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Sapphire single crystals were irradiated with femtosecond laser pulses to form defects inside and the
defects were characterized using various methods in detail. The single crystals containing defects were
annealed at 1200—1500°C in air and their morphology change was observed. In addition, the sapphire
sample containing defects were embedded inside the chromium oxide powder compact and annealed to
promote the diffusion from the surface into inside.
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FIG. 1. (Color) Brightfield TEM image of sapphire at the focal point (a)
after laser irradiation, (b) its magnified image, and (c) after heat treatment
subsequent to the laser irradiation. (d) SAD obtained at the center of the
photomodified area after the heat treatment.
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Fig. 2. Spectrum of Cr* luminescence at the
photo-damaged area after annealing inside sapphire single
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