Pt

Nozzle diameter 1.0 mm
Pulling-down rate 0.3 mm/min
Pulling-down axis <001>
Crystal diameter 0.9~1.0 mm
Atmosphere Air

Main Heater
\ Melt
| J RA———
Grown crystal Micro-nozzle
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Fig. 2. Schematic diagram of L-PD apparatus.
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Fig. 3. Optical microscopy of Er,O; and MgO co-doped
stoichiometric LiNbQ; single crystal fiber (x50).
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Fig. 4. Distribution of Er,0; and MgO concentration in the
Er,O; and MgO co-doped stoichiometric LN single
crystals: (a) MgO, (b) Er,0,.
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Fig. 5. Variation of optical absorption edge according to MgO
concentration.
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Fig. 6. Transmission spectrums of the Er,O; and MgO co-
doped stoichiometric LN single crystals.
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Fig. 7. Up-conversion intensities of Er,0; and MgO co-doped
stoichiometric LN single crystal fibers at room
temperature: (a) MgO 1 mol%, (b) MgO 3 mol%.
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