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Abstract The conditions for chemical polishing and etching technique were investigated to reveal surface defects in RE :
YAG (RE=Nd", Er'’, Yb™) single crystals grown by Czochralski method. The optimal condition for chemical polishing was
in 85% H;PO, solution at 330°C for 30 minutes with a specimen fixed in the vertical direction. In addition, the optimal
condition for chemical etching was in 85 % H;PO, solution at 260°C for 1 hour and 70~80 um sized trlangular etch pits were
observed on (111) face As a result of defect density analysis, 1.9 x 10°/cm’ for Nd(1 %) : YAG, 4.3 x 10’/ecm’ for Ex(7.3 %) :
YAG, and 5.1 x 10%/cm’ for Yb(15 %) : YAG were measured.
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Fig. 1. OM images of Nd(1 %) : YAG single crystal polished in H;PO, at 330°C for different times: (a) 20 min, (b) and (d) 30 min,
and (c) 40 min. The specimen was fixed in the horizontal direction - (a), (b), and (c) and vertical direction - (d).
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Fig. 2. Nd(1 %) : YAG single crystal etched in H;PO, at 260°C for 20 min: (a) OM image, (b) FE-SEM image, and (c) tilted FE-SEM
image.

Fig. 3. OM images of Er(7.3 %) : YAG single crystal etched in H;PO, at 260°C for different times: (a) 20 min, (b) 1 hr, and (¢) 1 hr
30 min.
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Fig. 4. OM images etched in H;PO, at 260°C for 1 hr: (a) Nd(1 %) : YAG and (b) Yb(15 %) : YAG.
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