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Abstract RE:YAG (RE=Nd", Er’) single crystals are laser diodes and generally grown by Czochralski method with
controlling the various growth parameter. Since the defects occurred by temperature gradient or the rotation speed of solid-
liquid growth interface act as the decline of crystal optical property during the growth procedure, crystalline quality
improvement via defects analysis is necessary. The etch pit density (EPD) analysis was used to confirm the surface defect
of grown RE: YAG single crystal and to select the area of transmission electron microscopy (TEM) analysis. Defects in
the specimen produced by tripod polishing method such as buckling, rod shaped, bend contours by internal stress,
segregation and others were observed by using 200 kV TEM and 300 kV FE-TEM.
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Fig. 1. Specimen position in the as-received RE : YAG single

crystals for microstructure analyses, (a) core region of speci-

men selectively obtained from vertically cut Nd: YAG single

crystal, (b) crystal image of Nd:YAG and (c) specimen

obtained from shoulder-body transition region, body region, and
seed-tail region from Er: YAG single crystal.
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Fig. 2. The schematic procedure of specimen preparation for
the TEM analysis.
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Table 1
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Fig. 4. (a) Bright field TEM images of Nd : YAG; local inhomogeneous regions due to Nd** doping were found, (b) electron diffraction
pattern, and (c) FFT of the c-axis oriented region.

Fig. 5. (a) Dark field TEM image of Nd: YAG, (b) the overall mapping of Y**, AI**, Nd*" and O™,
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(c) mapping of individual

elements, and (d) EDS spectrum.
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Fig. 6. (a)~(c) Bright field TEM images of the core region in Er: YAG shoulder-body transition region showing the precipitates
particles and inhomogeneous regions.

334 400 nm
HAADF MAG: 54000 x HV: 300.0 kV.WD: -1.0 mm' 1

Fig. 7. EDS line-scan and diffraction pattern analysis of the Er: YAG shoulder-body transition region, (a) bright field TEM image

containing diffraction patterns of particle and matrix, (b) dark field TEM image of the particles selected for the EDS analysis,
(c) spectrum analysis, and (d) elemental EDS line scan analysis result indicating high concentration of AI'" and O
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Fig. 8. (a) Bright field images of the Er: YAG body region samples show buckling, the contrast difference due to the dopant, and a
number of particles ranging in diameter from 5~20 nm, (b) dark field image of the particle, (c) spectrum analysis, and (d) elemental
EDS line scan analysis result indicating high concentration of AI’" and O™
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Fig. 9. EDS mapping analysis of the core region in Er: YAG seed-tail region, (a) dark field TEM image and bright field image,
(b) EDS mapping analysis in the dark field image, (c) mapping of individual elements, and (d) spectrum analysis.
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